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PREFACE. 


The  character  of  the  matter  contained  in  this  issue  of  the 
American  Ephemeris  and  Nautical  Almanac,  and  its  arrangement,  are 
the  same  as  in  the  preceding  volume,  that  for  the  year  19 14. 

The  volume  is  divided  into  three  parts,  as  follows: 

Part  I,  Ephemeris  for  the  Meridian  of  Greenwich^  which  gives 
the  ephemerides  of  the  Sun  and  Moon,  the  geocentric  and  heliocentric 
positions  of  the  major  planets,  the  Sun's  coordinates,  and  other  funda- 
mental astronomical  data  for  equidistant  intervals  of  Greenwich  mean 
time. 

Part  II,  Ephemeris  for  the  Meridian  of  Washington^  which  gives 
ephemerides  of  the  fixed  stars.  Sun,  Moon,  and  major  planets  for 
transit  over  the  meridian  of  the  Naval  Observatory,  Washington, 
which  passes  midway  between  the  West  and  East  Transit  Circles  of 
the  Observatory.  The  mean  places  of  the  fixed  stars  and  the  data  for 
their  reduction  are  also  included  in  this  part. 

Part  III,  Phenomena^  which  contains  predictions  of  phenomena 
to  be  observed,  with  data  for  their  computation.  Washington  mean 
time  for  the  meridian  of  the  Naval  Observatory  is  used  throughout 
this  part  except  in  a  few  cases,  notably  those  of  eclipses,  where  Green- 
wich mean  time  seems  more  convenient.  Tables  for  the  determina- 
tion of  latitude  and  azimuth  from  Polaris,  tables  for  the  conversion  of 
time,  and  an  alphabetical  list  of  observatories  with  their  latitudes* 
longitudes,  and  other  data,  are  contained  in  this  part. 

W.  S.  EICHELBERGER, 

Professor  of  Mathematics^  U.  S.  Nazry^ 

Director  Nautical  Almanac. 

Washington,  August^  igi2. 

[Sph  15]  iii 


ERRATA. 


Page. 
240, 

247. 
560, 

636, 

650, 

654, 
657* 


The  American  Epkemeris^  igi2. 

Footnote,  6^  Cham for  256^''  s. 

Footnote,  o  Cygni for  f.  i^ 

Second  eclipse,  Moon's  declination    .   for  no  47.9  N. 

Synodic  Period,  Satellite  IX    .     .     .   for  580  4.7 

Bogota,  Red.  to  Geoc.  Lat for  —11  51.5 

Lawrence,  Oeograpliic  Latitude     .     .   for  +36® 

San  Fernando,  Long,  from  Greenwich   for  +6  27  18.0 


read 

256'' n. 

read 

f.  !• 

read 

n    0  53.1  N. 

read 

523  iS-6 

read 

-I  51.5 

read 

+38** 

read    +6  12  18.0 


For  other  errata,  1912,  see  page  iv  of  The  American  Ephemeris,  1913  and  1914. 

The  American  Ephemeris,  IQ13. 


240, 

247. 
S7«. 


657. 
670, 

674. 
677» 


Footnote,  S^  Cham 

Footnote,  o  Cygni 

Second  star 

Tenth  star       

Eleventh  star 

Synodic  Period,  Satellite  IX    .    .    . 

Bogota,  Red.  to  Geoc.  Lat 

Lawrence,  Kans.,  Geographic  Lat.     . 
San  Fernando,  Long,  from  Greenwich 


for  2%(/'  s. 

for  f.  i^ 

for  V  Geminonim 

for  v*  Cancri 

for  tP  Cancri 

for  580  2.9 

for  -II  51.5 

for  +36** 

for  +6  27  18.0 


read  256''  n. 

read  f.  i" 

read  v  Geminorum 

read  v^  Cancri 

read  v^  Cancri 

read  523  15.6 

read  —1  51.5 

read  +38^ 

read  +6  12  18.0 


I37» 
240, 

247. 
526, 

549. 
558, 

657. 
669, 
670, 
674. 
677 » 


For  other  errata,  1913,  see  page  iv  of  The  American  Ephemeris ,  1914, 

The  American  Ephemeris,  IQ14. 

Dec.  32,  Upper  Transit,  Diff.  for  i  Hr.  for    2.20 

Footnote,  d^  Cham 

Footnote,  o  Cygni 

Jan.  21  U,  Bright  Limbs       .     . 
Dec.  31,  Apparent  Declination 
Dec.  32,  Apparent  Declination 
Synodic  Period,  Satellite  IX 
Dec.  23  12  —       


for  256^'  s. 

for  f.  1' 

for  N. 

for  47.4 

for  2.3 

for  580  2.9 

for  § 

for  —II  51, 

for  +36^ 


Bogota,  Red.  to  Geoc.  Lat.   .     . 

Lawrence,  Kans.,  Geographic  Lat. 

San  Fernando,  Long,  from  Greenwich   for    +6  27  18.0 

iv  [Bph  15] 


read 

2.21 

read 

256^'  n. 

read 

f.  I- 

read 

N. 

read 

47-5 

read 

2.4 

read 

523  15-6 

read 

i 

read 

-1 515 

read 

+38* 

read    +6  12  18.0 


CONTENTS. 


Anniversaries  and  Festivals 
Introduction 

Cfaronolog[ical  Eras  and  Cycles 
Astronomical  Constants 
Symbols  and  Abbreviations 


Page, 
vi 

■  • 

Vll 

•  •  • 

XIU 

xiv 
xvi 


PART  I'-EPHEMERIS  FOR  THE  MERIDIAN  OF  GREENWICH,     Pa«c»of 

Bach  Month. 


for  every 


Ephemeris  of  the  Stm  ......... 

Bphemeris  of  the  Moon         ......... 

Phases  of  the  Moon    ... 

Geocentric  Ephemerides  of  the  Planets  Mercury,  Venus,  Mars,  Jupiter,  Saturn,  Uranus, 
Neptune      ........... 

Heliocentric  Ephemerides  of  the  Planets  Mercury,  Venus,  Mars,  Jupiter,  Saturn,  Uranus, 
Neptune      ........... 

Sun's  Co-ordinates     .......... 

Moon's  I/>ngitude  and  Latitude       ........ 

Moon's  Equator,  Mean  Longitude,  etc.        ....... 

Moon's  Libration;  Stm 's  Aberration  and  Horizontal  Parallax       .... 

Precession,  Nutation,  Obliquity,  etc.  . 

PART  ll—EPHEMERIS  FOR  THE  MERIDIAN  OF  WASHINGTON. 

Bbsssl's  Parmulse  for  Star-Reductions,  Constants  of  Paris  Confetence 

Besselian  and  Independent  Star-Numbers,     "  "  " 

Besselian  and  Independent  Star-Ntunbers,  exclusive  of  short-period  terms, 

tenth  sidereal  day  .... 

Nutation,  Terms  of  Short  Period  in  the 
Mean  Places  of  825  Standard  Stars  for  191 5.0 
Mean  Places  of  25  Circumpolar  Stars  for  1915.0 
Apparent  Places  of  15  Northern  Circumpolar  Stars 
Apparent  Places  of  800  Standard  Stars 
Apparent  Places  of  10  Southern  Circumpolar  Stars 
Mean  Errors  for  1920  .... 

Solar  Ephemeris    ^  . 

Moon-Culminations    ..... 
Tkansit-Ephemerides  of  the  Planets  Mercury,  Venus,  Mars,  Jupiter,  Saturn,  Uranus, 

Neptune      ........... 

PART  III— PHENOMENA. 

lyciipses  ...... 

Mean  Places  of  Stars  Occulted  by  the  Moon 

Elements  for  the  Prediction  of  Occultations 

Ckrcultations  Visible  at  Washington 

Ephemeris  for  Physical  Observations  of  the  Stm 

Ephemeris  for  Physical  Observations  of  the  Moon 

Disks  of  Mercury  and  Venus 

Ephemeris  for  Physical  Observations  of  Mars 

Ephemeris  for  Physical  Observations  of  Jupiter     . 

Satellites  of  Jupiter,  Saturn,  Uranus,  and  Neptune 

Phenomena,  Planetary  Configtirations 

Positions  of  Observatories     .... 

Problems  in  Lunar  Distances 

TABLES. 

Table  I — For  Findingthe  Latitude  by  an  Observed  Altitude  of  Polaris 

Table  la — Auxiliary  Table  of  Corrections  for  Latitudes  other  than  45° 

Table  II — Sidereal  into  Mean  Solar  Time 

Table  III — Mean  Solar  into  Sidereal  Time 

Table  IV — Azimuth  of  Polaris  at  all  Hour  Angles 

Table  V — ^Azimuth  of  Polaris  at  Elongation 

Table  Va — For  Reduction  of  Observations  Near  Elongation 

Table  VI — For  Finding  the  Times  of  Upper  and  Lower  Culmination  of  Polaris 

On  the  Arrangement  and  Use  of  The  American  Ephemeris  and  Nautical  A  Imanac 
Index  to  Apparent  Places  of  Stars  ...... 

General  Index  ......... 

[£ph  zsl 


I-III 

IV-XII 

XII 

Page. 

146 

178 

300 

308 
212 
213 
214 


216 
218 

231 

287 

487 

5" 

518 
526 

54a 


560 

565 

570 
609 

611 

612 

620 

622 

626 

630 

668 

670 

680 


681 

685 
686 

689 

692 

694 

698 

699 

701 

730 
733 


ANNIVERSARIES  AND  FESTIVALS,  1915. 


New  Year's  Day  . 

Epiphany     .... 

Septuagesima  Sunday  . 

Lincoln's  Birthday 

Quinquagesima  (Shrove  Sunday) 

Ash  Wednesday   . 

Washington's  Birthday 

Palm  Sunday 

First  Day  of  Passover  . 

Good  Friday 

Easter  Sunday 

Rogation  Sunday 

Ascension  Day  (Holy  Thursday) 

Hebrew  Pentecost  (Shebuoth) 

Pentecost  (Whit  Sunday) 

Memorial  Day 

Trinity  Sunday    . 

Corpus  Christi 

Independence  Day 

Labor  Day  (except  in  certain  States) 

Day  of  Atonement  (Yom  Kippur) 

First  Day  of  Tabernacle  (Sucoth) 

Election  Day  (in  some  States) 

Thanksgiving  Day 

First  Sunday  in  Advent 

Christmas  Day     .... 

[Ephzs) 


Friday, 

Jan. 

I. 

Wednesday,  Jan. 

6. 

Sunday, 

Jan. 

31- 

Friday, 

Feb. 

12. 

Sunday, 

Feb. 

14. 

Wednesday 

.Feb. 

17- 

Monday, 

Feb. 

22. 

Sunday, 

Mar. 

28. 

Tuesday, 

Mar. 

30. 

Friday, 

Apr. 

2. 

Sunday, 

Apr. 

4- 

Sunday, 

May 

9. 

Thursday, 

May 

13. 

Wednesday,  May 

19- 

Simday, 

May 

23. 

Sunday, 

May 

30. 

Sunday, 

May 

30. 

Thursday, 

June 

3- 

Sunday, 

July 

4- 

Monday, 

Sept. 

6. 

Saturday, 

Sept. 

18. 

Thursday, 

Sept. 

23- 

Tuesday, 

Nov. 

2. 

Thursday, 

Nov. 

25. 

Sunday, 

Nov. 

28. 

Saturday, 

Dec. 

25- 

VI 


INTRODUCTION. 


The  Ephemens  for  the  Meridian  of  Greenwich,  comprising  Part  I  of  this 
volume,  has  been  constructed  from  various  tables  of  the  Sun,  Moon,  and  planets, 
as  stated  below,  and  the  ephemerides  of  these  bodies  for  the  meridian  of  Washing- 
ton contained  in  Part  II  have  been  computed  from  the  same  tables. 

The  Ephemeris  of  the  Sun  is  constructed  from  Nhwcomb's  TaUes  of  the  Sun^ 
Astronomical  Papers  of  the  American  Ephemeris ^  Vol.  VI,  part  i. 
I  The  adopted  value  of  the  mean  equatorial  horizontal  parallax  of  the  Sun  is 

8".8o,  Paris  Conference,  May,  iSgS, 

The  Sun's  rectangular  equatorial  coordinates  are  computed  from  the  longi- 
tudes and  latitudes  by  the  following  formulae : 

X^R  cos  X 
I  y=s/?  sin  A.  cos  «— 19.3  R  fi 

Z=R  sin  A.  sin  oo-{-44-5  R  fl 

The  reductions  to  mean  equinox  are  computed  by  the  formulae— 

^X=+  y  sec  00  jdX  dn  1^^ 

^  y=  -  AT  cos  »  JX  sin  i^'-f  Zdoo  sin  i^^-f-  9.1  rR  sin  (A.-f  6°) 

JZ^-XwiooJXmn  1''-  YJoo  sin  1^^-21.0  tR  sin  (A +6*') 

where  the  numerical  coefficients  are  in  units  of  the  seventh  place  of  decimals  and 

/?=sthe  Sun's  radius  vector, 

Assthe  Sun's  true  longitude, 

fl^the  Sun's  true  latitude,  expressed  in  seconds  of  arc, 

oi>=the  obliquity  of  the  ecliptic, 
/iX^the  reduction  of  longitude  for  precession  and  nutation  from  the  beginning  of  the 

Besselian  fictitious  year, 
^oosthe  reduction  of  the  mean  to  the  apparent  obliquity, 

r=the  fraction  of  the  year  since  the  beginnning  of  the  Besselian  fictitious  year. 

The  longitude,  latitude,  and  parallax  of  the  Moon  are  derived  from  Hansen's 
Tables  de  la  Lune  (I/Dndon,  1857),  the  mean  longitude  being  corrected  as  in 
previous  years,  beginning  with  the  volume  for  the  year  1883.  The  statement  con- 
cerning these  corrections  which  is  contained  in  the  volumes  from  1883  to  191 1, 
inclusive,  is  erroneous,  in  that  they  have  not  been  computed  strictly  in  accordance 
with  the  formula  in  Newcomb's  Researches  on  the  Motion  of  the  Moon,  part  i,  page 
268,  Washington  Observations,  1875,  Appendix  II.     That  formula  is, 

-i^^i4-29''.i7  T-3^^86  'P-V2-o'^o9  an  A-i5^^49  cos  A, 

while  the  expression  actually  used  is, 

-1^^14-29^^17  T-3^^76  T»-Va-is^^49  cos  A. 

In  these  formulae  T  is  the  time  in  units  of  100  years  reckoned  from  1800. 
The  ephemerides  of  Mercury,  Venus,  and  Mars  are  derived  from  Newcomb's 
tables  of  these  planets,  Astronomical  Papers  of  the  American  Ephemeris,  Vol.  VI, 

parts  2,  3,  and  4. 

The  ephemerides  of  Jupiter  and  Saturn  are  derived  from  the  tables  constructed 
in  this  office  by  George  W.  Hill,  Astronomical  Papers  of  the  American  Ephemeris, 
'  Vol.  VII,  parts  i  and  2. 
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viu  INTRODUCTION. 

The  ephemerides  of  Uranus  and  Neptune  are  derived  from  Newcomb's  tables  of 
these  planets,  Astronomical  Papers  of  the  American Ephemeris,  Vol.  VII,  parts  3  and  4. 

The  nutation  used  in  computing  the  ephemerides  of  the  Sun,  Moon,  and  planets 
has  been  taken  from  Tables  XXXII  and  XXXIII  of  Newcomb's  Tables  of  the  Sun, 
Astronomical  Papers  of  the  American  Ephemeris,  Vol.  VI,  part  i,  and  is  given  at 
intervals  of  five  days  on  page  214.  The  formulae  from  which  the  nutation  is  com- 
puted are  as  follows,  the  time  interval  T  being  expressed  in  units  of  100  years, 
reckoned  from  1900.     See  Tables  of  the  Sun,  page  26. 

d^« -(17^^234+0^^017  T)  sin  a  de^+^^^sH  cos  Q 
-|-    0^^.209  sin  2  (2  — ©^''.090  cos  a  JJ 

-  1^^.257  sin  2  L  +0^^.546  cos  2  L 

-  c/^049  sin  (3  L-f78''-7)  +c/^o2i  cos  (3  h-\-^^'*,^) 
-f    c/^iiosm(L+75'*.3)  -0^^009008(^-78^7) 

The  formulae  for  the  nutation  used  in  computing  the  Besselian  and  Independent 
Star  Numbers,  pages  218-229,  a^re  as  follows: 

Terms  of  Long  Period.  Terms  of  Short  Period. 

d^=-(i7^^a34+</^oi7  T)  sin  Ji  -0^^204  sin  2  C 

-f    y^209sin2ji  -|-c/^oiisin(C+rO 

-  I^^272  sin  2  L  +0^^068  sin  (C  -rO 
+    c/^i26  sin  (L-r)  -</^o34  sin  (2  C  -Ji) 

-  y^oso  sin  (3  L-r)  -y^o26  sin  (3  C  -T") 

+    y^o2i  sin  (L+r)  -f-o'^ois  sin  (C -2  L+r') 

+    o'^oi2  sin  (2  L- Ji)  +y^oo6sina(([:-L) 

ae=+  (9^^210+0^^0009  T)  cos  ft  +y'.o88  cos  2  C 

-  ^''.090  cos  2  ft  -i-y^.oi8  cos  (3  C  -ft) 
+    y^.552  cos  2  L  +y.oii  cos  (3  C  — -T^) 

+  y^o22  cos  (3  L-r)  -</^oos  cos  (c  +r') 

-  y^oo9  cos  (L+r) 

-  y.007  cos  (2  L— ft) 

The  meaning  of  the  symbols  used  and  the  manner  in  which  these  latter  formulae 
have  been  employed  in  computing  the  ephemerides  of  the  stars,  pages  251  to  510, 
are  explained  on  pages  216  and  217.  The  slight  discrepancy  between  the  terms  in 
2  L  in  these  two  sets  of  formulae  is  due  to  the  correction  of  an  error  in  the  first  set. 
See  Bulletin  Astronomdque,  1898,  Vol.  XV,  page  244. 

The  Ust  of  825  stars  contained  in  Part  II  has  been  selected  from  Newcomb's 
Catalogue  of  Fundamental  Stars,  Astronomical  Papers  of  the  American  Ephemeris, 
Vol.  VIII,  part  2.  The  mean  places  and  annual  variations  of  the  stars  have  been 
taken  from  Nbwcomb's  Catalogue,  except  that  those  of  e  Hydri,  38  Horologii 
(G.),  and  ;r  Centauri  have  been  taken  from  VeroeffenUichungen  des  Koeniglichen 
Astronomischen  Rechen-Instituis  zu  Berlin,  1907,  No.  33. 

The  relative  accuracy  with  which  the  places  of  the  stars  are  determined  in 
both  right  ascension  and  declination  may  be  estimated  approximately  from  the 
mean  errors  for  the  year  1920,  given  on  pages  51 1-517,  and  taken  from  Astronomical 
Papers  of  the  American  Ephemeris,  Vol.  VIII,  part  2,  pages  370-382. 

The  constants  of  aberration,  precession,  nutation,  and  obliquity  of  the  ecliptic, 
used  in  the  reduction  of  stars  to  apparent  place,  are  given  on  pages  213  and  214, 
and  the  formulae  for  the  computation  of  the  Besselian  and  Independent  Star  Num- 
bers are  given  on  page  216,  the  coefficients  being  those  given  by  Newcomb  in 
Bulletin  Astronomique,  1898,  Vol.  XV,  page  241. 

The  terms  of  short  period  of  the  nutation  depending  on  the  Moon's  mean 
longitude  are  tabulated  for  Washington  mean  midnight  of  each  day  on  pages 
231-232,  and  have  been  computed  from  the  formulae  for  these  terms  given  above. 

[Eph  15] 
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The  method  by  which  the  right  asce&sions  and  declinations  of  the  stars  inter- 
polated from  the  lo-day  ephemerides  (pp.  287-486)  are  corrected  for  the  effect  of 
t±iese  short-period  terms  is  given  on  page  217. 

According  to  the  formulae  on  pages  216  and  217  the  star  constants  a,  6,  c,  rf, 
a',  b\  c',  d'  are  computed  for  each  star  from  its  mean  place  at  the  beginning  of  the 
year,  but  if  strict  accuracy  is  required  they  should  be  computed  from  the  star's 
mean  place  at  date,  and  the  following  second-order  terms  should  be  added  to  the 
usual  expressions  for  the  reduction  from  mean  to  apparent  place,  namely — 
Toar-ar„  To  8-8^ 


If 


-1-0.000  003  r'  sin  a"!  ^^  ^  -j-o.ooo  975  r"  sin^a 

—0.000  149  t'  cos  a)  —0.000  023  cos  a  S2 

—0.000  0650  r*  sin  aa  1  —0.000  080  cos  2  Ji  cos  2a 

-i-aooo  0103  sin  a  (2  cos  2cr|  tan'*  —0.000  077  an  2  Q  sin  2tt 

—0.000  0107  cos  2  S2  sin  aaj  -|-o.ooo  040  cos  a  Q 

-ho.ooo  0620  sin  2  0  cos  aal  ^^^  —0.000  467  cos  2  ©  cos  2a 

—0.000  0622  cos  2  O  sin  aa/  —0.000  465  sin  2  Q  sin  2a^ 
-ho.ooo  0513  sin  (0+Ji)  cos  aar) 


tan  8 


—0.000  0507  cos  (©-hJi)  8in  aor 
4-0.000  0097  sin  (0  —ft)  cos  2a 
—0.000  0053  *^os  (0  —ft)  sin  aa 


-0.000  039  cos  (O  +ft ) 

tan  «  sec*      """^^ftr /oto^*^ '" 
-0.000  385  sm  (0-hft)  sin  aa 

—0.000  380  cos  (0— ft) 

—0.000  040  cos  (0  —ft)  cos  aar 

—0.000  07a  sin  (0  —ft)  sin  aa 


^  sin  8  tan  8 


These  terms  are  negligible  for  stars  whose  declination  is  numerically  less  than 
80^,  but  in  computing  the  apparent  places  given  in  the  American  Ephemeris  they 
have  been  applied  whenever  sensible. 

The  apparent  places  of  a  Canis  Majoris  (Sinus),  a  Canis  Minoris  (Procyon), 
a*  Centauri,  and  61  Cygni,  have  been  corrected  for  the  effect  of  annual  parallax, 
the  adopted  constants  of  parallax  being  o".38, 0^.27,  o".75,  and  o".40,  respectively. 

The  apparent  places  of  a  Canis  Majoris  (Sirius),  at  Canis  Minoris  (Procyon), 
and  a*  Centauri,  have  been  corrected  for  the  effect  of  orbital  motion.  AuwERS's 
elements  were  used  for  Sirius  and  Procyon,  and  Seis's  elements  for  a*  Centauri. 
The  values  of  these  corrections  are  given  on  pages  98  and  99  of  Veroefjentlichungen 
des  Koeniglichen  Astronomischen  Rechen-Instituts  zu  Berlin,  19071  No.  33,  but  those 
for  Sirius  and  Procyon  need  an  additional  correction  to  refer  them  to  the  center  of 
the  orbit  before  they  are  applicable  to  the  mean  places  taken  from  Nbwcomb's 
Fundamental  Catalogue.  These  additional  corrections  for  Sirius  and  Procyon  were 
omitted  in  the  Star  List  [Supplement  to  the  American  Ephemeris  and  Nautical 
Almanac]  for  1910  and  191 1,  and  in  the  American  Ephemeris  and  Nautical  Almanac 
for  1912  and  1913.    The  values  of  the  corrections  for  the  three  stars  are — 


Sirius. 

Procyon. 

a"  Centauri. 

1915.0       1916.0 

1915.0       1916.0 

1915.0       1916.0 

Ja 

—  0'.I40       — 0".I43 

— o'.o6i     — o'.o6a 

-|-o«.669     -|-o».658 

^8 

-o".32      -o".46 

-o".2o     -o".o8 

-f6".5i     -h6".25 

The  values  of  ^at  and  ^6  which  are  given  for  the  companions  to  the  stars 
y  Andromedae,  C  Ursse  Majoris  and  61  Cygni,  have  been  taken  from  the  Greenwich 
lo-year  catalogue  for  1890,  those  for  a  Crucis  from  the  Cape  Catalogue  for  1900, 
and  those  for  a'  Geminorum  from  Doberck's  elements  given  in  the  AsUronomische 
Nachrichter^  1904,  VoL  166,  page  145. 

The  magnitudes  of  the  stars  have,  with  a  few  exceptions,  been  taken  from 
Annals  of  (he  Harvard  College  Observatory,  Vol.  L,  1908. 
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In  general,  the  names  cf  the  stars  are  the  same  as  m  Newcomb's  Suggested 
List  of  Fundamental  Stars,  except  that  the  Flamsteed  number  has  been  omitted 
in  all  cases  where  Greek  or  italic  letters  are  available.  In  some  cases  the  con- 
stellation and  number  of  the  uranometries  of  Heis  or  Gould  have  been  used.  In 
all  such  cases,  Heis  or  the  letter  G  in  parentheses  follows  the  constellation  name, 
as,  for  example,  5  Cassiopeiae  (Heis)  and  38  Horologii  (G.). 

The  stars  occulted  by  the  Moon,  pages  565-569,  have  been  selected  from  the 
catalogue  of  zodiacal  stars  contained  in  Vol.  VIII,  part  3,  AsironotndccU  Papers  of 
the  American  Epkemeris,  and  the  mean  places  for  1915.0  have  been  derived  from 
the  same  catalogue. 

In  Part  III  the  elements  of  eclipses  of  the  Sun  and  occultations  of  stars  by  the 
Moon  are  given  in  accordance  with  BbssEl's  method,  the  special  forms  employed 
being  a  modification  of  those  developed  in  Chauvenet's  Spherical  and  Practical 
Astronomy, 

In  the  computation  of  the  elements  of  Eclipses,  the  following  corrections 
to  the  longitude,  latitude,  and  parallax  of  the  Moon,  deduced  by  Newcomb  from 
recent  observations  of  occultations  of  stars  by  the  Moon,  have  been  applied.  These 
corrections  have  been  assumed  in  each  case  to  be  constant  during  the  eclipse. 

G.  M.  T.  dv  Sb  die 

1915*  "  "  " 

Feb.      13*  itf»  +6.6  —0.4  +0.4 

Aug.      lo    II  -1-8.8  -I-0.4  +0.4 

The  satellites  of  Mars  are  computed  from  manuscript  tables  based  upon 
elements  deduced  by  Walter  S.  Harshman. 

The  eclipses  of  Jupiter's  satellites  are  computed  from  a  Continuation  of  Damoi- 
beau's  Tables.  The  occultations,  transits,  etc.,  are  computed  from  Woolhouse's 
tables,  given  in  the  British  Nautical  Almanac  for  1835;  Table  II  of  each  satellite 
having  been  adapted  to  Damoiseau's  tables. 

The  Vth  satellite  of  Jupiter  is  computed  from  manuscript  tables  based  upon 
unpublished  elements  deduced  from  the  observations  of  Barnard. 

The  differential  coordinates  of  Jupiter's  Vlth  and  Vllth  satellites  have  been 
computed  from  elements  and  tables  given  in  Lick  Observatory  Bulletin^  1906, 
Vol.  IV,  No.  112,  and  in  Astronomische  Nachrichten,  1907,  Vol.  174,  page  359, 
resp)ectively. 

The  elongations  and  conjunctions  of  the  satellites  and  the  positions  of  the 
rings  of  Saturn  are  computed  from  manuscript  tables  based  on  elements  given  by 
H.  Struve  in  Observations  de  PotUkovay  Supplement  i,  St.  Petersburg,  1888;  Pub- 
lications de  PoulkovOf  Second  Series,  Vol.  XI,  St.  Petersburg,  1898;  and  Astrono- 
mische Nachrichtenj  1903,  Vol.  162,  pages  325-344.  The  differential  coordinates 
of  Phoebe  have  been  computed  from  elements  and  tables  given  in  the  Annals  of 
Harvard  College  Observatory^  1905,  Vol.  LHI,  No.  VI. 

The  apparent  dimensions  of  the  rings  of  Saturn  are  computed  from  Bessel's 
data,  except  those  for  the  dusky  ring,  which  are  based  on  the  observations  of 
various  astronomers. 

The  elongations  of  the  satellites  of  Uranus  are  computed  from  the  data  of 
Newcomb's  Uranian  and  Neptunian  Systems,  Washington  Observations,  1873, 
Appendix  I. 

The  elongations  of  the  satellite  of  Neptune  are  computed  from  manuscript 
tables  based  upon  elements  given  by  A.  Halx,  in  the  Astronomical  Journal,  1898, 
Vol.  XIX,  page  65. 
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The  adopted  apparent  semidiameter  of  the  Sun  at  the  Earth's  mean  distance 
is  i6'  1^^.50;  while  in  the  computation  of  eclipses  the  value  given  by  Auwqrs  in 
the  Astranomische  Nachrickten,  1891,  Vol.  128,  page  367,  is  employed,  viz.,  i5'59".63. 

In  the  computation  of  the  ephemeris  for  physical  observations  of  the  Sun» 
page  611,  the  following  elements  by  Carrington  have  been  used : 

Indmationof  the  Sun's  equator  to  the  ecliptic 7^  15^ 

Longitude  of  the  ascending  node  of  the  Sun's  equator  on  the 

ecliptic 73'' 4o'4-S<>'^aS  ('-1850) 

Sidereal  period  of  rotation  (mean  solar  days) 35^<38 

The  apparent  semidiameter  of  the  Moon  is  computed  from  the  Moon's  equa- 
torial horizontal  parallax,  tt,  by  the  formula, 

S«-o.272  506  «4-i'^.5o 

where  the  constant  0.272  506  is  based  on  data  from  occtdtations  given  by  J.  Petcrs 

in  the  Astronomische  Nachrichten,  1895,  Vol.  138,  page  147;  and  the  constant  I'^50 

is  added  to  cover  the  average  effect  of  irradiation. 

The  value  of  the  Moon's  semidiameter  employed  in  the  computation  of  eclipses 

is  computed  from  the  formula, 

8=^0.273  274  It 

The  ephemeris  for  physical  observations  of  the  Moon,  pages  612-619,  has  been 
computed  from  formulae  and  elements  given  by  P.  Hayn  in  Abhandlungen  der  K, 
Sdchsischen  Gesell,  der  Wissenschaften,  Vols.  29  and  30,  1904,  1907. 

The  notation  used  for  the  geocentric  librations  of  the  Moon  is  as  follows: 

Is=the  mean  inclination  of  the  Moon's  equator  to  the  ecliptic  (»i^  3^^-i)f 
S2>=the  mean  longitude  of  the  Moon's  ascending  node,  or  the  mean  longitude  of  the 

descending  node  of  the  Moon's  equator, 
C=the  angle  at  the  center  of  the  Moon's  disk  made  by  a  lunar  meridian  with  the  circle 
of  declination,  counted  from  north  to  east  on  the  apparent  disk, 
A,  fl,  a,  d^iht  geocentric  longitude,  latitude,  right  ascension,  and  declination  of  the  Moon, 
f ,  ^ ,  (2^,  C  =the  quantities  defined  on  page  213,  where  their  values  for  the  current  year  are  given, 
p^= Earth's  mean  anomaly, 
^=Moon's  mean  anomaly, 

09=3 Angular  distance  of  Moon's  perigee  from  the  ascending  node, 
b,  /= Optical  librations  in  latitude  and  longitude,  respectively, 
6b,  d/= Physical  librations  in  latitude  and  longitude,  respectively, 
^C=  Physical  libration  of  C. 

The  Moon's  geocentric  librations  in  longitude  and  latitude  or,  in  other  words, 
the  earth's  selenographic  longitude  and  latitude,  are  equal  to  l-^^l  and  b+Sb, 
respectively,  and  may  be  found,  for  any  time,  by  means  of  the  following  formtdae, 
in  connection  with  the  tables  given  on  pages  212  and  213 : — 

/i**— o'.6i7  sin  2  (SJ— A) 
i4»sin  /  cos  (ft— A.) 
tan  B»tan  /  sin  (ft-A) 

«5«  r-««  .•  cos  jy-J-^-Sl)         .     .  cos  (nr^ftO 

*6=+io8^'  sin  (<»+/)+3/'  sin  (<»-/)-ii'^  sm  (^4-«-0 
dl^-^12^^  sin  g-^^cf'  sin  ^^\9/'  sin  a<» 

-[108'^  cos  (m+/)— 3/^  cos  (m— /)+ ii^^oos  (^+09— /)]tan  ft 
^C«-[io8^^  cos  (<»+/)-37^'  cos  (a>-0+ii^^  008  (y+fl»-/)]  aec  b 
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The  Sun's  selenographic  latitude  and  lon^tude  have  been  computed  from 
formulse  the  same  as  those  given  above  except  that  the  heliocentric  coordinates 
of  the  Moon  have  been  substituted  for  the  geocentric  coordinates. 

The  following  elements  have  been  used  in  computing  the  ephemerides  for 
physical  observations  of  the  planets  Mars  and  Jupiter: 

Position  of  north  pole  of  Mars    .        .        .  {  ^        o    _>  _>/  •      ,,^)^  C 

Position  of  north  pole  of  Jupiter  .        .  i  *~^  « ^      ^?Z       ^^z\.      ^    i 

•'  *^  lo«64**3y  34'^6-  or'.6o(<-i9io) 

Rotation  period  of  Mars 24^  37"  22*.6s 

Rotation  period  of  Jupiter  jl^^jj      •.:::;:      JsJi^^J^ 

Longitude  of  Central  Meridian  of  Mars,  May  15,  1897,  Greenwich 

Mean  Noon 5a**.oi 

I/mgitude  of  Central  Meridian  of  Jupiter  (System  I.),  July  14, 

1897,  Greenwich  Mean  Noon 47*-3i 

Longitude  of  Central  Meridian  of  Jupiter  (System  II.),  July  14, 

1897,  Greenwich  Mean  Noon      .......         .         96^.58 

The  position  of  the  north  pole  of  Mars  is  as  given  by  Lowell  and  Crommelin 
(see  Monthly  Notices  R.  A,S.,  1905,  Vol.  66,  page  56),  while  that  of  the  north  pole  of 
Jupiter  has  been  deduced  from  the  position  given  by  Damoiseau  for  1750  (see 
Tables  ^clipOques  des  Satellites  de  Jupiter,  page  (i)).  The  rotation  periods  of  Mars 
and  of  Jupiter  and  the  longitudes  of  the  central  meridians  are  according  to  Marth 
(see  Monthly  Notices  R.  A.  5.,  1896,  Vol.  56,  pages  395-403  and  517-524).  The 
longitude  of  the  Great  Red  Spot  and  the  time  of  its  transit  across  the  Central 
Meridian  given  in  the  volumes  for  191 3  and  1914  are  replaced  by  those  of  S3^tem 
II.  of  Marth.  This  change  has  been  made  in  view  of  the  following  facts:  The 
Paris  Conference  of  October,  191 1 ,  assigned  to  the  office  of  the  American  Ephemeris 
and  Nautical  Almanac  the  preparation  of  the  ephemerides  for  the  physical  obser- 
vations of  the  planets;  a  general  desire  exists  that  the  use  of  System  II.  of  Marth 
should  not  be  discontinued;  and  the  position  of  the  Great  Red  Spot  during  the 
opposition  of  191 2  was  about  70^  from  the  place  predicted  from  the  elements 
adopted  in  the  American  Ephemeris  and  Nautical  Almanac  for  191 3. 

The  adopted  semidiameters  of  the  planets  are  given  on  page  xv,  and  their 
stellar  magnitudes  have  been  computed  from  formulae  given  by  G.  Mueller  in 
Publicationen  des  Astrophysikalischen  Observatoriums  zu  Potsdam,  1893,  Vol.  8, 
page  366. 

In  the  list  of  observatories,  pages  670-679,  the  latitudes  given  are  in  most 
cases  astronomical.  In  some  instances  they  have  been  determined  by  geodetic 
triangulation  from  other  points.  The  reductions  from  geographic  to  geocentric 
latitude,  (p'-<p,  and  the  distance  from  the  center  of  the  earth,  /o,  are  computed 
from  the  formulae  on  page  xiv,  using  the  flattening  -^  obtained  by  John  F.  Hay- 
ford  in  Supplementary  Investigation  in  1909  of  the  Figure  of  the  Earth  and  Isostasy, 
U.  S.  Coast  and  Geodetic  Survey,  1910,  and  adopted  by  the  Paris  Conference, 
October,  191 1. 
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CHRONOLOGICAL  ERAS. 


THS  YBAR  19 1 5,  WHICH  COMPRISBS  TRB  LATT8R  PART  OP  THB  139TH  AND  THK  BBGIPmiNG  OP  THB 
140TH  YBAR  OP  THB  INDBP8NDBNCS  OP  THB  UNITSD  STATBS  OP  AMBRICA,  CORRBSPONDS 


« 


f< 


i« 


<f 


The  year  6628  of  the  Julian  Period; 

7423-7424  of  the  Byzantine  era,  the  year  7424  commencing  on  Sep- 
tember I ;  . 

5675-5676  of  the  Jewish  era,  the  year  5676  commencing  on  Sep- 
tember 9,  or,  more  exactly,  at  sunset  on  September  8; 

2668  since  the  foundation  of  Rome,  according  to  Varro; 

2662  since  the  beginning  of  the  era  of  Nabonassar,  which  has  been 
assigned  to  Wednesday,  the  26th  of  February  of  the  3967th 
year  of  the  Julian  Period;  corresponding,  in  the  notation  of 
chronologists,  to  the  747th,  and,  in  the  notation  of  astronomers, 
to  the  746th  year  before  the  birth  of  Christ; 

2691  of  the  Olympiads,  or  the  third  year  of  the  673d  Olympiad, 
commencing  in  July,  1915,  if  we  fix  the  era  of  the  Ol3anpiads 
at  775  J4  years  before  Christ,  or  near  the  beginning  of  July 
of  the  year  3938  of  the  Julian  Period; 

2227  of  the  Grecian  era,  or  the  era  of  the  SELEUCiDiE,  which  began 
near  the  vernal  equinox  of  the  year,  —311  =  6.  C.  312,  =4402 
of  the  Julian  Period ; 

1 631  of  the  era  of  Diocletian; 

2575  of  the  Japanese  era  and  to  the  4th  year  of  the  period  entitled 

Taisho. 

The  year  1334  of  the  Mohammedan  era,  or  the  era  of  the  Hegira,  begins  on 
the  9th  day  of  November,  191 5. 

The  first  day  of  January  of  the  year  191 5  is  the  2,420,499th  day  since  the  com- 
mencement of  the  Julian  Period. 

CHRONOLOGICAL  CYCLES, 


fi 


<< 


Dominical  I^etter C 

Epact 14 

Lunar  Cycle  or  Golden  Number     16 


Solar  Cyde 20 

Roman  Indiction      ....         13 
Julian  Period 6628 


[Bph  15) 


Xlll 


ASTRONOMICAL  CONSTANTS. 


// 


Paris  Conference. 


Solar  Parallax 8.80 

Constant  of  Nutation 9.21 

Constant  of  Aberration 20.47 

General  Precession 50^.2564+ o".ooo  222(t— 1900)1 -^  , 

Obliquity  of  the  Ecliptic  ....     23^  27'  8".26-o".4684(t- 1900)/  ^^^^°^*^- 
Equatorial  Horizontal  Parallax  of  the  Moon    ....     57'  2 ".63*     (Newcomb). 
Mean  distance  Earth  to  Moon  384395  kilometers=238  85i  miles,  or  60.2669  radii. 
Mean  distance  Earth  to  Sun  149  499  935  kilometers  =  92  894  767  statute  miles. 
Velocity  of  light  299860  kilometers=i86  324  statute  miles  per  second  (Newcomb 

and  Michelson). 
Light  travels  unit  distance  in  498".566. 
Gaussian  Gravitation  Constant,  tk= 0.017  202  099  =  3  548".  187  61. 


m 


m 


2h 


Acceleration  in  one  sec.  due  to  gravity,  ^=9.8060—0.0260  cos  2^— -^r^.J 

XV 


m 


m 


2h 


Length  of   seconds    pendulum,  /=o.993  549— 0.002  631  cos  29— ^r^-t 

Length  of  the  year:  ^ 

Tropical  (ordinary) 
Sidereal     .... 
Anomalistic    .     .     . 
Eclipse       .... 

Length  of  the  month : 


Helmert. 


365.242  19879— 0.000 0000614  (t— 1900) 
365.256  360 42 +  0.000 000 001 1  (t— 1900) 
365.259641  34  +  0.0000000304  (t—  1900) 
346.620000      +0.00000036      (t— 1900) 


Newcomb. 


m 


^  Hansen. 


Synodical  (ordinary) 29.530588  =  29  12  44     2.8 

Tropical 27.321582  =  27     7  43     4.7 

Sidereal 27.321661  =  27    7  43  11. 5 

Anomalistic 27.554550=27  13  18  33.1 

Nodical 27.212219  =  27    5     5  35. 7J 

Length  of  the  day: 

Sidereal 23  56    4.091  of  mean  solar  time. 

Mean  Solar 24     3  56.555  of  sidereal  time. 

Dimensions  of  the  Earth  (Ha5^ord's  Spheroid  of  1909) : 

Equatorial  Radius,  0=6378.388  kilometers  or  3963.34  statute  miles. 
Polar  Radius,  i>=  6356.909  "         or  3949.99       "  " 

Flattening,        = 

®  a       297.0 

Logarithm  of  the  eccentricity  ~ =log  e=  8.913  804 

Logarithm  radius  =  log p=  9.999  2695  +  0.000  7324  cos 2 ^— 0.000  0019  cos4^. 
Reduction  from  geographic  latitude  (p  to  geocentric  latitude  9>', 

<pf^cp=  —  11'  35".66  sin  2^+1  ".17  sin  \q), 

I  meter=  3.280  8333  ^^^t.     i  foot  =  0.304  8006  meters. 
I  statute  mile =0.868  392  nautical  or  geographical  miles. 
I  nautical  mile=  1.151  553  statute  miles. 

*  Used  in  the  computation  of  eclipses.  The  parallax  used  in  the  computation  of  the  cphemeris  of  the  Moom 
contained  in  this  volume  is  57'  a". 25  (Hansen). 

t  k'  is  the  acceleration  due  to  the  Sun's  attraction  at  the  mean  distance  of  the  Earth  from  the  Sun,  which  is 
also  the  astronomical  unit  of  distance,  the  unit  of  time  being  one  mean  solar  day. 

X  9— latitude,  A— elevation  above  sea  level  in  meters,  and  log  R">  6.804 16. 

NoTB.— The  above  values  of  log  p  and  9'— 9  were  computed  with  the  eccentricity  that  results  from  assumixis 
that  the  flattening  of  the  earth  is  exactly  1^7. 
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ASTRONOMICAL  CONSTANTS. 


SBMIDIAMETBRS  OF  THE   SUN,   MOON,   AND  PLANETS. 


At  unit 

Name.  Distance. 

Sun 15  59.63 

Moon 15  32.58* 

Mercury 3.34 

Venus 8.55 

Mars 5.05 

Jupiter  (Equatorial)  ...  i  40.20 

Jupiter  (Polar) i  3412 

Sattun  (Equatorial)   ...  i  24.88 

Saturn  (Polar) i  17.47 

Uranus 33-52 

Neptune 38.66 


At  mean 

least 
Distance. 


tt 


5.45 

30.90 

9.64 

23.84 
22.40 

9.94 

9.07 

1.84 

1-33 


In  Kilo- 
meters. 

695  533.61 

1  73796 

2  420.82 
6  197.01 

3  660.22 
72  624.56' 
68^17.80 
61  520.69 

56  149.95 
24295.16 
28  020.61 


la  Statute 
MQes. 

432  183.68 
I  079.91 

1  504.24 
3  850.67 

2  274.37 
45  127.16 
42  388.90 
38  227.48 
34  890.23 
15  096.43 
17411-34 


Authority. 

Auwers. 

Newcomb. 

Le  Verricr. 

Peirce. 

Pdrce. 

Am.  Eph. 

Peirce. 

Barnard. 

Barnard. 

Am.  Eph. 

Am.  Eph. 


BtrEMENTs  OF  THE  PI.ANETARY  ORBITS  FOR  THE  EPOCH  1915 — ^January  O^  G.  M.  T. 


Name. 

J    Mercury 
9    Venus 
®  Earth 
$   Mars 
%  Jupiter 
1^    Saturn 
§   Uranus 
VI  Neptime 


Name. 

5  Mercury 
9  Venus  . 
®  Earth  . 
J  Mars 
%  Jupiter  . 
\  Saturn  . 
5  Uranus  . 
VI  Neptune 


Mean  Dis- 
tance. 

0.387  099 

0.723  331 
I.OOOOOO 

1.523  688 
5.202  803 

9.538'843 
19.190978 

30.070  672 


Sidereal 

Period  in 

Tropical  Years. 

0.240  85 
0.615  21 
1.00004 
1.88089 
11.862  23 

29457  72 
84.015  29 

164.788  29 


Sidereal 
mean  daily 
Motion. 
// 

14  732.420 
5  767670 

3548.193 

I  886.519 

299.128 

120.455 

42.23 
21.53 


Synodic 

Period  in 

Tropical  Years. 

0.31726 
1.59872 
... 

2.13539 
1.092  II 

1.035  18 

I.012  09 

1.006  14 


Ecoen- 

tridty. 

0.205  6173 
0.006  8135 
0.016  7448 
0.093  3225 
0.048  3620 
0.055  8379 
0.047  0865 
0.008  5428 


Indtna- 

tion  to  the 

Ecliptic 


Mean  Ixragi- 

tude  of  the 

Node. 


Mean  Longi- 
tude of  the 
Perihelion. 


Mean  Longi- 
tude at  the 
Epoch. 


>t 


ft 


// 


tt 


7     o  "4 
3  23  37-6 

... 

I  51     10 
I  18  28.5 

3  29  30.1 

0  46  21.9 

1  46  40.x 


47  19  253 
75  54  52.6 

•  *         • 

48  54     5-8 

99  35  22.4 
112  54  51.8 

73  33  56- 5 
130  50  37.5 


76  7  58.8 

130  22  30.0 

loi  28  43.3 

334  29  40.4 

12  57  11.8 

91  22  .57.3 

169  17  18.6 

43  53  12. 1 


276  13 
119  26 

99    4 

284  36 

333  25 

90    3 

307  50 
118     o 


13-51 
49-99 
22.04 

34.04 

58.17 
59-41 
20.14 

1. 18 


Logarithm  of 

Mass  in  Unit 

of  Sun's  Mass. 

3.221  8487  —  10 
4389  3398  - 10 
4.482  2896  —  10 

3.509  5499  - 10 
6.979  9082  — 10 

6.455  7335  - 10 
5.6407528-10 
5.7055338-10 


The  elements  of  the  four  inner  planets  are  derived  from  those  given  by  New- 
comb  in  Vol.  VI  of  the  Astronomical  Papers  of  the  American  Ephemeris,  and  are 
the  same  as  those  used  in  computing  the  ephemerides  of  these  planets.  Those  of 
Jupiter,  Saturn,  Uranus,  and  Neptune  are  taken  from  Vol.  VII  of  the  Astronomical 
Papers  for  the  epoch  of  the  tables.  They  are  reduced  to  191 5  by  applying  LE 
VerriEr's  variations,  and  can  not  be  regarded  as  being  strictly  identical  with  the 
elements  used  in  computing  the  ephemerides  of  those  planets  in  this  volume. 


*At  mean  distance, 
this  volume  see  page  xi. 


See  Ast.  Papers  Am.  Eph.,  Vol.  IX,  p.  39. 
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For  the  values  of  the  semidiameter  used  in 
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SYMBOLS  AND  ABBREVIATIONS. 


O  The  Sun. 

C  The  Moon. 

5  Mercury. 

9  Venus, 

e  The  Earth. 


SIGNS  OF  THE  PLANETS,  ETC. 

h 


Summer]    ^ 
Signs,    j 


V  Aries, 

b  Taurus, 

n  Gemini. 

50  Cancer. 

51  Leo. 
n  Virgo. 


SIGNS  OF  THE  ZODIAC. 


Autumn 
Signs. 


Winter 
Signs 


Mars. 

Jupiter. 

Saturn. 

Uranus. 

Neptune. 


^  Libra, 

nt  Scorpius. 

/  Sagittarius. 

yj  Capricomus. 

Z!ff  Aquarius. 

7x  JlISCCS. 


ASPECTS. 


6  Conjunction,  or  having  the  same  Longitude  or  Right  Ascension. 
D  Quadrature,  or  differing  ±  90^  in  Longitude  or  Right  Ascension. 
^     Opposition,  or  differing  180^  in  Longitude  or  Right  Ascension. 


ABBREVIATIONS. 

a 

Ascending  Node. 

0 

Degrees. 

15 

Descending  .Node. 

t 

Minutes  of  Arc. 

N. 

North. 

ft 

Seconds  of  Arc. 

S. 

South. 

b 

Hours. 

E. 

East. 

m 

Minutes  of  Time. 

W. 

West. 

8 

Seconds  of  Time. 
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PART  I. 


ASTRONOMICAL  EPHEMERIS  FOR  THE 
MERIDIAN  OF  GREENWICH. 


[«ph  xsJ 


JANUARY,  1915. 


I. 


AT  GREENWICH  APPARENT  NOON. 


Dayol 

the 
Week. 


Fri. 
Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat. 

SUN, 

Mon. 

Tues. 

Wed. 
Thur. 
Fri. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat. 
SUN, 

Mon. 
Tues. 
Wed. 

Thur. 
Fri. 
Sat. 
SUN, 

Mon. 


0 


THE  SUN'S 


Apparent  Right 
Aficensioa. 


I 

2 

3 

4 

5 
6 

7 
8 

9 


ID 
II 
12 

13 
14 
15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 
30 

31 

32 


h  m   8 

8  43  32.64 

8  47  57.65 
8  52  22.33 

8  56  46.66 

9  I  10.62 
9  534.16 

9  957.28 

9  H  19.94 
91842.13 

923  380 
9  27  24.94 
9  31  45.52 

936  5.52 
9  40  24.90 

9  44  43.65 

9  49  1-73 
9  53  19.13 
9  57  35.82 


20  I  51.77 
20  6  6.99 
20  10  21.44 

20x4^35.11 
20  18  48.00 
20  23  0.09 

20  27  11.38 
20  31  21.86 
203531.51 

20  39  40.34 
20  43  48.35 

20  47  55.54 
2052    1.90 

2056    7.44 


Difr.  for 
z  Hour. 


8 
1 1. 047 

"•035 
II.02I 

11.006 
10.990 
10.972 

10.934 
10.914 

10.892 
10.869 
10.845 

10.820 
10.794 
10.767 

10.739 
10.710 
10.680 

10.649 
10.618 
10.586 

IO-553 
10.520 

10.487 

IO-453 
10.419 

10.385 

10-351 
10.316 

10.282 

10.248 

10.214 


Apparent  Decli- 
nation. 


// 


S.23   4  29.1 

22  59  39.6 

22  54  22.6 

22  48  38.2 
22  42  26.6 
22  35  48.0 

22  28  42.5 
22  21  10.4 
22  13  II. 8 

22   4  46.9 

21  55  56.1 

21  46  39.6 

21  36  57.5 
21  26  50.3 
21  16  18.2 

21  5  21.6 
2054  0.7 
2042  15.9 

20  30  7.6 
20  17  36.1 
20  4  41.8 

19  51  25.0 

19  37  46.1 
19  23  45.4 

19  923.4 

18  54404 
18  39  36.8 

18  24  12.9 
18  8  29.2 
17  52  26.0 
17  36  3-7 

S.17  19  22.7 


Diflf .  for 
z  Hour. 


n 


+11.49 
12.64 

13.78 

+14.91 
16.04 
17-16 

+18.28 

19.39 
20.49 

+21.58 
22.66 

23.72 

+24.77 
25.82 
26.85 

+27.87 
28.87 
29.85 

+30.83 

31.79 
32.73 

+33.66 

34-57 
35-47 

+36.35 
37.22 

38.07 

+38.91 
39-73 
40.53 
41.32 

+42.09 


Semidiam- 
eter. 


// 


6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 
6 


7.90 
7.90 
7.90 

7.89 
7.88 
7.86 

7.84 
7.81 

7-77 

7.73 
7.69 

7.64 

7.58 
7.52 
7.46 

7.39 
7.32 
7.25 

7.18 
7.10 
7.02 

6.93 
6.84 

6.74 

6.63 
6.52 
6.41 

6.29 
6.17 
6.04 
5.90 


Sidereal 
Time  of 
Seznidi- 
ameter 
Passing 

Me- 
ridian. 


6  15.76 


8 
71.08 

71.04 

70.99 

70.94 
70.88 
70.82 

70.76 
70.69 
70.62 

70.55 
70.48 

70.40 

70.32 
70.23 
70.14 

70.05 

69.95 
69.85 

69.75 
69.65 

69.55 

69.45 

69.35 
69.24 

69.13 
69.02 
68.91 

68.80 
68.69 
68.57 
68.45 

68.33 


Equation  of 

Time,  to  be 

Added  to 

Apparent 

Time. 


m        8 

3  18.89 

3  47.26 

4  15.30 

443.00 

5  10.32 

5  37.23 

6  3.72 
6  29.75 

6  55.31 

7  20.35 

7  44.87 

8  8.83 

8  32.20 

8  54.96 
917.09 

9  38.56 

9  59.34 
10  19.41 


o  38.76 

0  57.36 

1  15.20 

I  32.28 

1  48.56 

2  4.06 

2  18.75 
2  32.63 

2  45.69 

2  57.93 

3  9.35 
3  19.96 

3  29.73 


13  38.69 


Diff. 

for 

z  Hour. 


.189 

.175 
.i6z 

.146 
.130 
.112 

.094 

.075 
•054 

.032 
.010 
0.986 

0.961 

0.935 
0.908 

0.880 
0.851 
0.821 

0.790 

0-759 
0.727 

0.695 
0.662 
0.629 

0.595 
0.561 

0.527 

0.493 

0.459 
0.425 

0.391 
0.357 


NoTH. — The  mean  time  of  semidiaxnetcr  passing  the  meridian  may  be  found  by  subtracting  0^.19  from  the  sidereal 
time. 
The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  south  dedinatlons  are  decreasing. 


II. 


JANUARY,  1915. 

AT  GREENWICH  MEAN  NOON. 


3 


Day  of 
the 


Fri. 
Sat. 
SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat. 

SUN. 

Mpn. 

Tues. 

Wed. 
Thur. 
Fri. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat. 
SUN. 

Mon. 
Tues. 
Wed. 

Thur. 
Fri. 
Sat. 
SUN. 

Mon. 


I 

2 

3 

4 

5 
6 

7 
8 


lo 
II 

12 

13 
14 
15 

i6 

17 
i8 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 

32 


THE  SUN'S 


Apparent  Right 
Ascensiati. 


Diff.lor 
I  Hour. 


m 


8  43  32.03 
8  47  56.96 
B  52  21.55 

8  56  45.80 

9  I  9-67 
9  5  33.13 

9  9  56.18 
9  14  18.76 
918  40.87 

9  23  2.47 
9  27  23.54 
9  31  44.05 

9  36  3.98 
9  40  23.30 

94441.98 

9  49    0,01 

9  53  17.34 
9  57  3398 


20  I  49.88 
20  6  5.05 
20  10  19.45 

20  14  33.08 
20  18  45.93 
20  22  57.98 

20  27  9.24 
20  31  19.68 
20  35  29.30 

20  39  38.11 
20  43  46.09 
20  47  53.26 
20  51  59,60 

20  56  5.12 


I 
11.043 
11.031 
11.017 

11.002 
10.986 
10.969 

10.951 
10.932 
10.911 

10.889 
10.866 
10.842 

10.818 
10.792 
10.765 

• 

10.737 
10.708 

10.678 

10.647 
10.616 
10.584 

10-552 
10.519 

10.485 

10.452 
10.418 
10.384 

10.350 
10.316 
10.281 
10.247 

10.213 


Apparent  Dcdi- 


ff 


S.  23  4  29.7 
22  59  40.4 
22  54  23.5 

22  48  39.3 
22  42  28.0 
22  35  49-6 

22  28  44.3 
22  21  12.5 
22  13  14.1 

22  4  49.6 

21  55  59.0 
21  46  42.8 

21  37  1.0 
21  26  54-1 
21  16  22.3 

21  5  26.0 
20  54  5.5 
20  42  21. 1 

20  30  13.1 
20  17  41.9 
20  4  48.0 

19  51  315 

19  37  52.9 
19  23  52.6 

19  9  30.9 
18  54  48.2 

18  39  44-9 

18  24  21.3 
18  8  37.9 

17  52  350 
17  36  130 

S.  17  19  32.2 


Diff.Sor 
zHoor. 


n 


+11.49 
12.63 

13.77 

+14.90 
16.02 

17-15 

+18.27 

19.38 

20.48 

+21.56 

22.64 

23-71 

+24.76 

25-81 
26.84 

+27.85 
28.85 
29.84 

+30.82 

31-78 

32.72 

+33-65 
34.56 
35-46 

+36.34 

37-21 
38.06 

+38.90 

39-72 
40.52 

41-31 
+42.08 


Bqtaationol 
Tixne,  to  be 
Subtracted 

from 
Mean  Time. 


m       8 

3  18.82 

3  47.18 

4  15.22 

4  42.91 

5  10.22 

5  37.13 

6  3.61 

6  29.64 
655.18 

7  20.23 

7  44-74 

8  8.69 

8  32.06 

8  54.82 

9  16.95 

9  38.42 

9  59-20 

10  19.27 


o  38.62 
o  57.22 

I  15.07 

I  32.14 
I  48.43 

2    3-93 

2  18.62 

2  32.51 
2  45.58 

2  57.83 

3  9-25 
3  19-86 

3  29-64 
3  38.61 


Diff.for 
z  Hour. 


.189 

•175 
.161 

.146 
.130 
.112 

.094 

•075 
.054 

.032 

.010 

0.986 


0.961 

0-935 
0.908 

0.880 
0.851 
0.821 

0.790 

0.759 
0.727 

0.695 
0.662 
0.629 

0.595 
0.561 

0.527 

0.493 

0.459 
0.425 

0.391 
0.357 


Note.— The  seniidiameter  for  mean  noon  may  be  assumed  the  same  as  that  for  apparent  noon. 
The  sign  +  prefixed  to  the  hourly  chance  of  declination  indicates  that  south  declinations 
are  decreasing. 


Sidereal  Time, 

or  Right  Asceik- 

sion  of  Mean 

Sun. 


n  m   B 

8  40  13.21 

8  44  9-77 
8  48  6.33 

8  52  2.89 

8  55  59-45 

8  59  56.01 

9  3  52.57 

9  7  49.13 
9  II  45.68 

9  15  42.24 
9  19  38.80 
9  23  35.36 

9  27  31.92 
9  31  28.48 
9  35  25.03 

9  39  21.59 
9  43  18.15 

9  47  14-71 

9  51  11-27 
9  55  7-82 
9  59  4.38 


20  3  0.94 
20  6  57.50 
20  10  54.06 

20  14  50.61 
20  18  47.17 
20  22  43.73 

20  26  40.28 
20  30  36.84 

20  34  33.40 
20  38  29.95 

20  42  26.51 


Diff.  for  z  Hour, 

+9^.8565. 
(Table  III.) 


JANUARY,  1915. 


m. 


AT  GREENWICH  MEAN  NOON. 


o  a 


I 

2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 
21 

22 

23 

24 

25 
26 

27 

28 
29 

30 
31 

32 


r 


I 

2 

3 

4 
5 

6 

7 
8 


10 
II 
12 

13 
14 
15 

16 

17 
18 

19 
20 

21 

22 

23 
24 

25 
26 

27 

28 

29 
30 

3^ 
32 


THE  SUN'S 


True  I^ongitude. 


// 


280 
281 
282 


o  32.9 

1  413 

2  49.8 


283  3  58.4 

284  5     7.1 

285  6  15.9 


286 
287 
288 


7  24.9 

8  33.9 

9  43- 1 


289  10  52.4 

290  12     1.7 

291  13  10.9 

292  14  20.0 

293  15  28.8 

294  16  37.3 

295  17  45-4 

296  18  52.8 

297  19  59-7 

298  21     5.7 

299  22  10.9 

300  23  15.2 

301  24  18.6 

302  25  20.9 

303  26  22.3 

304  27  22.6 

305  28  21.8 

306  29  20.0 

307  30  17.0 

308  31   13.0 

309  32     7.9 

310  33     1-7 
3"  33  54-5 


t  It 

0  23.8 

1  32.0 

2  40.3 

3  486 

4  57-2 

6  5.8 

7  14.6 

8  23.5 

9  32.5 

10  41.5 

11  50.6 

12  59.6 

14  8.6 

15  17.2 

16  25.5 

17  33-4 

18  40.7 

19  47-3 

20  53.2 

21  58.2 
23  2.3 


24 

25 
26 

27 
28 

29 


5.5 

7-7 
8.9 


91 
8.2 

6,0 


30     2.9 

30  58.7 

31  53-5 

32  47-1 

33  39-8 


Diff.  for 
X  Hour. 


II 


52.85 
52.85 
52.85 

53.86 
52.86 

52.87 

52.87 
52.88 
52.88 

52.89 
52.89 
52.88 

52.87 
52.86 

52.84 

52.82 
52.80 

52.77 

52.74 
52.70 
52.66 

52.62 
52.58 
52.54 

52.49 
52.44 
52.39 

52.35 
52.31 
52.27 
52.22 


152.18 


Latitude. 


II 


+  0.43 

0.33 
0.22 

+  0.09 

—  0.04 
0.17 

—  0.29 

0.39 
0.47 

-0.52 

0.54 
0.53 

—  0.48 
0.40 
0.29 

—  0.17 
-0.03 
+  0.10 

+  0.23 

0.35 
0.46 

+  0.54 
0.60 
0,63 

+  0.63 
0.61 

0.57 

+  0,50 
0.41 
0.30 
0.17 

4-0.03 


Locuithm  of  the 

Radius  Vector  of 

the  Earth. 


9.992  6547 
9.992  6526 
9992  6533 

9.992  6568 
9.992  6631 
9,992  6720 

9.992  6836 
9.992  6976 
9.992  7138 

9.992  7323 
9.992  7527 

9- 992  7750 

9.992  7990 
9.992  8247 
9.992  8520 

9.992  8807 
9.992  91 1 1 
9992  9430 

9.992  9767 

9.993  01 2 1 

9-993  0494 

9.993  0887 
9.993  1300 

9.993  1734 

9.993  2 1 91 
9.993  2670 

9-993  3174 

9-993  3702 
9-993  4255 
9-993  4833 
9.993  5438 

9.993  6068 


Diff.foi 
I  Hour. 


-  1-5 

-0-3 
+  0.9 

+  2.0 
3.2 
4.3 

+  5-3 
6.3 
7.2 

+  8.1 
8.9 

9.7 
+10.4 

II.O 

11.7 

+13.3 
13.0 
13.7 

+14.4 
I5-I 
15-9 

+16.8 

17.7 
18.6 

+19.5 
20.5 

21.5 

+22.5 
23.6 
24.6 

25-7 
'f26.8 


Meanl^meof 
Sidereal  Nooo. 


h     m        8 

5  18  54.39 
5  14  58.48 
5  II  2.57 

5  7  6.66 
5  3  10.74 
4  59  1483 

4  55  18.92 
4  51  23.01 
4  47  27.10 

• 

4  43  31.18 
4  39  35.27 
4  35  39.36 

4  31  43-44 

4  27  47.53 
4  23  51.62 

4  19  55-71 
4  15  59.80 
4  12  3.88 

4  8  7.97 
4  4  12.06 
4  o  16.15 

3  56  20.24 
3  52  24.32 
3  48  28.41 

3  44  32.50 

3  40  36.59 
3  36  40.68 

3  32  44-77 
3  28  48.86 

3  24  52.95 
3  20  57.04 

3  17  I-I2 


NoTB. — The  longitudes  in  the  column  I  are  referred  to  the  true  equinox  of  their  own  date,  while 
those  in  the  column  I*  are  referred  to  the  mean  equinox  of  the  beginning  of  the  Bessellan 
fictitious  year. 


Diff.  for  z  Hour, 

— 9^.8296. 

(Table  II.) 


IV. 


JANUARY,  1915. 

GREENWICH  MEAN  TIME. 


g 


I 

2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 
14 
15 

i6 

I? 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 

32 


SEMIDIAMETER. 


It 


5 
5 
5 

5 
5 
5 

5 
6 

6 

6 
6 
6 


5 
5 
5 

5 
5 
4 


8.4 
16.0 

23.8 

31.7 
39.6 

47.5 

55.2 
2.7 

9-5 

15.2 

19.3 
20.9 


6  19.6 
6  15.1 
6     7.4 


57.1 

450 
32.2 

19.8 
8.6 

59.4 


4  52.6 

4  48.7 
4  47-6 

4  49.4 

4  53-8 

5  0.3 

5  8.6 

5  17.9 

5  27.7 

5  37.2 


Midnight. 


f» 


5  12. 1 

5  19-9 

5  27.8 

5  35-7 

5  43-6 

5  51-4 

5  59-0 

6  6.2 
6  12.6 

6  17.5 

6  20.4 

6  20.7 

6  17.7 

6  11.6 

6  2.5 

5  51.2 

5  38.6 

5  25.9 

5  I4-0 

5  3-7 

4  55-7 

4  50.3 

4  47.8 

4  48.2 

4  51.3 

4  56.8 

5  4-3 

5  13.2 

5  22.8 

5  32.5 

5  41-7 


THE  MOON'S 


15  46.0  I  15  49.9 


HORIZONTAL  PARALLAX. 


Noom. 


tt 


55  27.96 

55  55.75 

56  24.52 

56  53.60 

57  22.66 

57  51.52 

58  19.89 

58  47.20 

59  12.27 

59  33-35 
59  48.12 

59  54.14 

59  49.32 
59  32.62 
59  440 

58  26,61 
57  42.38 
56  55.49 

56  9.80 
55  28.69 
54  54.85 

5430.17 
54  15.72 
54  11.88 

54  18.40 
54  3438 

54  58.47 

55  28.76 

56  3.04 

56  38.88 

57  13.85 
57  45.91 


Diff .  for 
X  Hour. 


// 


+I.126 

1. 183 
1.309 

+i.ai2 
1.208 

I-I95 
+1.166 

I.IOI 

0.976 

+0.764 

0.450 

+0.037 

—0.446 
0.944 
1-393 

-1.734 
1.926 

1.954 

—1.829 

1.578 
1.229 

—0.820 
-0.382 
+0.060 

+0.477 
0.846 

1. 148 

+1.360 

1.479 
1.490 

1. 410 
+1.250 


Midnight. 


It 


55  41.69 

56  10.06 

56  3905 

57  8.14 

57  37.13 

58  5.79 

58  33.74 

59  0.1 1 

59  23.44 

5941.68 

59  52.37 
59  53.18 

59  42.47 
59  ^9.86 

58  46.53 

58  507 
57  19.02 
56  32.27 

55  48.49 
55  10.72 
54  41.28 

54  21.63 
54  12.47 
54  13.89 

54  25.28 

54  45.52 

55  12.98 

55  45.54 

56  20.93 

56  56.61 

57  30.36 

58  0.31 


Diff .  for 
X  Hour. 


tt 
+i.i6o 
1.200 
1. 212 

+1.211 
1.203 
1. 183 

+1.140 
1.048 
0.882 

+0.620 

+0.355 
-0.199 

—0.696 
I.I79 
1.580 

-1.850 
1.961 
1. 910 

-1.718 

1.413 
1.030 

-0.603 
—0.160 
+0.273 

+0.668 
1.007 
Z.266 

+1.433 
1.498 
1. 461 

1-339 
+1.149 


UPPER  TRANSIT. 


Meridian  of 
Greenwich. 


h      m 

12  30.6 

13  22.7 

14  12.6 

15  0.3 

15  46.4 

16  32.0 

17  18.3 

18     6.8 

18  58.9 

19  55-4 

20  56.4 

22  0.4 

23  4.4 

6 

0  5.4 

1  1.5 

1  52.5 

2  39.0 


3 
4 
4 

5 
6 

6 


22.4 

3.9 
44.8 

26.3 

9.3 
54-7 


7  43.0 

8  340 

9  27.2 

10  21.0 

11  14.3 

12  5.8 

12  55-3 

13  43.0 


Diff.  for 
X  Hour. 


m 
2.21 

2.13 
2.03 

1.95 
1.90 

1.90 

1-97 
2.09 

2.26 

2.45 
2.62 

2.69 

2.62 

•  • 
2.45 

2.23 
2.02 
1.87 

1.76 
1.71 
1.71 

1-75 
1.84 

1-95 

2.07 
,2.18 
2.24 

2.24 
2.19 
2.10 
2.02 

X.95 


AGE. 


NoofL 


d 

15.4 
16.4 

17.4 

18.4 
19.4 
20.4 

21.4 
22.4 

23.4 

24.4 

25-4 
26.4 

27.4 
28.4 

29.4 

0.9 

1.9 
2.9 

3.9 

49 
59 

6.9 
7.9 
8.9 

9.9 
10.9 

11.9 

12.9 

13.9 
14.9 

15.9 
16.9 


6 


JANUARY,  1915. 


V. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 

Right  Ascension. 

Diff. 

for 

I  Min. 

Dcclin&tion. 

Di£F. 

for 

zMin. 

Hour. 

Right  Ascension. 

Diflf. 

for 

zMin. 

Dedinatioa. 

Diflf. 

for 

zMin. 

FRIDAY  z. 

SUNDAY  3. 

h    m       s 

s 

•        r          ft 

ft 

h    m       8 

s 

0      f       ft 

If 

O 

6  44     438 

a. 316a 

N.  26  5z  Z7.3 

4.257 

0 

8  32  24.98 

2.Z793 

N.  20  50    4.3 

Z0.S14 

z 

6  46  23.31 

a. 3 148 

36  46  57.4 

4.40a 

z 

8  34  3563 

2.Z757 

20  39  30.  z 

zo.6a4 

3 

6  48  43. z6 

a. 3 134 

36  43  38.9 

4 -547 

2 

8  36  46.06 

2.Z7ao 

30  28  49.4 

10.732 

3 

6  5z     0.92 

a.3ix8 

26  37  5Z.8 

4.691 

3 

8  38  56.27 

2.Z683 

30  z8    3.3 

10.84Z 

4 

6  53  19-58 

a. 3 10a 

26  ^3    6.0 

4.834 

4 

8  4Z     6.26 

2.1647 

20    7    8.5 

zo.949 

5 

6  55  38- 14 

a. 3084 

36  38  ZZ.7 

4.977 

5 

8  43  Z6.03 

a.z6zo 

Z9  56    8.4 

IX. 054 

6 

6  57  56.59 

a. 3067 

36  33    8.8 

5.Z30 

6 

8  45  25.58 

2.Z573 

19  45    2.0 

ZZ.ZS9 

7 

7    0  1494 

a. 3048 

26  Z7  57.3 

S.a6a 

7 

8  47  34.91 

2.Z538 

19  33  49-3 

zz.96a 

8 

7    2  33.Z7 

a  .3oa8 

26  Z3  37.3 

5.404 

8 

8  49  44.03 

a.Z5oa 

Z9  22  30.5 

XX. 365 

9 

7    4  5128 

a. 3008 

36    7    8.8 

5-545 

9 

8  51  52.93 

2.Z465 

19  II     5-5 

zx.467 

zo 

7    7    9.26 

a. 7986 

26    z  3Z.9 

5.686 

zo 

8  54    z.6z 

2.1428 

18  59  34-4 

XZ.568 

zz 

7    9  37. zz 

a. 3964 

25  55  46.5 

5.827 

zz 

8  56  Z0.07 

2.Z393 

18  47  57-3 

ZZ.668 

Z2 

7  II  4483 

a.a94a 

25  49  52.7 

S.966 

Z3 

8  58  Z8.32 

2.Z3S7 

z8  36  Z4.2 

ZZ.767 

13 

7  14    2.4Z 

a. 2918 

25  43  50-6 

6.105 

13 

9    0  26.35 

2.Z32a 

18  24  25.3 

XZ.864 

14 

7  z6  Z9.85 

2.a894 

25  37  40.Z 

6.244 

14 

9    2  34.  z8 

a.Z287 

z8  Z2  30.5 

XZ.96Z 

15 

7  18  37.Z4 

a.a869 

25  3Z  2Z.3 

6.38a 

15 

9    4  41.79 

a.ia5a 

z8    0  30.0 

xa.os6 

z6 

7  30  54.28 

2.2844 

25  24  54.2 

6.5ao 

z6 

9    6  49.20 

a.Z2Z7 

Z7  48  23.8 

za.xso 

17 

7  23  ZZ.27 

a.a8i8 

35  z8  Z8.9 

6.657 

17 

9    8  56.39 

a.zzSa 

Z7   36    Z2.0 

12. 243 

z8 

7  25  38. zo 

2.a79a 

25  II  35-4 

6.793 

z8 

9  II    3-38 

2.ZZ48 

17  23  54.6 

12.336 

19 

7  27  44.77 

a.a764 

25    4  43-7 

6.9a8 

19 

9  Z3  zo.z6 

a.zzz3 

17  II 31-7 

X  2.427 

30 

7  30    1-27 

a. 3736 

34  57  44.0 

7.063 

30 

9  15  16.74 

a.zoSo 

16  59    3-4 

X2.5Z7 

21 

7  33  Z7.60 

a.a7o8 

34  50  36.  z 

7.X98 

3Z 

9  17  23.12 

2.Z047 

z6  46  29.7 

za.6o6 

33 

7  34  3376 

a. 2678 

24  43  20.2 

7.33X 

22 

9  19  2930 

a.zoz3 

16  33  50.7 

12.694 

^3 

7  36  49-74 
SA 

a. 2648 

TURDi 

N.  24  35  56.4 
\Y  2. 

7.463 

23 

9  2Z  35.28 
MC 

a.098z 

)NDAY 

N.  z6  3Z     6.4 
4- 

za.78z 

0 

7  39    5-54 

a.a6i8 

N.  24  28  24.6 

7.596 

0 

9  33  4Z.07 

2.0949 

N.  16    8  Z7.0 

za.866 

z 

7   4Z   3L.Z6 

2.2588 

24  20  44.9 

7.727 

Z 

9  25  46.67 

2.09x7 

15  55  23.5 

12.95X 

3 

7  43  36.60 

a.25S« 

24   Z2    57.4 

7.857 

3 

9  27  52.07 

a. 0884 

z5  42  32.9 

X3.034 

3 

7  45  51-85 

2.9S3S 

24    5    2.0 

7.987 

3 

9  29  57-28 

2.0853 

Z5  29  Z8.4 

Z3.IZ6 

4 

7  48    6.90 

2.2493 

23  56  589 

8.ZZ7 

4 

9  32     2.3Z 

a.o8a3 

Z5  z6    9.0 

X3.X97 

5 

7  50  21.77 

a. 2462 

23  48  48.0 

8.a45 

5 

9  34    7-15 

a. 0792 

15    2  54.7 

13. 278 

6 

7  53  36.44 

a.a4a8 

23  40  29.5 

8.372 

6 

9  36  zz.8z 

a  .076a 

14  49  35.6 

13.357 

7 

7  54  50-91 

2.2395 

23  32     3-4 

8.498 

7 

9  38  Z6.29 

2.0733 

Z4  36  ZZ.9 

X3.434 

8 

7  57     5-i8 

2.2362 

23  23  29.7 

8.6a4 

8 

9  40  20.60 

a. 0703 

Z4  23    43.5 

X3.5" 

9 

7  59  19-25 

2.2328 

23  Z4  48.5 

8.749 

9 

9  42  24.73 

2.0674 

Z4    9  Z0.6 

X3.587 

zo 

8       Z    33. Z2 

2.2294 

23     5  59-8 

8.873 

zo 

9  44  28.69 

2.0647 

13  55  33-1 

X3.66a 

zz 

8    3  46.78 

2.2259 

22  57    3-7 

8.996 

zz 

9  46  32.49 

2.0619 

13  41  51-2 

X3.734 

Z2 

8    6  -  0.23 

a. 2224 

22  48    0.3 

9'tx8 

Z2 

9  48  36.12 

2.059a 

Z3  28     5.0 

X3.807 

13 

8    8  Z3.47 

a. 2189 

22  38  49.5 

9.240 

13 

9  SO  39-59 

2.0565 

13  14  14.4 

X3.877 

14 

8  zo  26.50 

2.2154 

22  29  3Z.5 

9.36Z 

14 

9  52  42.90 

2.0539 

13     0  Z9.7 

X3.947 

15 

8  Z2  39.32 

2.2ZI9 

22  20    6.2 

9.48X 

15 

9  54  46.06 

2.0514 

Z2    46   20.7 

Z4.0Z7 

z6 

8  Z4  SZ.93 

2.2083 

22  10  33.8 

9.598 

z6 

9  56  4907 

2.0489 

12    32    17-7 

Z4.084 

17 

8  Z7    4.32 

2.2048 

22     0  54.4 

9.716 

17 

9  58  51-93 

a. 0464 

Z2  z8  Z0.6 

Z4.ZS1 

z8 

8  Z9  Z6.50 

2.2012 

21  51     7.9 

9.833 

z8 

zo    0  54.64 

2.0441 

12    3  59-6 

Z4.aiy 

19 

8  2Z  28.46 

2.I97S 

2Z  4Z   Z4.4 

9-949 

19 

zo    2  57.22 

3.04x8 

zz  49  44-6 

14  28a 

20 

8  23  40.20 

2.1939 

2Z  3Z   Z4.0 

10.064 

30 

10    4  5965 

2.0394 

II  35  25.8 

X4.344 

2Z 

8  25  5Z.73 

2.X903 

2Z    2Z      6.7 

10.Z78 

2Z 

zo     7     Z.95 

2.0373 

II  2Z     3.3 

Z4.406 

32 

8  28    3.03 

a.x866 

2Z    10    52.6 

ZO.29Z 

22 

zo    9    4.12 

2.035Z 

II     6  37.Z 

X4.467 

23 

8  30  Z4.Z2 

a.  1829 

21      0  31.8 

10.402 

23 

10  iz     6.16 

2.0330 

zo  52     7.2 

X4.5»7 

24 

8  32  24.98 

2.Z793 

N.  20  50    4.3 

10.514 

24 

zo  13     8.08 

2.03x0 

N.  zo  37  33.8 

X4.586 

VI. 


JANUARY,  1915. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

Diff. 

Diff. 

Hour. 

RU^t  Ascetision. 

for 

Dedination. 

for 

Hour. 

Ri^  Aaoenikni. 

for 

Dediaaaon. 

for 

sMin. 

xMin. 

xMiau 

iMin. 

TI 

JESDA 

Ys- 

THURSDAY  7. 

h    m       8 

s 

•         t          tt 

/f 

h 

m      8 

s 

m        f         rt 

tt 

O 

lo  13     8.08 

a. 03 to 

N.  10  37  33.8 

14.586 

0 

II 

49  41.10 

a.oaaS 

S.    I  48  23.7 

X6.Q44 

I 

10  15     9.88 

a .oa9> 

10  33  56.9 

14.643 

I 

II 

51  43.53 

a.oa47 

a    4  36.4 

16.045 

a 

10  17  11.57 

a. 0*7* 

10    8  16.6 

X4.700 

2 

II 

53  44.06 

3.0367 

3  30  39.1 

16.044 

3 

10  19  13.14 

a.oas3 

9  53  32.9 

X4.75S 

3 

II 

55  45.72 

3.0987 

2  36  31.7 

16.043 

4 

10  21  14.61 

a. 0837 

9  38  46.0 

14.809 

4 

II 

57  47.50 

3.0308 

2  53  34.3 

X6.040 

5 

10  2S    15.98 

a. 09 19 

9  23  55-8 

X4.86a 

5 

II 

59  49.42 

3.033X 

3    836.5 

X6.036 

6 

10  25    17.24 

a. 0903 

9    9    2.5 

14.914 

6 

13 

I  51.47 

a. 0354 

3  24  38.5 

X6.030 

7 

10  37    18.41 

a.oiM 

8  54    6.1 

14.965 

7 

13 

3  53.67 

a. 0379 

3  40  40.1 

x6.oa3 

8 

10  39    19.49 

a. 0x73 

8  39    6.7 

15.015 

8 

13 

5  56.0a 

3.0404 

3  56  41.3 

x6.ox6 

9 

10  31    30.48 

•  .0159 

8  34    4.3 

15.064 

9 

13 

7  58.52 

9.0430 

4   13   43.0 

X6.007 

lO 

10  33    21.40 

3.0x46 

8    8  59:0 

X5.xxa 

10 

13 

10    I. 18 

3.0458 

4  38  43.1 

15.996 

II 

10  35   33.23 

•  .0x33 

7  53  50.9 

X5.XS8 

II 

13 

13      4.01 

3.0485 

4  44  41.5 

15.983 

13 

10  37    33.99 

a.oxax 

7  38  40.1 

xs.aoa 

13 

13 

14      700 

3.05x3 

5     0  40.1 

15.970 

13 

10  39  33.68 

a. ox to 

7  33  36.6 

15.346 

13 

13 

16   10.17 

3.0544 

5  16  37.9 

15.955 

14 

10  41    34.31 

••0099 

7    8  10.6 

X5.388 

14 

13 

18   13.53 

3.0S75 

5  32  34.7 

15.939 

15 

10  43  24.87 

a. 0089 

6  53  53.0 

15.331 
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16 

3 

25   36.36 

3.095X 

24    8    3.6 

7  463 

17 

I  51  58.03 

Z.90ZO 

16  35    9.7 

XX. 5x8 

17 

3 

37    43.10 

3.0998 

34  15  38.3 

7.357 

z8 

I  53  52.19 

X.9043 

16  46  38.8 

11.450 

18 

3 

39  48.23 

3.1045 

34  33  46.5 

7.95a 

19 

I  55  46.55 

X.9076 

16  58    3.7 

ZX.380 

19 

3  31  54.64 

a.i09Z 

34  29  58.4 

7.144 

30 

1  57  41.10 

X.9X09 

17    9  24.4 

XX. 3x0 

30 

3  34    1.32 

3.1X37 

24  37    3.8 

7.036 

3Z 

1  59  35.86 

X.9X43 

17    30  40.9 

ZX.340 

31 

3 

36      8.28 

a.  1x83 

24  44    2.7 

6.937 

33 

3     z  30.81 

X.9X77 

17   31    53.2 

XZ.I68 

33 

3 

38    15.52 

a.Z330 

24  SO  55.1 

6.6x7 

23 

*    3  25.98 

z  .9*13 

17  43     1.1 

XX.096 

23 

3 

40  33.04 

3.1376 

24  57  40.8 

6.707 

94 

3     5  31.36 

Z  .9948 

N.  17  54    4.7 

XX.033 

24 

3 

42    30.83 

a.  1333 

N.  35    4  19.9 

6.595 

12 


JANUARY,  1915. 


XI. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

L 

Diff. 

Diff. 

Hour. 

Right  AsccnsicML 

for 
xMin. 

Dcdinatioo. 

for 
xMin. 

Hour. 

Right  Aflcension. 

for 
1  Min. 

Dedination. 

for 
xMin. 

M( 

0NDA1 

^'S- 

WEDNESDAY  27. 

h    xn       8 

s 

•      t       It 

// 

h    m       s 

s 

e         /          ^/ 

tf 

O 

3  42  30.83 

7.1322 

N.  25    4  19.9 

6. 595 

0 

5  29  33-IO 

a  3073 

N.  27  57  43-5 

0.367 

I 

3  44  38.90 

2.1368 

25  10  52.2 

6.482 

I 

5  31  51.60 

a. 3093 

27  58    1.2 

0.23a 

2 

3  46  4725 

a.  14x4 

25  17  17.8 

6.370 

2 

5  34  10.21 

3.31x3 

27  58  10.2 

+0.078 

3 

3  48  55-87 

a.X459 

25  23  36.6 

6.356 

3 

5  36  28.94 

3.3x30 

27  58  10.6 

—0.067 

4 

3  51     4.76 

a.xsos 

25  29  48.5 

6.14X 

4 

5  38  47-77 

3.3x48 

27  58    2.2 

o.axa 

5 

3  53  ^3-93 

a.xssx 

25  35  53.5 

6.oa5 

5 

5  41    6.71 

a. 3 165 

27  57  45-1 

0,358 

6 

3  55  2337 

3.XS9S 

25  41  51-5 

5.908 

6 

5  43  25.75 

3.3x81 

27  57  19-2 

0.504 

7 

3  57  33-07 

a.x640 

25  47  42.5 

5-792 

7 

S  45  44.88 

3.3196 

27  56  44.6 

0.650 

8 

3  59  43-05 

a.x685 

25  53  26.5 

5.673 

8 

5  48    4.10 

3.33x0 

27  56    1.2 

0.797 

9 

4    I  53-29 

a.i7a9 

25  59    3-3 

5.555 

9 

5  50  23.40 

3.3333 

27  55    9.0 

0.944 

lO 

4    4    3-8o 

a.«773 

26    4  33.1 

5.436 

10 

5  52  42.78 

a. 3235 

27  54    7-9 

z.09a 

II 

4    6  14.57 

a.x8x7 

26    9  55.6 

5.3x4 

II 

5  55    2.22 

3.3346 

27  52  58.0 

1.338 

12 

4    8  25.60 

a.x86z 

26  15  10.8 

5.X93 

12 

5  57  21.73 

3.3357 

27  51  39.3 

1.386 

13 

4  10  36.90 

a. 1904 

26  20  18.8 

5.072 

13 

S  59  41.30 

3.3366 

27  50  II. 7 

x-534 

14 

4  12  48.45 

a. 1947 

26  25  19.4 

4.948 

14 

6    2    0.92 

3.3374 

27  48  35.2 

x.68a 

IS 

4  15    0^6 

3.1989 

26  30  12.6 

4.835 

15 

6    4  20.59 

3.3383 

27  46  49.9 

x.8a9 

i6 

4  17  12.32 

a.aojz 

26  34  58.4 

4.701 

16 

6    6  40.30 

3.3389 

27  44  55.7 

1-977 

17 

4  19  24.63 

a.ao73 

26  39  36.7 

4.576 

17 

6    9    0.06 

a. 3*95 

27  42  52.6 

a.Z36 

i8 

4  ai  37.19 

a.9XX4 

26  44    7-5 

4.450 

18 

6  II  19.84 

a. 3398 

27  40  40.6 

9.374 

19 

4  23  50.00 

a. 2X55 

26  48  30.7 

4.33a 

19 

6  13  39.64 

a. 3303 

27  38  19.7 

9.4as 

20 

4  26    3.05 

a.ai95 

26  52  46.2 

4.X9S 

20 

6  15  59-47 

3.3306 

27  35  50.0 

a.570 

21 

4  28  16.34 

a.aa34 

26  56  54.1 

4.067 

21 

6  18  19.31 

a. 3308 

27  33  "-3 

a. 719 

22 

4  30  29.86 

a.aa73 

27    0  54.3 

3.938 

22 

6  20  39.17 

2.3309 

27  30  23.7 

3.867 

23 

4  32  43.62 
Tl 

2.3313 

JESDA 

N.  27    4  46.7 
V  26. 

3-809 

23 

6  22  59.02 
THI 

,   a. 3308 

URSDi^ 

N.  27  27  27.2 
lY  28. 

3.016 

O 

4  34  57-61 

a. 2351 

N.  27    8  31.4 

3.679 

0 

6  25  18.87 

3.3308 

N.  27  24  21.8 

3.X64 

I 

4  37  "-83 

3.3388 

27  12    8.2 

3.547 

I 

6  27  38.71 

3.3306 

27  21     7.5 

3.31* 

2 

4  39  26.27 

3.3436 

27  15  37.1 

3«4i6 

2 

6  29  58.54 

a. 3303 

27  17  44.3 

3.460 

3 

4  41  40.94 

3 .9463 

27  18  58.1 

3.384 

3 

6  32  18.35 

a. 3300 

27  14  12.3 

3.607 

4 

4  43  55-83 

3.3499 

27  22  11.2 

3.X5I 

4 

6  34  38.14 

3.3396 

27  10  31.4 

3.756 

5 

4  46  10.93 

a. 3534 

27  25  16.2 

3.017 

5 

6  36  57.90 

9.3390 

27    6  41.6 

3.904 

6 

4  48  26.24 

a. 3568 

37  28  13.2 

9.88a 

6 

6  39  17.62 

9.3a«3 

27    2  42.9 

4.05a 

7 

4  50  41.75 

3. 3603 

27  31    2.1 

a.  747 

7 

6  41  37.30 

9.3376 

26  58  35.4 

4.X99 

8 

4  52  57-48 

3.3638 

37  33  42.9 

3.6X3 

8 

6  43  56.93 

9.3368 

26  54  19.0 

4.347 

9 

4  55  13-40 

a.a669 

27  36  15.6 

a  .477 

9 

6  46  16.52 

a. 3359 

26  49  53-8 

4*493 

lO 

4  57  29.51 

9.3701 

27  38  40.1 

a. 339 

10 

6  48  36.04 

9.3949 

26  45  19.8 

4.640 

II 

4  59  45.81 

••a733 

27  40  56.3 

3  .901 

II 

6  50  55.51 

9.3939 

26  40  37.0 

4.787 

12 

5    2    2.30 

3.3764 

27  43    4.2 

3.063 

12 

6  53  14.91 

9.3938 

26  35  45.4 

4.935 

13 

5    4  18.98 

3.3794 

27  45    3.9 

Z.935 

13 

6  55  34-24 

9.39x5 

26  30  45.0 

5.079 

14 

5    635.83 

3.3833 

27  46  55-2 

X.786 

14 

6  57  53.49 

9.3ao9 

26  25  35.9 

5.994 

15 

5    8  52.85 

3.385a 

27  48  38.2 

X.646 

IS 

7    0  12.66 

9.3x88 

26  20  18. 1 

5.369 

16 

5  II  10.05 

a.aSSo 

27  50  12.7 

X.506 

16 

7    2  31.74 

9*.3X73 

26  14  51.6 

5.5x4 

17 

5  13  27.41 

8.3907 

27  SI  38.9 

Z.366 

17 

7    4  50.74 

9.3158 

26    9  16.4 

5.659 

18 

5  15  44.93 

a.3933 

27  52  56.6 

x.a34 

18 

7    7    9.64 

8.3x41 

26    3  32.5 

5.803 

»9 

5  18    2.60 

3.3958 

27  54    5.8 

X.089 

19 

7    9  28.43 

9.3x94 

25  57  40.0 

5.947 

20 

5  20  20.42 

9.398a 

27  55    6.5 

0.94X 

20 

7  "  47-13 

9.3x07 

25  51  38.9 

6.090 

21 

5  22  38.38 

a. 3006 

27  55  58.6 

0.797 

21 

7  14    5.7« 

9.3088 

25  45  292 

6.939 

22 

5  24  56.49 

3.3039 

27  56  42.2 

0.655 

22 

7  16  24.19 

a.3069 

25  39  II.O 

6.375 

23 

5  27  14.73 

3.3051 

27  57  17.2 

0.5x1 

23 

7  18  42.55 

9.3049 

25  32  44.2 

6.5x7 

34 

5  29  33.10 

3.3073 

N.27  57  43-5 

0.367 

24 

7  21    0.78 

3 .3038 

N.  25  26    9.0 

6.657 

XII 


JANUARY,  1915. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Boor. 


Rif^it  AsoensioiL. 


DiflF. 
for 


DecUnatiofi. 


Diff. 

for    iHour. 
itim. 


O 

z 
a 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 
14 

15 
16 

17 
18 

19 
20 

21 

22 
23 


h    m 
21 

23 

25 
27 

30 
32 
34 
37 
39 
41 

43 
46 
48 
50 
S3 
55 
57 

59 
8    2 

8  4 
8  6 
8  8 
8  zi 

813 


0 

815 

z 

817 

2 

8  20 

3 

8  22 

4 

8  24 

5 

8  26 

6 

8  28 

7 

831 

8 

833 

9 

83s 

10 

837 

II 

839 

la 

842 

13 

8  44 

14 

8  46 

15 

8  48 

16 

8  50 

17 

853 

18 

855 

19 

857 

20 

8  59 

21 

9     I 

22 

9    3 

23 

9    6 

24 

9    8 

FRIDAY  29. 

e 

N.2S 

25 

25 

25 

24 

24 

24 

24 

24 

24 

24 

24 

23 

23 

23 

^3 

23 

23 

23 
22 

22 

22 

22 

N.22 

SATURDAY  30. 

N. 


8 

8 

0.78 

a  .3098 

18.89 

a. 3008 

36.87 

a. 3986 

54.72 

a.  3963 

12.43 

a.a940 

30.00 

a.a9z6 

47.42 

3.3893 

4.70 

a. 3868 

21.83 

a. 3843 

38.80 

3.38x5 

55.61 

8.3789 

12.27 

3.3763 

28.76 

a. 3735 

45.09 

a.  3707 

1.24 

a. 3678 

17.22 

a.a649 

33.03 

a.36ao 

48.66 

a. 3590 

4.II 

3.3561 

1939 

3.3531 

34.48 

a. 8499 

4938 

a. 3468 

4.10 

a.  3438 

18.63 

a.  3406 

tf 


26    9.0 

19  25.3 

12   33.2 

5  32.7 
58  23.8 
51    6.6 

43  41. 1 
36  7.4 
28  25.5 

20  35.4 

12  37.2 

4  30.9 
56  16.S 

47  54.1 
39  23.8 
30  45-6 

21  59.5 

13  5-6 
4    3-9 

54  54.5 

45  37-5 
36  12.8 

26  40.6 

17    0.9 


32.97 

8.3374 

47.12 

8.334a 

1.07 

3.3309 

14.83 

3.3377 

28.39 

8.1344 

41.76 

a.aaxa 

54.93 

a.ai79 

7.91 

3.3x46 

20.68 

3.3XX3 

3325 

3.3078 

45.62 

a. 3046 

5780 

a.  30x3 

9-77 

a.X978 

21.54 

8.1945 

33-^^ 

a.x9xz 

44.47 

3.1878 

55.64 

8.1845 

6.61 

a.xSxx 

17.37 

8.1778 

27.94 

8.1745 

38.31 

3.17x3 

48.48 

3.1678 

58.45 

3.1645 

8.22 

3.16x3 

17.80 

8.1580 

tr 


6.657 
6.798 

6.938 
7.078 
7-817 
7  356 

7.493 
7.630 

7.767 
7.90a 
8.037 
8.Z73 
8.307 
8.439 
8.571 
8.703 

8.833 
8.963 
9.093 
9.330 
9.347 
9 '474 
9-599 
9.734 


N. 


22     7  13.7 

9.848 

21  57  19. 1 

9-971 

21  47  17.2 

10.09a 

21  37    8.0 

Z0.3X3 

21   26   51.6 

X0.333 

21    16  28.0 

10.45a 

21     5  57-3 

10.571 

20  55  19.5 

X0.688 

20  44  34.7 

Z0.804 

20  33  43  0 

X0.9X9 

20  22  44.4 

XX. 033 

20  II  39.0 

ZX.X46 

20    0  26.9 

11.358 

19  49    8.0 

11.369 

19  37  42.6 

XI. 478 

19  26  10.6 

11.587 

19  14  32.1 

XX. 696 

19    2  47.1 

XX. 803 

18  50  55-8 

XX. 907 

18  38  58.2 

xa.oxa 

18  26  54.3 

xa.xz6 

18  14  44.3 

13.3X8 

18    2  28.1 

X3.330 

17  50    5-9 

18. 419 

17  37  37.8 

xa.5X7 

RJcht  Ajoensioii. 


Diff. 

for 

zMin. 


Dedioation. 


Diff. 

for 

xMin. 


O 

I 
2 

3 

4 

5 
6 

7 
8 

9 

10 

II 
12 

13 
14 

15 
16 

17 
18 

19 
20 

21 

22 

23 


SUNDAY  31. 


h 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 


m 
8 

10 

12 

U 
16 

19 
21 

23 
25 
27 
29 
31 
33 
36 
38 
40 
42 

44 
46 

48 
50 

52 
55 
57 


s 

8 

17.80 

a.X58o 

N.  z 

27.18 

8.1548 

36.37 

a.1515 

4536 

8.1483 

54.17 

8.1458 

2.78 

.8.1430 

II.2I 

a.  1389 

19.45 

a.X358 

27.50 

a.X338 

3538 

a.xa98 

43.07 

a.xa67 

50.58 

8.1837 

57-91 

a.xaoS 

507 

a. 1179 

12.06 

8.1x50 

z 

18.87 

3.XX33 

25-52 

3.XO94 

32.00 

3.X066 

38.31 

a.xo39 

44.47 

8.XOX3 

50.47 

3.0987 

56.31 

3.0961 

2.00 

a. 0936 

7-54 

a.09zz 

N.I 

// 


37  37-8 

25  3.8 
12  24.0 

59  38.4 

46  47.1 
33  50.2 
20  47.8 

7  39.9 
54  26.6 
41    8.0 

27  44.1 
14  15.0 

o  40.8 

47  1-6 

33  17.4 
19  28.3 

5  34.4 
51  35.8 
37  32.5 
33  24.6 

9  12.2 

54  55.4 
40  34.2 

26  8.7 


MONDAY,  FEBRUARY  i. 


9  59  12.93 


a. 0887  IN.  12    II   39.0 


PHASES  OF  THE  MOON. 


18. 517 

18.6x5 

18.718 
Xa.807 

xa.9oa 

13.994 
13.086 

13.177 
X3.866 

13.354 
13-448 
13-587 
X3 .6x8 

13-695 
13-777 
13.858 

13.937 
14.0x6 

14.093 
14.169 
14-843 
14.317 
14-389 
14.460 


14.599 


d     h       m 
O    Full  Moon       ....    Jan.      i    o  20.5 

(^  Last  Quarter        89  12.6 

%  New  Moon ^5    2  41.9 

3)  First  Quarter 22  17  32.3 

O  Full  Moon 30  16  41.3 

d      h 
^     Perigee Jan.     12    2.1 

(t     Apogee 23  20.7 
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FEBRUARY,  1915. 

AT  GREENWICH  APPARENT  NOON. 


Day  of 

the 
Week. 


Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Fri. 

Sat. 

SUN, 

Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat. 
SUN, 

Men. 
Tues. 
Wed. 

Thur. 
Fri. 
Sat. 
SUN. 

Mon. 


o  a 


I 
2 

3 

4 

5 
6 

7 
8 

9 

ID 
II 
12 

13 

14 
15 

i6 

17 
i8 

19 

20 

21 

22 

23 
24 

25 
26 
27 
28 

29 


THE  SUN'S 


Apparent  Right 
Ascension. 


h  m 
2056 


8 
7.44 


2 

2 

2 
2 
2 

2 
2 
2 

2 
2 

2 

2 
2 
2 

2 
2 
22 


o  12.17 
4  16.08 

8  19.19 

12  21.49 
16  22.99 

20  23.71 
24  23.64 
28  22.78 

32  21.14 
36  18.74 
40  15.56 

4411.63 
48  6.94 

52   1.50 

55  55.31 

59  48.39 

3  40.74 


22  732.38 
22  II  23.33 
22  15  13.58 

22  19  3.16 
22  22  52.08 
22  26  40.36 

22  30  28.01 
22  34  15.06 
22  38  1.52 
22  41  47.40 

22  45  32.75 


Diff.  for 
I  Hour. 


8 
10.214 

10.180 

10.146 

IO.II3 
10.079 
10.046 

10.013 
9.981 
9.948 

9.916 

9.884 
9.852 

9.820 
9.789 

9-758 

9.727 
9.697 
9.667 

9-637 
9.608 

9.580 

9.55a 
9525 

9-499 

9-473 
9.448 

9.424 

9.401 

9-379 


Apparent  Decli- 
nation. 


s. 


tr 


7  19  22.7 

7  2  23.3 
645    5-9 

6  27  31.0 
6  9  38.8 
5  51  29.9 

5  33  4.5 
5  14  23.1 
4  55  26.1 

4  36  14.0 
4  16  47.1 

3  57    5-9 

3  37  10.9 
3  17  2.4 
2  56  41.0 

2  36  7.1 
2  15  21. 1 

I  54  23.5 

I  33  14.6 
I  II  55.0 
o  50  25.0 

o  28  45.1 
o    655.7 

9  44  57.1 

9  22  49.8 

9    034.2 

8  38  10.7 

8  15  39.5 


S.  7  53    1.2 


Difr.  for 
z  Hour. 


ft 


+42.09 
42.85 

43.59 

+44.31 
45.0a 

45-72 

+46.40 

47-05 
47.69 

+48.31 
48.91 

49.50 

+50.07 
50.62 

51.15 

+51.66 
52.16 
52.64 

+53.10 
53-54 
53.0 

+54.36 
54.75 
55-" 

+55-48 
55-82 

56.14 
56.45 

+56.74 


Semidiam- 
eter. 


6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 


6 
6 
6 

6 
6 
6 
6 


0/ 


5-76 
5.61 
5.46 

5.30 
5-14 

4-97 

4.80 
4.62 

4.44 

4.26 
4.07 
3.88 

3.69 
3.50 

3.31 

3.12 
2.92 
2.71 

2.50 
2.29 
2.08 

1.87 
1.66 
1.44 

1.21 
0.99 
0.76 

0.53 


Sidereal 
Time  of 
Semidi- 
ameter 
Passing 

Me- 
ridian. 


6  10.29 


68*33 
68.22 

68.10 

67.99 
67.87 

67.75 

67.64 
67.52 
67.41 

67.30 

67.19 
67.08 

66.97 
66.86 
66.76 

66.65 

66.55 
66.45 

66.35 
66.25 

66.15 

66.06 

65.97 
65.88 

65.79 
65.71 
65.63 

65.55 
65.47 


Equation  of 

Time,  to  be 

Added  to 

Apparent 

lime. 


m 


s 


3  38.69 

3  46.84 
354.18 

4  0.71 
4  6.44 
411.37 

415.52 
4  18.88 
421.46 

4  23.26 
4  24.30 
4  24.57 

4  24.08 
4  22.84 
4  20.84 

4  18.11 
4  14.64 
4  10.46 

4  5.55 
3  59.96 
3  53.67 

3  46.72 
3  39.10 
3  30.85 

321.98 
3  12.49 
3  2.42 
2  51.79 


12  40.60 


Diff. 

for 

X  Hour. 


s 

0357 

0-323 
0.289 

0.256 
0.223 
O.Z90 

0.157 
0.124 

0.092 

0.060 
0.028 
0.004 

0.036 
0.067 
0.09S 

0.129 

0.159 
0.189 

0.2  zS 
0.247 
0.275 

0.303 
0.330 
0.356 

0.382 
0.407 
0.431 
0.454 

0.476 


NoTB. — The  mean  time  of  scmidiameter  passing  the  meridian  may  be  found  by  subtracting  0^.19  from  the  sidereal 
time. 
The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  decreaaine. 


II 


FEBRUARY,  1915. 


15 


AT  GREENWICH  MEAN  NOON. 


Day  of 

the 
Week. 


Mon. 
Tues. 
Wed. 

Thur. 
I    Fri. 

Sat. 

i 

'    SUN 

!    Mon. 

Tues. 

Wed. 
Thur. 
Fri. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat. 
SUN. 

Mon. 
Tues. 
Wed. 

Thur. 
Fri. 
Sat. 
SUN, 

Mon. 


•si 
5=* 


I 

2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

20 
21 

22 

23 
24 

25 
26 

27 
28 

29 


THE  SUN'S 


Apparent  Right 
Aaofnsiou. 


h  m    s 

20  56   5.12 

21  O  9.83 

21  4  13.73 
21  8  16.83 

21  12  19.12 
21  16  20.62 

21  20  21.33 
21  24  21.25 
21  28  20.40 

21  32  18.76 
21  36  16.36 
21  40  13.20 

21  44   9.27 

21  48  4.59 
21  51  59.16 

21  55  52.99 

21  59  46.09 

22  3  38.46 

22  7  30.12 
22  II  21.08 
22  15  H.36 

22  19  0.96 
22  22  49.91 
22  26  38.22 

22  30  25.90 
22  34  12.98 

22  37  59.47 

22  41  45.39 
22  45  30.76 


Diff.for 
z  Hour. 


s 
10.213 

10.179 

10.146 

10. 112 
10.079 
10.046 

10.013 
9.981 
9.948 

9.916 
9.884 
9.852 

9.821 
9.789 
9.758 

9.728 
9.697 
9.667 

9638 
9.609 

9.581 

9-553 
9.526 

9-500 

9-474 
9.449 

9-425 
9.402 

9.380 


Apparent  Dedi- 
nfttion. 


It 


S. 


7  19  32.2 
7  2  33.1 
6  45  16.0 

6  27  41.3 
6    9  49.4 

5  51  40-7 

5  33  15.5 
5  14  34.3 
4  55  37-5 

4  36  25.6 
4  16  58.8 
3  57  17.8 

3  37  22.9 
3  17  14.5 
2  56  53.2 

2  36  19.4 

2  15  33.5 
I  54  35.9 

I  33  27.1 
I  12    7.5 


o  28  57.6 
o    7    8.1 

9  45    9-5 

9  23    2.2 

9    046.5 
8  38  22.9 

8  15  51.6 


S.    7  53  13.2 


Diff.  for 
I  Hour. 


ff 


+42.08 
42.84 

4358 

+44.30 
45.01 

45-70 

+46.38 
47.04 
47-68 

+48.30 
48.91 

49-50 

+50.07 
50.62 

51-15 

+51.66 
52.16 
52.63 

+53-09 
53-54 


O  50  37.5       53  96 


+5436 
54.75 
55-" 

+55-48 
5582 
56.14 

5645 
+56.74 


Equation  of 
Tune,  to  be 
SubUacted 

from 
Mean  Time. 


m   s 
13  38.61 
13  46.76 

13  54-11 

14  0-65 
14  6.38 
14  11.32 

14  15.48 
14  18.85 
14  21.44 

14  23.25 
14  24,29 

14  24.57 

14  24.09 
14  22.85 
14  20.87 

14  18.14 
14  14.68 
14  10.50 

14  5.61 
14  0.02 

13  53.74 

13  46.79 

1339.18 
13  30.93 

13  22.06 
13  12.58 
13  2.52 
12  51.88 


Diff.for 
X  Hour. 


8 

0.357 
0.323 

0.289 

0.256 
0.223 
0.190 

0.157 
0.124 
0.092 

0.060 
0.028 
0.004 

0.036 
0.067 
0.098 

0.129 
0.159 
0.189 

0.218 
0.247 
0.275 

0.303 
0.330 
0.356 

0.382 
0.407 

0.431 
0.454 


12  40.70     0.476 


Sidereal  Time, 

or  Risht  Ascei^ 

sion  of  Mean 

Sun. 


h  m    s 
20  42  26.51 

20  46  23.07 

20  50  19.62 

20  54  16.18 

20  58  12.74 

21  2   9.29 

21  6  5.85 

21  10  2.40 
21  13  58.96 

21  17  55.52 
21  21  52.07 
21  25  48.63 

21  29  45.18 

21  33  41-74 
21  37  38.29 

21  41  34.85 

21  45  31.40 
21  49  27.96 

21  53  24.51 

21  57  21.07 

22  I  17.62 

22  5  14.18 
22  9  10.73 
22  13  7.29 

22  17  3.84 
22  21  0.40 
22  24  56.95 
22  28  53.50 

22  32  50.06 


NoTB. — ^The  semidiameter  for  mean  noon  may  be  assumed  the  same  as  that  for  apparent  noon. 
The  sign  +  prefixed  to  the  hourly  diance  ol  declination  indicates  that  south  declinations 
are  decreasing. 


Di£F.  for  z  Hoar. 

+9».856s. 

(Table  III.) 
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FEBRUARY,  1915. 


m. 


AT  GREENWICH  MEAN  NOON. 


V 

•8^ 


I 

2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 

15 

i6 

17 
i8 

20 
21 

22 

23 
24 

25 
26 

27 
28 

29 


I. 

•38 


32 

33 
34 

35 
36 

37 

38 

39 
40 

41 
42 

43 

44 

45 
46 

47 
48 

49 

50 

51 
52 

53 
54 
55 

56 
57 
58 
59 

60 


THE  SUN'S 


Trae  Lonsitude. 


ft 


311  33  54-5 

312  34  46.4 

313  35  37.3 

314  36  27.3 

315  37  16.3 

316  38     4.5 

317  38  51.8 

318  39  38.1 

319  40  23.4 

320  41     7.7 

321  41  50.9 

322  42  32.9 

323  43  13-6 

324  43  52.9 

325  44  30.8 

326  45     7.1 

327  45  41.8 

328  46  14.7 

329  46  45.9 

330  47  15.3 

331  47  42.8 

332  48     8.4 

333  48  32.1 

334  48  53.9 

335  49  13.8 

336  49  31-7 

337  49  47.7 

338  50     1.8 

339  50  14-0 


tt 


33  39-8 

34  31-5 

35  22.3 

36  12. 1 

37  1.0 

37  490 

38  36.2 

39  22.3 

40  7.5 

40  51-6 

41  34.7 

42  16.5 

42  57- 1 

43  36.3 

44  14.0 

44  50.2 

45  24.7 

45  57-5 

46  28.6 

46  57.8 

47  25.2 

47  50.7 

48  14.3 
48  36.0 

48  55.7 

49  13.5 
49  29.4 
49  434 

49  55.5 


Diff .  for 
z  Hour. 


tt 


52.18 

52.14 
52.10 

52.06 
52.03 

51-99 

51-95 
51-91 
51-87 

51-82 

51-77 

51-72 

51.66 
51.60 

51-54 

51.48 

51-41 
51-34 

51.26 

51-19 
51.11 

51-03 

50-95 
50.87 

50.79 
50.72 
50.64 

50.56 


150.48 


Latitude. 


ff 


+  0.03 

—  0.09 
0.22 

-0.33 
0.42 
0.49 

-0.52 
0.51 
0.48 

—  0.41 
0.31 
0.20 

—  0.07 
+  0.08 

0.21 

+  0.34 

0.45 
0.55 

+  0.63 
0.67 
0.69 

+  0.67 
0.63 
0.56 

+  0.47 
0.36 
0.23 

+  0.10 

-0.03 


Logarithm  of  the 

Radius  Vector  of 

the  Earth. 


9.993  6068 
9.993  6723 

9-993  7403 

9.993  8107 
9.993  8834 
9.993  9581 

9.9940348 
9.994 1 1 32 

9.994 1933 
.9.994  2747 

9.994  3575 
9.9944414 

9.994  5264 
9.9946125 

9.994  6995 

9.994  7876 

9.994  8766 

9.9949668 

9.995  0582 
9.995  1507 
9.995  2446 

9.995  3398 
9-995  4363 
9.995  5344 

9.995  6340 
9-995  7353 

9.995  8382 
9-995  9429 

9.996  0493 


Diff.  foi 
zHour 


-f26.8 
27.8 
28.8 

+29.8 

30.7 
31-5 

33.0 
33-6 

+34.2 

34-7 
35-2 

+35.6 
36.1 

36.5 

+36.9 
37-4 
37-8 

+38.3 
38.8 

39-4 

+40.0 
40.6 
41.2 

+41.8 

42.5 
43.2 
44.0 

+44.8 


HeanTimeof 
Noon. 


h     m 

3  17 
3  13 
3     9 


a 
1. 12 

5.21 

9.30 


3  5  13.39 
3  I  17.48 
2  57  21.57 

2  53  25.66 
2  49  29.75 

2  45  33.84 

2  41  37.93 
2  37  42.02 

2  33  46.11 

2  29  50.20 
2  25  54.29 
2  21  58.38 

2  18  248 
2  14  6.57 
2  10  10.66 

2  6  14.75 
2  2  18.84 
I  58  22.93 

I  54  27.02 
I  50  31. II 
I  46  35.20 

I  42  39.29 

I  38  43-39 
I  34  47.48 

I  30  51.57 
I  26  55-66 


NOTB. — The  longitudes  in  the  column  A  arc  referred  to  the  true  equinox  of  their  own  date,  while 
those  in  the  column  i'  are  referred  to  the  mean  equinox  of  the  beginning  of  the  Bessdian 
fictitious  year. 


Diff.  for  z  Hour. 
(Table  II.) 


IV. 


FEBKUAKY,  1915. 

GREENWICH  MEAN  TIME. 
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THE  MOON'S 


a 

o 

i 
& 


I 
2 

3 

4 

5 
6 

7 
8 


ID 
II 
12 

15 

i6 

17 
i8 

20 
21 

22 

23 

25 
26 

27 
28 

29 


SEMIDIAMBTER. 


tt 


5  46.0 
5  53-5 
5  59-5 


6 
6 
6 

6 
6 
6 


5 
5 
4 

4 

4 
4 


41 

7-3 
9.2 

9.8 

9-3 
7.4 


6     4.0 

5  59- 1 
5  52.4 

5  44-2 
5  34.9 
5  24.9 


14.9 

5-7 
57.8 

52.0 
48.6 

47.9 


// 


4  50-1 

4  551 

5  2.8 

5  12.7 
5  24.2 
5  36.6 
5  488 


15  59-9  ' 
33281**— 19 


5  49.9 

5  56.7 

6  2.0 


6 
6 
6 

6 
6 
6 


5 
5 
4 

4 
4 
4 


5-9 
8.4 

9.6 

9.7 
8.5 
5-9 


6  1.8 

5  55-9 

5  48.5 

5  39.7 

5  29.9 

5  19.8 


10. 1 

1.6 

54-6 

50.0 

47.9 
48.6 


4  522 

4  58.6 

5  7-5 

5  18.3 

5  30.4 
5  42.8 

5  54.6 

6  4.7 
5 2 


HORIZONTAL  PARALLAX. 


Noon. 


It 


57  45-91 

58  13-45 
58  35-71 

58  52.52 

59  415 
59  1 1  02 

59  1344 
59  "-41 
59  4-55 

58  52.25 
58  33.95 
58  953 

57  39.51 
57  5.16 
56  28.48 

55  51-89 
55  18.01 
54  49.26 

54  27.76 

54  15.23 
54  12.70 

54  20.73 

54  39.22 

55  7-41 

55  43-79 

56  26.13 

57  1 1 .48 


Diff .  for 
z  Hour. 


f/ 


+1.250 
1.040 
0.814 

+0.589 

0383 
0.192 

+0.010 
—0.182 

0'395 

-0.635 
0.891 

1. 140 

-1-353 
1-495 
1-545 

-1.48^ 
1.320 
1. 061 

-0.718 
-0.319 
+0.112 

■K>.556 
0.980 

1-358 

+1.658 
1.850 

1.905 


57  56.35       1-807 


Midnight. 


It 


58  0.31 
58  25.26 
58  44.79 


58  43.87 
58  22.49 
5755.16 

57  22.76 

56  46.97 
56  10.01 

55  34-45 
55  2.86 

54  37.48 

54  20.30 
54  12.67 
54  15.38 

54  28.70 
5452.18 

55  24.70 

56  4.38 

56  48.64 

57  34.21 

58  17.44 


58  37.05     +1-561   I  58  54.78    +1.388 


Diff.  for 
I  Hour. 


It 


+1.149 
0.928 
0.700 


58  58.95      +0484 

59  8.16  I  0.286 
59  12.77    +0.101 

59  13.00  -0.084 
59  8.62  0.285 
58  59.12       0.512 


—0.762 
1. 018 

1-253 

-1.435 
1-533 
1.529 

—1 .416 
1.202 
0.899 

--0.523 
-0.106 

+0.335 

+0.772 
1.177 
1.520 

+1.769 
1.896 
1.876 
1.702 


UPPER  TRANSIT. 


Meridian  of 
Greenwich. 


b       m 

13  43.0 

14  29.6 

15  16.4 

16  4.5 

16  55-3 

17  49.7 

18  48.0 

19  49.4 

20  51.7 

21  52.3 

22  49.2 

23  41.6 

6 

0  29.7 

1  14.5 

1  57-1 

2  38.7 

3  20.3 


4 
4 
5 

6 

7 
8 


3.0 

47.5 
34.5 

24.1 

15.9 
9.0 


9    2.2 

9  54-4 

10  44.9 

11  34-0 

12  22.0 


Diff.  for 
z  Hour. 


m 

1-95 
1-94 

1.97 

2.05 
2.19 

2-35 

2.50 

2.59 
2.58 

2.45 
2.28 

2.09 


1.92 
1. 81 

1.75 
1.72 

1-75 

1.81 
1.90 
3.01 

2. 12 
2.19 
2.22 

2.21 
2.14 
2.08 
2.0a 

1.99 


AGE. 


Noon. 


d 
16.9 

17.9 

18.9 

19.9 
20.9 
21.9 

22.9 
23.9 
24.9 

25.9 
26.9 

27.9 

28.9 

0.3 
1.3 

2.3 
3.3 

4.3 

5.3 
6.3 
7.3 

8.3 

9.3 
10.3 

t 

".3 
12.3 

13.3 
14.3 

15.3 
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FEBRUARY,  1915. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 

Risht  Ascension. 

Diff. 

for 

zMin. 

Dedination. 

Diff. 

for 

z  Min. 

Hour. 

Right  Ascension. 

Diff. 

for 

iMin. 

Declination. 

Diff. 

for 

iHin. 

MONDAY  I. 

WEDNESDAY  3. 

h    m       s 

s 

•      1       It 

n 

h 

m       s 

8 

•      /       // 

// 

O 

9  59  ".93 

a. 0887 

N.  12  II  39.0 

14.539 

0 

II 

37  49-49 

3.0468 

S.      0   21       X.O 

16.318 

I 

10     I  18.18 

3.0863 

"  57    5-2 

X4.598 

I 

II 

39  52.32 

a. 0477 

0  37  20.2 

16.333 

2 

10    3  23.28 

a. 0839 

II  42  27.3 

14.665 

2 

II 

41  55-21 

3.0488 

0  53  39-6 

16.334 

3 

10     5  28.25 

a.o8z8 

II  27  45-4 

X4.731 

3 

II 

43  58.17 

a. 0499 

I    9  59-1 

16.325 

4 

10    7  33-09 

a. ©795 

II  12  59.6 

X4.79S 

4 

II 

46     1.20 

3. 0511 

I  26  18.6 

16.334 

5 

10    9  37.79 

a. 0773 

10  58  lO.O 

X4.858 

5 

II 

48    4.30 

3.05a3 

I  42  38.0 

16-333 

6 

xo  II  42.36 

a. 0753 

10  43  16.7 

14.9x9 

6 

II 

50    7-47 

3 .0536 

I  58  57.3 

16.310 

7 

10  13  46.81 

3.073a 

10  28  19.7 

X4.980 

7 

II 

52  10-73 

2.0S5X 

3  15  16.4 

16.316 

8 

10  15  51.14 

a.o7za 

10  13  19.1 

15.040 

8 

II 

54  14.08 

3.0566 

2  31  35-2 

16.310 

9 

10  17  55-35 

3.0693 

9  58  14.9 

X5.098 

9 

II 

56  17-52 

3  .0583 

2  47  53-6 

16.303 

xo 

10  19  59.44 

a. 0673 

9  43    7-3 

X5.154 

10 

II 

58  21.06 

a. 0599 

3    4  11-5 

16.993 

II 

10  22    3.42 

3.0655 

9  27  56.4 

xs.ao9 

II 

12 

0  24.71 

3.06x7 

3  20  28.8 

16.383 

12 

10  24    7.30 

3.0638 

9  12  42.2 

X5.a63 

12 

12 

2  28.46 

3.0635 

3  36  45-5 

16.979 

13 

10  26  11.07 

3.o6ao 

8  57  24.8 

X5.3X7 

13 

12 

4  32.33 

3.0654 

3  53     1-4 

16.^ 

14 

10  28  14.74 

3.0604 

8  42    4.2 
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C     Last  Quarter Feb.      6    17     10.9 

#    New  Moon 13     16    31.0 

3     First  Quarter 21     14    58.3 


d       h 
C     Perigee Feb.      7      1.3 

C     Apogee 20    17.9 


26 


MARCH,  1915. 


I. 


AT  GREENWICH  APPARENT  NOON. 


V 

Ji  - 

Day  of ' 

:i'S 

the 

^g 

Week. 

ii 

0 

I 

Mon. 

Tues. 

2 

Wed. 

3 

Thur. 

4 

Fri. 

5 

Sat. 

6 

SUN, 

7 

Mon. 

8 

Tues. 

9 

Wed. 

ID 

Thur. 

II 

Fri. 

12 

Sat. 

13 

SUN. 

14 

Mon. 

15 

Tues. 

16 

Wed. 

17 

Thur. 

18 

Fri. 

19 

Sat. 

20 

SUN. 

21 

Mon. 

22 

Tues. 

23 

Wed. 

24 

Thur. 

25 

Fri. 

26 

Sat. 

27 

SUN. 

28 

Mon. 

29 

Tues. 

30 

Wed. 

31 

Thur. 

32 

THE  SUN'S 


Apparent  Right 
Asocnsion. 


m 


22  45  32.75 

22  49  17.56 

22  53   1.87 

225645.71 

23  o  29.08 

23  4  12.02 

23  754.54 
23  II  36.68 

23  15  18.43 

23  18  59.84 
23  22  40.90 
23  26  21.65 

2330  2.10 
23  33  42.26 

23  37  22.16 

2341  1.81 
234441.22 
23  48  20.42 

23  51  59.42 
23  55  38.24 
23  59  16.90 

o  2  55.42 
o  633.82 

O  10  12. II 

o  13  50.32 
o  17  28.46 
021  6.57 

o  24  44.66 
028  22.74 
032  0.85 
o  35  39.02 

03917.25 


DifF.  for 
X  Hour. 


s 
9-379 
9-357 
9-336 

9.317 
9.298 

9.280 

9.263 
9.247 
9.232 

9.218 
9.205 
9.192 

9.179 
9.168 
9-157 

9.147 

9.138 
9.129 

9. 121 
9.114 
9.108 

9.102 
9.098 
9.094 

9.091 
9.089 
9.087 

9.087 
9.088 
9.089 
9.092 

9.096 


Apparent  Dedir 
nation. 


// 


S.  7  53  1.2 
7  30  16.1 

7  724.5 

6  44  26.8 
6  21  23.3 

5  58  14.5 

5  35  0.7 
5  II  42.2 
4  48  19.5 

4  24  52.9 
4  I  22.8 

3  37  49.7 

3  14  13.9 

2  50  35.9 
2  26  56.0 

2  3  14.6 
I  39  32.2 
I  15  49.1 

o  52  5.8 

o  28  22.5 

S.  o  4  39.7 

N.  o  19  2.2 

0  42  42.9 

1  6  22.0 

I  29  59.2 

1  53  34.0 

2  17  6.3 

2  40  35.5 

3  4  1.5 
3  27  23.9 
3  50  42.2 

N.4  13  56.4 


Diff.for 
z  Hour. 


ft 


+56.74 
57.02 

57-28 

+57-53 
57-76 
57.97 

+58.17 
58-36 
58.53 

+58.68 
58.82 

58.94 

+59-04 
59-" 
59-19 

+59-25 
59.28 

59.30 

+59-30 

59-29 
59.26 

+59.22 
59.16 
59-09 

+59-00 
58.90 
58.78 

+58.65 
58.51 

58.35 
58.18 

+57-99 


Semidiom- 
eter. 


6  10.29 

6  10.05 

6  9.80 

6  9.55 

6  9.30 

6  9.04 

6  8.78 

6  8.52 

6  8.26 

6  8.00 

6  7.73 

6  7.46 

6  7.19 

6  6.93 

6  6.66 

6  6.40 

6  6.13 

6  5.86 

6  5.60 

6  5.33 

6  5.06 

6  4.79 

6  4.52 

6  4.25 

6  3.98 

6  3.71 

6  3.43 

6  3.16 

6  2.89 

6  2.61 

6  2.33 

6  2.05 


Sidereal 
Time  of 
Semidi- 
ameter 
Passing 

Me- 
ridian. 


6547 
65.40 

65-33 

65.26 

65.19 
65.13 

65.07 
65.01 
6A.95 

64.89 
64.84 

64.79 

64.74 
64.70 
64.66 

64.63 
64.60 

6457 

64.54 

64.52 
64.50 

64.48 
64.47 
64.46 

64.45 
64.44 
64.44 

64.44 

64-44 

64.45 
64.46 

64.47 


Equation  of 

Time,  to  be 

Added  to 

Apparent 

Time. 


m        s 
2  40.60 

2  28.90 

2  16.69 

2  4.00 
I  50.86 
I  37.28 

I  23.29 
I      8.91 

054.15 

o  39.04 
o  23.60 
o   7.84 

951.77 

9  35.43 
9  18.82 

9  1.96 
844.87 
8  27.56 

8  10.05 

7  52.37 
7  34.52 

7  16.54 

6  58.43 
6  40.22 

6  21.92 
6  3.56 
545.17 

5  26.75 
5    8.33 

4  49.94 
431.60 

4  13.33 


Diff. 

for 

X  Hoar. 


s 
0.476 

0.498 

0.519 

0539 
0.557 
0.574 

0.591 
0.607 
0.622 

0.636 
0.650 
0.663 

0.675 
0.686 
0.697 

0.707 
0.716 

0.725 

0.733 
0.740 

0.746 

0.752 

0.757 
0.761 

0.764 
0.766 
0.767 

0.768 
0.767 
0.765 
0.762 

0.759 


NoTB. — The  mean  time  of  semidiameter  passing  the  meridian  may  be  found  by  subtracting  o^.iS  from  the  sidereal 
time. 
The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  decreasing; 
north  declinations  increasing. 
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AT  GREENWICH  MEAN  NOON. 
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Day  of 

the 
Week. 


Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat. 

SUN, 

Mon. 

Tues. 

Wed. 

Thur. 
Fri. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat. 
SUN, 

Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat. 

SUN, 
Mon. 
Tues. 
Wed. 

Thur. 


•si 


I 

2 

3 

4 

5 
6 

7 
8 


ID 
II 
12 

13 

15 

i6 

17 
i8 

20 
21 

22 

23 
24 

25 
26 

27 

28 

29 
30 

31 
32 


THE  SUN'S 


Apparent  Right 
Aacension. 


h  m   8 
22  45  30.76 

22  49  15.61 

22  52  59.96 

22  56  43.83 

23  o  27.24 

23  4  10.22 

23  7  52.78 

23  II  34.96 
23  15  16.76 

23  18  58.20 
23  22  39.31 
23  26  20.10 

23  30  0-59 
23  33  40.80 
23  37  20.74 

23  41  0.43 
23  44  3989 
23  48  19.13 

23  51  58.18 
23  55  37.04 
23  59  15-75 

o  2  54.32 
o  6  32.76 
o  10  II. 10 

o  13  49.35 

o  17  2755 
o  21  5.70 

o  24  43.83 
o  28  21.96 
o  32  0.12 

o  35  38.33 
o  39  16.61 


Di£F.  for 
X  Hour. 


s 
9.380 

9358 

9338 

9.318 
9.300 
9.282 

9.265 
9.249 

9«23r4 

9.220 
9.206 

9- 193 

9.181 
9.170 

9.159 

9.149 
9.140 

9.131 

9.123 
9. 116 
9.Z10 

9.104 
9.100 
9.096 

9.093 
9.091 

9.090 

9.089 
9.090 
9.091 
9.094 

9.097 


Appcurent  Decli- 
nation. 


ft 


s. 


7  53  13.2 
7  30  27.9 
7    7  36.2 

6  44  38.4 
6  21  34.7 
5  58  25.7 

5  35  11.7 
5  II  53.0 
4  48  30.1 

4  25  3.3 
4  I  33.0 
3  37  59.6 

3  14  236 

2  50  45.3 
2  27    5.2 

2  3  23.5 
I  39  40.8 

I  15  57.4 

o  52  13.8 
o  28  30.3 
o    4  47.2 


N.  o  18  55.0 

0  42  36.0 

1  6  15.4 

I  29  52.9 

1  53  28.1 

2  17    0.6 

2  40  30.2 

3  3  56.5 
3  27  19.2 

3  50  37.8 
N.  4  13  52.3 


Diff.  for 
z  Hour. 


ft 


+56.74 
57.02 

57.28 

+57.53 
57.76 
57.98 

+58.18 

58.37 
58.54 

+58.69 
58.83 

58.95 

+59.05 
59-14 
59.21 

+59.26 
59.29 
59.31 

+59.32 
59.30 
59.27 

+59.22 
59.16 
59.08 

+59.00 
58.91 

58.79 

+58.66 

58.52 
58.36 
58.19 

+58.01 


Equation  of 
Time,  to  be 
Subtracted 

from 
Mean  Time. 


m   s 

12  40.70 

12  29.00 
12  16.80 

12  4.II 

II  50.97 
II  37.39 

II  23.40 
1 1  9.02 
10  54.26 

1039.15 
10  23.71 

10  7.95 

9  51.88 
9  35.54 
9  18.93 

9  2.07 
844.97 
8  27.66 

8  10.15 

7  52.46 
7  34.62 

7  16.63 
6  58.52 
6  40.30 

6  22.00 
6  3.64 
5  45.24 

5  26.82 
5  8.40 
4  50.00 
4  31.66 

4  13.39 


DifT.for 
I  Hour. 


8 
0.476 

0.498 

0.519 

0.539 
0.557 
0.574 

0.591 
0.607 
0.622 

0.636 
0.650 
0.663 

0.675 
0.686 
0.697 

0.707 
0.716 
0.725 

0.733 
0.740 

0.746 

0.752 

0.757 
0.761 

0.764 
0.766 

0.767 

0.768 
0.767 
0.765 
0.762 

0.759 


Sidereal  Time, 
or  Right  Aacen- 
sion of  Mean 
Sun. 


NoTS. — The  aemidiameter  for  mean  noon  may  be  assumed  the  same  as  that  for  apparent  noon. 
The  sign  +  prefixed  to  the  hourly  change  of  dedination  indicates  that  south  declinations 
are  decreasing;  north  declinations,  increasing. 


h  m    s 
22  32  50.06 

22  36  46.61 

22  40  43.17 

22  44  39.72 
22  48  36.28 
22  52  32.83 

22  56  29.38 

23  o  25.94 

23  4  22.49 

23  8  19.04 

23  12  15.60 
23  16  12.15 


23  20 

23  24 
23  28 


8.70 
5.26 
I.81 


23  31  58.37 

23  35  54.92 
23  39  51.47 

23  43  48.03 
23  47  44.58 
23  51  41.13 

23  55  37.69 

23  59  34.24 
o    3  30.80 

o    7  27.35 
on  23.90 

o  15  20.46 

o  19  17.01 

o  23  13.56 

o  27  10.12 

o  31  6.67 

o  35    3.22 


Di£F.  for  x  Hour, 

+9'.8s6s- 
(Table  ni.) 


' 


28 

MARCH,   1915. 

III. 

AT  GREENWICH  MEAN  NOON. 

Mean  Time  of 
Sidereal  Noon. 

Is 

THE  SUN'S 

Losarithm  of  the 

Radius  Vector  of 

the  Earth. 

DifT.  foi 
I  Hour. 

^5 
5* 

True  Lonsitude. 

DifF.  for 
I  Hour. 

Latitude. 

H 

V 

I 

2 

3 

60 
61 
62 

9     t       It 

339  50  1 40 

340  50  24.5 

341  50  33.2 

t             n 

49  55.5 

50  5-8 
50  14.4 

It 

150.48 
150.40 

150-33 

It 
-0.03 
0.16 
0.28 

9.996  0493 
9.996  1576 
9.996  2676 

+44.8 
45-6 
46.3 

h      m         s 
I    26    55.66 

I    22     59.75 

I     19       3.84 

4 

5 
6 

63 
64 

65 

342  50  40.2 

343  50  45-5 

344  50  49-2 

50  21.3 
50  26.5 
50  30- 1 

150.26 
150.19 
150.12 

-0.38 

0.45 
0.49 

9996  3793 
9.996  4926 
9.996  6073 

+46.9 

47-4 
48.0 

I   15     7-94 
I   II   12.03 

I     7  16.12 

7 
8 

9 

66 

67 
68 

345  50  51.4 

346  50  52.0 

347  50  51.0 

50  32.2 
50  32.6 
50  31.5 

150.06 
149.99 
149.92 

-0.50 
0.47 
0.41 

9.996  7232 
9.996  8402 
9.996  9582 

+48.5 
48.9 

49-3 

I     3  20.21 

0  59  24.30 
0  55  28.40 

lO 

11 

12 

69 
70 

71 

348  50  48.4 

349  50  44-1 

350  50  38.1 

50  28.8 
50  24.4 
50  18.3 

149.85 

149.78 
149.71 

-0.33 

0.21 

—  0.08 

9.997  0768 
9.997  i960 
9.9973156 

+49-5 
49-7 
49-9 

0  51  32.49 
0  47  36.58 
0  43  40.67 

13 
14 
15 

72 
73 
74 

351  50  30.4 

352  50  20.8 

553  50     9-4 

50  10.5 
50    0.8 

49  49-3 

149.64 
149.56 
14948 

+  0.06 
0.19 
0.32 

9.997  4354 
9-997  5555 
9.997  6757 

+50.0 
50.0 
50.1 

0  39  44.76 
0  35  48.86 

0  31  52.95 

i6 

17 
i8 

75 
76 

77 

354  49  56.0 

355  49  405 

356  49  23.0 

49  35.8 
49  20.2 

49     2.6 

149-40 

149-31 
149.22 

+  0.44 

0.54 
0.61 

9-997  7959 

9.997  9161 

9.998  0364 

+50.1 
50.1 

SO.  I 

0  27  57.04 
0  24     1. 14 
0  20     5.23 

19 

20 
21 

78 

79 
80 

357  49     3.3 

358  48  41.4 

359  48  1^.3 

48  42.8 
48  20.8 
47  56.6 

149-13 
149.04 

148.95 

4-0.66 
0.69 
0.68 

9.998  1568 
9.998  2772 
9.998  3978 

-I-S0.2 

50.2 

SO-3 

0  16     9.32 
0  12  13.41 
0     8  17.50 

22 

23 
24 

81 
82 

83 

0  47  51.0 

1  47  22.3 

2  46  51.4 

47  30- 1 
47     1-4 
46  30-3 

148.86 
148.76 
148.67 

4-0.65 
0.60 
0.52 

9.998  5186 
9998  6395 
9.998  7608 

+50.4 

50.5 
50.6 

0    4  21.60 
[00    25.69 
1 23    56    29.78 

23  52  33.87 

25 
26 

27 

84 

85 
86 

3  46  18.1 

4  45  42.5 

5  45     4.7 

45  56.9 
45  21.2 

44  43.3 

148.57 
148.47 

148.37 

4-0.41 
0.30 
0.18 

9.998  8823 

9.999  0043 
9.999  1269 

+50.7 
50-9 

51.2 

23  48  37.96 
23  44  42.06 
23  40  46.15 

28 
29 

30 
31 

87 
88 

89 
90 

6  44  24.5 

7  43  42.2 

8  42  57.6 

9  42    II.O 

44     3-0 
43  20.5 

42  35-9 
41  49.1 

148.28 
148.19 
148.10 
148.01 

4-0.05 

—  0.08 

0.20 

0.30 

9.999  2500 
9-999  3738 

9.999  4983 
9.999  6236 

+51-4 

51-7 
52.0 

52.3 

23  36  50.24 

23  32  54-33 
23  28  58.42 

23  25     2.52 

32 

91 

10  41  22.3 

41     0.3 

147-93 

-0.37 

9.999  7495 

+52.6 

23  21     6.61 

M 

rora.— 1 

'he  longitudes  in  the  < 
those  in  the  column  I 
fictitious  year. 

:olumn  I  arc  rel 
'are  referred  to 

fcrred  to  tl 
the  mean  e 

le  true  equin 
•quinox  of  th 

ox  of  their  own  dat< 
e  beginning  of  the  B< 

s,  while 
esselian 

Diff.  for  X  Hour, 

—9^.8296. 

(Table  II.) 
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THE  MOON'S 


SEMIDIAMETBR. 


Noon. 


Midnifht. 


I 
2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

21 

22 

23 
24 

25 

26 

27 

28 
29 

30 

31 

32 


// 


5  59-9 

6  9.0 

6  153 

6  18.6 

6  19.0 

6  16.8 

6  12.6 

6  7.0 

6  0.5 

5  53.3 

5  45-8 

5  38.1 

5  30.1 

5  22.0 

5  140 

5  6.4 

4  59.4 

4  53-4 

4  49- 1 

4  46.6 

4  46.6 

4  490 

4  54.3 

5  2-4 

5  13.0 

5  25.8 

5  400 

5  54-6 

6  8.5 
6  20.4 
6  28.8 


16  33.2 


ft 


6  4.7 

6  12.5 

6  17.4 

6  19.2 

6  18.2 

6  14.9 

6  lo.o 

6  3.8 

5  56.9 

5  49-6 

5  42.0 

5  34.1 

5  26.1 

5  18.0 

5  10. 1 

5  2.8 

4  56.2 

4  51-0 

4  47.6 

4  46.3 

4  47.5 

4  513 

4  58.0 

5  7-4 

5  I9-I 

5  32.7 

5  47.3 

6  1.8 
6  14.8 
6  25.1 
6  31.6 


16  33.7 


HORIZONTAL  PARALLAX. 


Noon. 


n 


58  37.05 

59  1027 
59  33.56 

59  45.75 
5947.12 

59  39-09 

59  23.69 

59  3.09 
58  3906 

58  12.90 

57  45.40 
57  16.92 

56  47.70 
56  18.10 

55  48.72 

55  20.54' 
54  54.86 
54  33.16 

54  17.09 
54  8.20 
54  7.82 

54  17.00 

54  36.34 

55  5.87 

55  44.84 

56  31.70 

57  23.88 

58  17.70 

59  8.72 

59  52.05 

60  23.21 

60  39.21 


DiflF.  for 
I  Hour. 


// 


+I.561 
1. 190 

0.743 

+0.276 

-0.151 

0.504 

-0.763 
0.941 
1053 

—I. 121 
1. 168 
1.205 

—1.229 

1.234 
1.207 

-I. 131 
0.998 
0.798 

-0.530 
—0.202 

+0.178 

+0.591 
I.02I 

1.435 

+1.803 
2.085 
2.237 

+2.217 
2.000 

1-579 
0.997 

+0.329 


Midniftht. 


tf 


58  54.78 

59  23.26 
5941.06 

59  47.72 
5944.16 

5932.17 

59  13.92 

5851.41 
58  26.18 

57  59.29 
57  31.27 
57  2.38 

56  32.92 
56  3.33 
55  34-40 

55  7.30 
54  43.41 
54  24.32 

54  11.66 
54  6,87 
54  II. 17 

54  25.38 

54  49-86 

55  24.25 

56  7.42 

56  57.33 

57  50.85 

58  43-86 

5931-65 

60  9.38 

60  33.22 
60  41. II 


Diflf.  for 
X  Hour. 


n 


+1.388 
0.972 
0.507 

-K>.o55 

^•339 
0.646 

-0.861 
1.003 
1.092 

-1. 147 
1. 187 
1.219 

-1.234 
1.226 
1. 176 

-1 .073 
0.907 

0.673 

-0.372 
—0.018 
+0.382 

+0.806 
1.231 
1.627 

+1-957 
2.180 

2:251 

+2.134 
1.813 

1-303 
+0.669 

— O.OII 


UPPER  TRANSIT. 


Meridian  of 
Greenwich. 


h       m 

12  22.0 

13  9-9 

13  589 

14  50.2 

15  447 

16  42.7 

17  43.6 

18  45.4 

19  45.9 

20  42.9 

21  35-5 

22  24.1 

23  9.2 

23  52.1 
6 


o 
I 

I 

2 

3 
4 


33.7 
15.3 
57.6 

41.6 

27.7 
16.1 


5     6.7 

5  58.6 

6  50.8 

7  42.4 

8  32.7 

9  21.7 

10    9.9 

10  57.9 

11  47.1 

12  38.6 

13  33.5 


Diff.  for 
I  Hour. 


m 

1.99 

2.01 
2.08 

2.20 

2.34 
2.49 

2-57 
2.56 

2.45 

2.28 
2.10 

1.95 

1.82 
1.75 


1.73 
1.74 

1.79 

1.88 
1.97 
2.07 

2.14 

2.X8 

2.17 

2.13 

2.07 
2.02 

2.00 
3.02 
2.09 

2.21 
2.37 


AGE. 
Noon. 

d 

15.3 
16.3 

17.3 

18.3 

19.3 
20.3 

21.3 
22.3 

23.3 

24.3 

25-3 
26.3 

27.3 
28.3 

29-3 

0.7 
1.7 
2.7 

3.7 

4-7 
5-7 

6.7 
7-7 
8.7 

9.7 
10.7 

11.7 

12.7 

13.7 
14.7 

15.7 
16.7 
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V. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diflf. 

DifT. 

Diff. 

Dfff. 

Hour. 

Right  Aflcension. 

for 
iMin. 

Dedfaution. 

for 
zMin. 

Hour. 

Right  Asoeodon. 

for 
1  Min. 

Dedination. 

for 
1  If  in. 

MONDAY  I. 

WEDNESDAY  3. 

h    m       8 

8 

9      t       tt 

n 

h    m       s 

s 

9      /       ft 

fi 

O 

10  30  56.04 

a. 0987 

N.    8  22  19.9 

XS.734 

0 

12   II  49.92 

8X334 

S.     4  49  37-2 

16.665 

I 

10  33     1-93 

a. 0978 

8    6  34.2 

X5.789 

I 

12   13  58.00 

3.Z360 

5    6  16.5 

X6.645 

2 

10  35    7-77 

a. 0969 

7  50  45-« 

XS.843 

2 

12   16     6.24 

a.  1387 

5  22  54.6 

z6 .634. 

3 

10  37  13-56 

9.0961 

7  34  53-0 

X5.89S 

3 

12    18    14.64 

8.X4X4 

5  39  314 

Z6.60Z 

4 

10  39  19.30 

9.09S3 

7  18  57.8 

X5-94S 

4 

12    20  23.21 

8.X44a 

5  56    6.7 

16.575 

5 

10  41  25.00 

a. 0947 

7    2  59-6 

X5.994 

5 

12    22    31.94 

8.X470 

6  12  40.4 

16.548 

6 

10  43  30.66 

9.094Z 

6  46  58.5 

x6.a|3 

6 

12    24  40.85 

8.X499 

6  29  12.5 

16.530 

7 

10  45  36.29 

a. 0936 

6  30  54.5 

X6.089 

7 

12    26  49.93 

8.X539 

6  45  42.8 

16.490 

8 

10  47  41.89 

a. 0931 

6  14  47.8 

X6.X33 

8 

12    28   59.20 

8.zs6x 

7    2  11.3 

16.459 

9 

10  49  47.46 

a. 0997 

5  58  38.5 

X6.176 

9 

12  31    8.66 

8.1593 

7  18  37.9 

16.436 

lO 

10  51  5301 

a. 0993 

5  42  26.7 

Z6.818 

10 

12  33  18.31 

8.1634 

7  35    2.4 

16.390 

II 

10  S3  58- 54 

3.099X 

5  a6  12.3 

16.359 

II 

12  35  28.15 

3.1658 

7  51  24.7 

16.353 

12 

10  56    4.06 

8.0919 

5    9  55-6 

x6.39e 

12 

12  37  38.20 

8.X698 

8    7  44.7 

16.313 

13 

10  58    9-57 

8.09x8 

4  53  36.6 

16.335 

13 

12  39  48.45 

8.X736 

8  24    2.3 

16.373 

14 

II    0  15.08 

8.09x8 

4  37  15.4 

X6.37X 

14 

12  41  58.91 

3.X763 

8  40  17.5 

16.338 

IS 

II    2  20.58 

8.09x7 

4  ao  52.1 

X6.406 

15 

12  44    9-59 

3.X798 

8  56  30.1 

16.ZA8 

16 

II    4  26.08 

8.09x8 

4    4  26.7 

X6.439 

16 

12  46  20.48 

8X834 

9  12  40.0 

i6.Z43 

17 

II    631.59 

8.09x9 

3  47  59-4 

X6.470 

17 

12  48  31.60 

a.x873 

9  28  47.1 

16.094 

18 

II    8  37.11 

a.09a8 

3  31  30.3 

16.500 

18 

12  50  42.94 

3.Z909 

9  44  51-3 

16.045 

19 

II  10  42.65 

8.0935 

3  14  59-4 

x6.5a9 

19 

12  52  54.51 

8.Z948 

10    0  52.5 

15.994 

20 

II  12  48.21 

8.0938 

2  58  26.8 

X6.556 

20 

12  55    6.32 

3.Z988 

10  16  50.6 

15-941 

21 

"  14  53-79 

8.0933 

2  41  52.7 

Z6.581 

21 

12  57  18.36 

3.aoa8 

10  32  45-4 

15.886 

22 

II  16  59.40 

a. 0938 

2  25  17.1 

Z6.606 

22 

12  59  30.65 

3.3068 

10  48  36.9 

15.830 

23 

II  19    S-04 

n 

a. 0943 

JISDA 

N.    2    8  40.0 
Y2. 

16.638 

23 

13     I  43-i8 
TH 

3.3ZZO 

URSD^ 

S.  II     4  25.0 
lY  4. 

15.773 

0 

II    21    10.72 

3.0950 

N.    I  52    1.7 

X6.648 

0 

13    3  55-97 

3.3ZS3 

S.  II  20    9.6 

15.7x3 

I 

II  23  16.44 

a. 0958 

I  35  22.2 

X6.668 

I 

13    6    9.01 

3.3X95 

II  35  50.5 

15.65Z 

2 

II   25  22.21 

8.0966 

I  18  41.6 

X6.685 

2 

13    8  22.31 

3.8838 

II  51  27.7 

15.588 

3 

II   27   28.03 

8.0974 

X    2    0.0 

X6.70X 

3 

13  10  3587 

3.3383 

12     7     I.O 

15.5*3 

4 

"   29  3390 

".0983 

0  45  17.5 

X6.7Z6 

4 

13  12  49.70 

8.8338 

12  22  30.4 

15.456 

5 

"   31   39-83 

a. 0994 

0  28  34.1 

Z6.739 

5 

13  15    3.80 

8.3373 

12  37  55-7 

15.387 

6 

"  33  45-83 

a.xoos 

N.   0  XI  50.0 

Z6.741 

6 

13  17  18.18 

8.34Z9 

12  53  16.8 

15.316 

7 

"  35  51-89 

8.XOX7 

s.  0  4  54.8 

16.750 

7 

13  19  32.83 

8.3465 

13    8  33.6 

15.»44 

8 

II  37  58.03 

8.1039 

0  21  40.0 

Z6.758 

8 

13  21  47.76 

8.351a 

13  23  46.1 

15.171 

9 

11  40    4.24 

8.X043 

0  38  25.7 

16.764 

9 

13  24    2.97 

8.3559 

13  38  54.1 

15.094 

10 

11  42  10.54 

8.1057 

0  55  II-7 

X6.769 

10 

13  26  18.47 

8.a6o8 

13  53  57-4 

15.0x7 

II 

II  44  16.92 

8.Z073 

X  II  58.0 

X6.773 

II 

13  28  34.26 

8.3656 

14    8  56.1 

14.938 

12 

II  46  23.40 

8.1088 

X  28  44.4 

X6.774 

12 

13  30  50.34 

3.3705 

14  23  49-9 

14 .856 

13 

II  48  29.97 

8.XX03 

I  45  30-9 

X6.774 

13 

13  33    6.72 

a.a75S 

^     14  38  38.8 

14.773 

14 

II  50  36.64 

9.XX8Z 

2    2  17.3 

16.773 

14 

13  35  23.40 

3.3805 

14  53  22.7 

14.688 

IS 

II  52  43-42 

8.XXS9 

2  19    3.6 

X6.769 

15 

13  37  40.38 

3.3855 

15    8    1.4 

14.603 

16 

II  54  50.3X 

9.XI58 

2  35  49-6 

X6.764 

16 

13  39  57-66 

3.3906 

15  22  34.9 

14.5x4 

17 

"  56  57.31 

9.1177 

2  52  35.3 

X6.758 

17 

13  42  1525 

8.3958 

15  37    3.1 

14.434 

18 

II  59    4.43 

8.1x98 

3    9  20.5 

16.749 

18 

13  44  33.15 

8 .3OZO 

15  51  25.8 

14.33» 

19 

12    I  11.68 

9.X8X8 

3  26    5.2 

X6.740 

19 

13  46  51-37 

8.3063 

16    5  42.9 

14.338 

20 

12    3  19.05 

8.X840 

3  42  49-3 

X6.738 

20 

13  49    990 

8.3ZZ5 

16  19  54.4 

14x43 

21 

12     5  26.56 

8.X363 

3  59  32.6 

X6.7X5 

21 

13  51  28.75 

3.3168 

16  34    0.1 

14.047 

22 

12     7  34.20 

8.xa86 

4  16  15.1 

x6.70t 

22 

13  53  4792 

3.3333 

16  48    0.0 

X3.948 

23 

12    9  41.99 

8.13x0 

4  32  56.7 

X6.684 

23 

13  56    7.41 

3.3375 

17    I  53-8 

X3.847 

24 

12  II  49.92 

a.X334 

S.    4  49  37.2 

Z6.665 

24 

13  58  27.22 

3.33*9 

S.  17  15  41.6 

13. 744 

VI. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

Di£f. 

Diff. 

for 

Dectiiuition. 

for 

Hour. 

for 

DccUnation. 

for 

zMin. 

xMin. 

xMin. 

xMin. 

F 

RIDAl 

rs- 

SUNDAY  7. 

h    m       s 

8 

•        t         n 

pt 

h 

m       s 

8 

« 

>        /         // 

ti 

o 

13  58  27.23 

a. 3399 

S.  17  15  41-6 

13-744 

0 

15  56  42.58 

a. 5830 

S.  25 

46    7-3 

6.948 

z 

14     0  47.36 

a. 3384 

17  29  23.1 

13.640 

I 

15 

59  17.62 

a. 5858 

25 

52  58.9 

6.773 

3 

14     3     7.83 

a. 3439 

17  42  58.4 

X3'535 

2 

16 

I  52.88 

a. 5894 

25  59  40.1 

6.598 

S 

14    5  2863 

a. 3494 

17  56  27.3 

13.497 

3 

16 

4  28.35 

a  .5930 

26 

1    6  10.7 

6.433 

4 

14     7  49- 76 

a -3549 

18    9  49.6 

13.318 

4 

16 

7    4.04 

a.  5965 

2(S 

►  12  30.7 

6.344 

5 

14   10   11.23 

a. 3604 

18  23     5.4 

13.308 

5 

16 

9  39-93 

a. 5998 

2(5 

)  18  40.0 

6.066 

6 

14    12   33.01 

a. 3660 

18  36  14.5 

X3.094 

6 

16 

12  16.02 

a.  6030 

2(S 

•  24  38.6 

5887 

7 

14   14   55.14 

a. 3716 

18  49  16.7 

X3.979 

7 

16 

14  52.29 

a. 6061 

2t 

►  30  26.4 

5.706 

8 

14    17    17.60 

a. 377a 

19     2  12.0 

X3.863 

8 

16 

17  28.75 

3.6093 

2t 

•  36    Z'Z 

5.535 

9 

14    19  40.40 

3.3838 

19  15    0.3 

xa.746 

9 

16 

20    5.39 

3.6Z30 

2t 

)  41  29.4 

5.345 

zo 

14   22      3.54 

a. 3885 

19  27  41-5 

X3.637 

10 

16 

22  42.19 

3.6X47 

26  46  44.7 

5.163 

ZI 

14  24  27.02 

a.394X 

19  40  15.5 

xa.505 

II 

16 

25  19.15 

3.6173 

26 

•  p.  49.0 

4-979 

Z2 

14  26    50.83 

a. 3997 

19  52  42.1 

za.383 

12 

16 

27  56.27 

3.6x98 

2ti 

►  56  42.2 

4-795 

13 

14   29    14.98 

a. 4053 

20    5     1.3 

13.358 

13 

16 

30  33-53 

3.6333 

27 

I  24.4 

4.6x3 

X4 

14  31  39-47 

a.4Zio 

20  17  13.0 

Z3.Z31 

14 

16 

33  10.93 

3.6243 

27 

5  55-6 

4.428 

15 

14  34    430 

a.4z66 

20  29  17.0 

13. 003 

15 

16 

35  48.45 

3 .6263 

27 

10  15.7 

4.343 

i6 

14  36  29.46 

3.4333 

20  41  13.3 

XI. 873 

16 

16 

38  26.09 

3 .638a 

27 

14  24.6 

4 -055 

«7 

14  3^  54.96 

a.4a78 

20  53     1.8 

".74a 

17 

16 

41    3-84 

3.6301 

27 

18  22.3 

3  869 

z8 

14  41  20.80 

a. 4334 

21     4  42.3 

XX. 608 

18 

16 

43  41.70 

3.63x8 

27 

22    8.9 

3683 

19 

14  43  46.97 

a. 4390 

21  16  14.8 

"475 

19 

16  46  19.65 

3.6333 

27 

25  442 

3.495 

30 

14  46  13.48 

3.4446 

21  27  39.3 

XX. 339 

20 

16 

48  57-68 

a. 6344 

27 

29    8.3 

3-308 

21 

14  48  40.32 

a.4Soa 

21  38  55-5 

zx.aoi 

21 

16 

51  3578 

3.6356 

27 

32  21.2 

3.130 

22 

14  51     7-50 

3.4558 

21  SO    3-4 

xz.ods 

22 

16 

54  13-95 

3.6367 

27 

'  35  22.7 

a. 93a 

as 

14  53  35.01 
SA 

3 .46x3 

TURDi 

S.    23       I      2.9 

\Y  6. 

ZO.939 

23 

16 

56  52.18 
M 

a .6376 

ONDA^ 

S.  27 
1  8. 

'  38  130 

a. 743 

o 

14  56    2.84 

a. 4667 

S.    22    II    54.0 

10.779 

0 

16 

59  30.46 

3. 6383 

S.  27 

'  40  51-9 

a.554 

z 

14  58  31.01 

3.47aa 

32    22    36.4 

XO.635 

I 

17 

2    8.78 

a. 6388 

27 

43  19.5 

a. 366 

2 

15    0  59.50 

a. 4775 

22   33    10.2 

10.490 

3 

17 

4  47.12 

a. 6393 

27 

'  45  35.8 

a.X77 

3 

15    3  28.31 

3.4839 

23  43  35-2 

XO.343 

3 

17 

7  25.49 

a. 6396 

27 

47  40.7 

X.988 

4 

15    5  57-45 

3.4883 

22  53  51-4 

10.X95 

4 

17 

10    3.87 

a. 6397 

27 

49  34.3 

X.798 

5 

15    8  26.91 

a. 4936 

23    3  58.6 

I0.O4S 

5 

17 

13   43.25 

3.6396 

27 

51  16.5 

Z.608 

6 

15  10  56.68 

a. 4988 

23  13  56.8 

9.893 

6 

17 

15   20.62 

a. 6393 

27 

52  47-3 

X.419 

7 

15  13  26.77 

3.S041 

23  23  45.8 

9.740 

7 

17 

17    58.97 

a. 6390 

27 

54    6.8 

x.a3z 

8 

15  IS  57.17 

3.509a 

23  ZZ  25.6 

9.587 

8 

17 

20  37.30 

a. 6386 

27 

'  55  15.0 

X.043 

9 

15  18  27.87 

a. 5x43 

33  42  56.2 

9.43a 

9 

17 

23    15.60 

a. 6379 

27 

56  11.8 

0.853 

zo 

15  20  58.88 

a. 5X93 

23  52  17-4 

9.a75 

10 

17 

25    53-85 

3.6371 

27 

56  57-3 

0.664 

zz 

15  23  30.19 

a. 5343 

24    I  29.2 

9.1x7 

II 

17 

28  32.05 

a  .6362 

27 

57  31-5 

0.47S 

Z2 

15  36    1.79 

a. 5393 

24  10  31.4 

8.957 

12 

17 

31    10.18 

a. 6349 

27 

57  54.3 

o.a86 

13 

15  28  33.69 

3.S34X 

24  19  24.0 

8.796 

13 

17 

ZZ  48.24 

a. 6337 

27 

58    5-8 

-0.098 

14 

15  31     5-88 

a. 5388 

24  28    6.9 

8.634 

14 

17 

36  36.22 

a  .6333 

27 

58    6.1 

-K>.o89 

IS 

15  33  38.35 

a. 5435 

24  36  40.1 

8.47X 

15 

17 

39    4.10 

3.6305 

27 

57  SS-i 

0.378 

z6 

15  36  II. 10 

3.548a 

24  45     3-4 

8.306 

16 

17 

41  41.88 

a.6a88 

27 

57  32.8 

0.464 

17 

15  38  44.13 

a-55a7 

24  53  16.8 

8.140 

17 

17 

44  1955 

a. 6369 

27 

56  59-4 

0.65Z 

z8 

15  41  17.43 

a.5S7a 

25      I    30.2 

7-973 

18 

17 

46  57-11 

a. 6348 

27 

56  14.7 

0.838 

19 

15  43  50.99 

3.5616 

25    9  13-6 

7.806 

19 

17 

49  34.53 

3.6236 

27 

55  18.9 

X.033 

20 

15  46  24.81 

a. 5658 

25  16  56.9 

7.636 

20 

17 

52  11.82 

a  .6303 

27 

54  11.9 

X.309 

2Z 

15  48  58.88 

a. 5700 

25  24  29.9 

7  465 

21 

17 

54  48.96 

3.6x78 

27 

52  53-8 

X.393 

33 

15  51  33-21 

a. 574a 

25  31  52.7 

7.394 

22 

17 

57  25.95 

3.6x51 

27 

51  24.7 

X.578 

a3 

IS  54    7.78 

a. 5781 

25  39    5-2 

7.x3a 

23 

18 

0    2.77 

a.6iaa 

27 

49  44.5 

X.763 

24 

15  56  42.58 

a.SSao 

S.  35  4<y    7-3 

6.948 

24 

18 

2  39.42 

a. 6093 

S.  37 

47  53.3 

X.944 
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VII. 


GREENWICH  MEAN  TIME- 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

Diflf. 

Diff. 

Hour. ;  Risht  Ascension. 

for 

Dfclination. 

for 

Hour. 

Right  AacetiMon. 

for 

DecUnation. 

for 

xMin. 

xMin. 

xMin. 

iMin. 

TUESDAY  9. 

THURSDAY  11. 

h    m       s 

8 

•      #       // 

tt 

h    m       s 

s 

•      t       ti 

tt 

O 

18     2  39.42 

a. 6093 

S.  27  47  53-3 

Z-944 

0 

20     2   18.37 

8.3450 

S.    23      2   30.1 

9^67 

I 

18     5  15.89 

a. 606a 

27  45  51-2 

a. 127 

I 

20     4  38.86 

a.338x 

22    52    58.4 

9.589 

2 

18     7  52.16 

a.6oa8 

27  43  38-1 

2.309 

2 

20    6  58.94 

a.33xa 

22    43    19.4 

9.7" 

3 

18  10  28.23 

a.S99S 

27  41  14. 1 

8.490 

3 

20    9  18.60 

a. 3843 

22  33  33-1 

9.831 

4 

18  13     4.10 

a. 5960 

27  38  39-3 

a. 670 

4 

20  II  37.85 

8.3x73 

22    23   39.7 

9.949 

5 

18  15  39-75 

8.59*3 

27  35  53.7 

a. 849 

5 

20  13  56.68 

3.3x04 

23    I3  39.2 

Z0.066 

6 

18  18  15.19 

8.5885 

27  32  57-4 

3.oa8 

6 

20  16  15.10 

a  .3036 

22      3   31.8 

xo.x8x 

7 

18  20  50.39 

a. 5847 

27  29  50.4 

3 -305 

7 

20  18  33.11 

8.8967 

21  53  17-5 

xo.a95 

8 

18  23  25.3s 

a.  5807 

27  26  32.8 

3.38a 

8 

20  20  50.70 

a. 8898 

21   42    56.4 

X0.408 

9 

18  26    0.07 

2.5765 

27  23    4.6 

3.558 

9 

20  23     7.88 

8.a8a8 

21   33   28.6 

10.5x8 

lO 

18  28  34.53 

a.S7aa 

27  19  25.9 

3.733 

10 

20  25  24.64 

a. 8759 

21    21    54.2 

Z0.688 

II 

18  31    8.73 

a. 5678 

27  15  36.7 

3.907 

II 

20  27  40.99 

8.8691 

21    II    13.3 

X0.736 

12 

18  33  42.66 

a. 5633 

27  II  37.1 

4.079 

12 

20  29  56.93 

a.a6a3 

21      0  25.9 

xo.84r 

13 

18  ^  16.32 

a. 5586 

27    7  27.2 

4.851 

13 

20  32  12.46 

8.8554 

20  49  32.3 

X0.946 

14 

18  38  49.69 

3.5538 

27    3    7.0 

4.488 

14 

20  34  27.58 

8.8486 

20  38  32.4 

XX.049 

15 

18  41  22.77 

a.54«9 

26  58  36.6 

4.59a 

15 

20  36  42.29 

8.84x8 

20  27   26.4 

XZ.X50 

16 

18  43  55.56 

2-5439 

26  53  56.0 

4.762 

16 

20  38  56.59 

8.8349 

20   16   14.4 

XX. 350 

17 

18  46  28.04 

a. 5388 

26  49    5-3 

4-988 

17 

20  41  10.48 

a.aaSa 

20      4   56.4 

IX. 349 

18 

18  49    0.22 

9-5337 

26  44    4.6 

5.094 

18 

20  43  23 -97 

8.88X5 

19  53  32.5 

XX  .447 

19 

18  51  32.08 

a.sa83 

26  38  54.0 

5.859 

19 

20  45  37.06 

8.8x48 

19  42    2.8 

xx.S4a 

20 

18  54    3.62 

a  .5330 

26  33  33.5 

5-423 

20 

20  47  49-75 

a.aoSa 

19  30  27.5 

\xMi 

21 

i8  56  34.84 

a.si75 

26  28    3.2 

5-586 

21 

20  50    2.04 

8.aox5 

19  18  46.6 

xi.7>8 

22 

18  59    572 

a.5iX9 

26  22  23.2 

5.748 

22 

20  52  13-93 

8.Z949 

19    7    0.2 

11.8x9 

23 

19    I  36.27 
WEI 

a. 5063 

DNESD 

S.  26  16  33.5 
AY  10. 

5-908 

23 

20  54  25.43 
F] 

a.x883 

RIDAV 

S.  18  55    8.3 
'  12. 

XX. 909 

0 

19    4    6.47 

a.  5005 

S.  26  10  34.2 

6.068 

0 

20  56  36.53 

a.x8x8 

S.  18  43  II. I 

XX. 997 

I 

19    6  3633 

a. 4947 

26    4  25.4 

6.aa5 

I 

20  58  47.24 

8.1753 

18  31    8.7 

ia.083 

2 

19    9    5-83 

a. 4888 

25  58    7-2 

6.38Z 

2 

21    0  57.56 

8.Z688 

18    19      X.2 

xa.K68 

3 

19  II  34.98 

a.48a8 

25  51  39-7 

6.536 

3 

21    3    7.50 

8.z6a5 

z8    6  48.6 

za.a^z 

4 

19  14    3.76 

a. 4767 

25  45    2.9 

6.690 

4 

21      5    17.06 

9.zs6« 

17  54  311 

18.333 

5 

19  16  32.18 

a. 4706 

25  38  16.9 

6.843 

5 

21      7  26.24 

•.Z49B 

17  43    8.7 

xa.413 

6 

19  19    0.23 

9.4644 

25  31  21.8 

6.994 

6 

ai    9  35-04 

a.U3S 

17  39  41.6 

xa.49* 

7 

19  21  37.91 

a. 458a 

25  24  17.6 

7.144 

7 

21  II  43.46 

a.X393 

X7  17    9-7 

X8.S70 

8 

19  23  55-21 

a. 45*8 

25  17    4-5 

7.898 

8 

21  13  51.51 

a.Z3XX 

17    4  33-2 

za.646 

9 

19  26  22.13 

a. 4455 

25    9  42.6 

7.438 

9 

21  15  59.19 

8.ZM9 

16  51  52.2 

za.7ao 

xo 

19  28  48.67 

a.439X 

25    2  11.9 

7.584 

10 

31    18     6.50 

9.ZZ8B 

16  39    6.8 

18.793 

II 

19  31  14.82 

a.43a5 

24  54  32.5 

7.788 

II 

21   20   13.45 

«.xia8 

16  26  17.0 

xa.865 

12 

19  33  40- 57 

a. 4859 

24  46  44.5 

7.871 

12 

31   32   20.04 

9.I068 

16  13  23.0 

X8.935 

13 

19  36    5.93 

a. 4194 

24  38  48.0 

8.018 

13 

2X   24  26.27 

a.zoeo 

16    0  24.8 

13.004 

14 

19  3^  30-90 

a.4ia8 

24  30  431 

8.X5a 

14 

21   26  32.15 

a.095X 

15  47  22.5 

X3.078 

IS 

19  40  55-47 

a.4o6x 

24  22  39.8 

8.a90 

15 

21    28  37.68 

9.0893 

15  34  16.2 

X3.X38 

16 

19  43  19.64 

a. 3995 

24  14    8.3 

8.487 

16 

21   30  42.86 

8.083s 

15  21    6.0 

X3.ao8 

17 

19  45  43.41 

a.39a8 

24    5  38.6 

8.56a 

17 

21   32   47.70 

a.o77« 

15    7  52.0 

X3.a65 

18 

19  48    6.77 

a. 3860 

23  57    0.9 

8-695 

18 

21   34  52.20 

8.0783 

14  54  34.2 

13 .397 

19 

19  50  29.73 

a. 3 793 

23  48  15-2 

8.8a8 

19 

21    36   56.37 

a. 0667 

14  41  12.8 

X3.387 

20 

19  52  52.28 

a. 3 784 

23  39  21.6 

8.958 

20 

21   39      0.20 

8.06ZZ 

14  27  47.8 

X3.446 

21 

19  55  14.42 

a. 3656 

23  30  20.2 

9-088 

21 

21    41      3.70 

8.0556 

14  14  19.3 

X3.S04 

22 

19  57  36.15 

8.3587 

23  21  II. I 

9.2x5 

22 

21    43      6.87 

8.050a 

14    0  47-3 

X3.S6x 

23 

19  59  57-46 

a.3518 

23  "  54.4 

9-348 

23 

21    45      9.72 

8.0449 

13  47  12. 0 

13.6x6 

24 

20    2  18.37 

a. 3450 

S.  23    2  30.1 

9.467 

24 

21    47    12.26 

9.0397 

S.  13  33  33.4 

X3.669 

vm. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 

Right  Awenskm. 

Diff. 

for 

xMin. 

DccUnfttloa. 

Diff. 

for 

xMin. 

Hour. 

Diff. 
Right  Atoeuioii.       for 

zMin. 

Dedination. 

Diff. 

lor 

zMizi. 

SAI 

rURDA 

.Y  13. 

MONDAY  15. 

h 

m       8 

s 

•     t      tf 

fi 

h    m       8           8 

9      f       tf 

t/ 

o 

21 

47  12.26 

« .0397 

S.  13  33  33-4 

X3669 

0 

23  20  19.64      z 

8677 

S.     I  59  25.3 

X4.808 

I 

21 

49  14.48 

a. 0344 

13  19  51-7 

13.721 

I 

23  22   11.64      z 

86s8 

I  44  36.9 

X4.804 

3 

21 

51  16.39 

a  .0393 

13    6    6.9 

13. 773 

2 

23  24    3-53     * 

8640 

I  29  48.8 

Z4.800 

3 

21 

53  1799 

a  ,094a 

12  52  19.0 

13. 8*3 

3 

23  25  55-32     z 

8623 

I  15    0.9 

14.795 

4 

21 

55  19-29 

a  .019a 

12  38  28.2 

X3 .870 

4 

23  27  4701     * 

8607 

I    0  13.4 

14.788 

5 

21 

57  20.29 

fl.oi43 

12  24  34.6 

13.9x7 

5 

23  29  38.60      Z. 

859  X 

0  45  26.3 

Z4.782 

6 

21 

59  21.00 

••0094 

12  10  38.2 

13-963 

6 

23  31  30.10     z 

8576 

0  30  39.6 

14-773 

7 

2a 

I  21.42 

a.oo4S 

II  56  39.1 

X4.008 

7 

23  33  21.51     * 

8s6a 

0  15  53-5 

14.763 

8 

22 

3  21.54 

X.9998 

"  42  37.3 

14.OSI 

8 

23  35  ".84     z 

8548 

S.    0    I    8.0 

X4.7S3 

9 

22 

5  21.39 

i.99S» 

II  28  33.0 

14  093 

9 

23  37    409     z 

8536 

N.    0  13  36.9 

X4-743 

lO 

22 

7  20.96 

X.990S 

II  14  26.2 

14x33 

10 

23  38  55-27     ^ 

8523 

0  28  21. 1 

14.731 

II 

22 

9  20.25 

X.9S59 

II    0  17. I 

14x72 

II 

23  40  46.37     « 

851a 

0  43    4-6 

Z4.718 

la 

22 

II  19.27 

I.98XS 

10  46    5.6 

i4.azi 

12 

23  42  37-4Jt     X 

8soz 

0  57  47-2 

14.703 

13 

22 

13  18.Q3 

1.9771 

10  31  51.8 

X4«48 

13 

23  44  28.38     z 

849X 

I  12  29.0 

Z4.688 

14 

22 

15  16.52 

r.97a8 

10  17  35-9 

14.283 

14 

23  46  19-30     ' 

848a 

I  27    9.8 

14.673 

15 

22 

17  14.76 

1.968s 

10    3  17.9 

X4.3X7 

15 

23   48   10.16       X 

8473 

I  41  49-7 

14.656 

i6 

22 

19  12.74 

X.9643 

9  48  57-9 

X4.350 

16 

23  50  097    » 

8465 

I  56  28.5 

14.638 

'7 

22 

21  10.48 

1.9603 

9  34  35-9 

X4-383 

17 

23   51   51-74       X 

8458 

2  II     6.2 

Z4.6X9 

i8 

22 

23     7.97 

X.9561 

9  20  12.0 

X4-4X3 

18 

23  53  42.46     X 

845  X 

2  25  42.8 

Z4.600 

19 

22 

25      5-21 

x.95ax 

9    5  46.4 

X4.442 

19 

23  55  33-15     » 

8445 

2  40  18.2 

14. 579 

ao 

22 

27    2.22 

1.9483 

8  51  19.0 

X4.47X 

20 

23  57  23.80     X 

8439 

2  54  52-3 

14.558 

21 

22 

28  59.00 

X.9444 

8  36  49-9 

14.498 

21 

23  59  14.42      z 

8434 

3    9  25.1 

14.535 

22 

22 

30  55-55 

X.9406 

8  22  19.2 

X4.5a4 

22 

0     I     5.01      z. 

.8430 

3  23  56.5 

MSxa 

23 

22 

32  51-87 
SI 

1.9368 

JNDA^ 

S.    8    7  47.0 
^14. 

14.548 

23 

0    2  55.58     z 

tue; 

8427 

SDA 

N.    3  38  26.5 

y  16. 

14.488 

0 

32 

34  47-97 

X.9333 

S.    7  53  13.4 

X4.57a 

0 

0     4  46.13      z 

8424 

N.   3  52  55-1 

14463 

z 

22 

36  43-86 

X .9297 

7  38  38.4 

14.595 

I 

0    6  36.67     z 

8423 

4    7  22.1 

14.438 

2 

22 

38  39-53 

z  .9>6a 

7  24    2.0 

14.6x7 

2 

0    8  27.20     z 

8421 

4  21  47-6 

14.411 

3 

22 

40  35-0O 

z .9sa8 

7    9  24.4 

14.636 

3 

0  10  17.72       z 

84x9 

4  36  11.4 

14383 

4 

22 

42  30.26 

Z.9X94 

6  54  45-7 

14.655 

4 

0   12      8.23       z 

8419 

4  50  33-6 

14-355 

5 

22 

44  25.33 

X .9z6a 

6  40    5.8 

X4.673 

5 

0   13   58.75       ^ 

842  z 

5    4  540 

14.^23 

6 

22 

46  20.20 

X.9X30 

6  25  24.9 

X4.690 

6 

0  15  49.28      z 

8422 

5  19  12.6 

14.295 

7 

22 

48  14.89 

X.9099 

6  10  43.0 

14.706 

7 

0  17  39.81      z 

8423 

5  33  29,4 

14-264 

8 

22 

50    9-39 

1.9068 

5  56    0.2 

14.720 

8 

0  19  30-35    ' 

8425 

5  47  44.3 

14.233 

9 

22 

52    3-71 

X.9038 

5  41  16.6 

14.733 

9 

0  21    20.91        Z 

8428 

6     I  57.3 

X4.X99 

10 

22 

53  57.85 

X.9008 

5  26  32.2 

14.746 

10 

0  23  11.49    ^ 

8432 

6  16    8.2 

X4.X6S 

II 

22 

55  51.81 

X.8980 

5  "  47-1 

14. 757 

II 

0  25     2.09      z 

8437 

6  30  17. 1 

Z4.Z3Z 

12 

22 

57  45-6i 

X.8953 

4  57     1.4 

14.767 

12 

0  26  52.73       z 

8442 

6  44  23.9 

Z4.C96 

13 

22 

59  39-24 

x.89a6 

4  42  iS-i 

14-777 

13 

0  28  43-39     * 

8447 

6  58  28.6 

X4.0S9 

14 

33 

X  32.72 

Z.8900 

4  27  28.2 

14.78s 

14 

0  30  34.09      X 

8453 

7  12  31.0 

Z4.oaa 

15 

^3 

3  26.04 

1.8874 

4  12  40.9 

14.792 

15 

0  32  24.83  ;  X 

8460 

7  26  31.2 

13.984 

16 

23 

5  19.21 

X.8849 

3  57  53-2 

14.798 

16 

0  34  15.61       z 

8468 

7  40  29.1 

X3-945 

17 

23 

7  12.23 

x.88a5 

3  43     5-2 

14.80a 

17 

0  36     6.44      z 

8476 

7  54  24.6 

13-905 

18 

23 

9    5-" 

X.8803 

3  28  17.0 

Z4.806 

18 

0  37  57-32      z 

.8484 

8    8  17.7 

Z3.86S 

19 

23 

10  57-85 

X.8779 

3  13  28.5 

14.809 

19 

0  39  48.25      z 

8493 

8  22    8.4 

X3.8a4 

20 

23 

12  50.46 

X.87S8 

2  58  39-9 

Z4.8zx 

20 

0  41  39-23      » 

8503 

8  35  56.6 

X3.78a 

21 

23 

14  42.94 

X  .8737 

2  43  51-2 

Z4.8za 

21 

0  43  30.28      z 

8513 

8  49  42.2 

X3.738 

22 

23 

16  35-29 

X.87XS 

2  29    2.5 

Z4.8z3 

22 

0  45  21.39     « 

8524 

9    3  25.2 

X3.695 

23 

23 

18  27.52 

X.8696 

2  14  13-8 

Z4.8ZO 

23 

0  47  12.57      X 

.8536 

9  17    5-6 

X3-6SO 

24 

23 

20  19.64 

1.8677 

S.     I  59  25.3 

Z4.808 

24 

0  49    3.82      Z 

8548 

N.    9  30  43-2 

13.604 

33281®— I9I5- 
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IX. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diflr. 

Diff. 

Diff. 

Biff. 

Hour. 

Right  Ascension. 

for 

Dedinatton. 

for 

Hour. 

for 

DcdinaUoci. 

for 

X  Min. 

xMin. 

• 

zMin. 

I  Min. 

WEDNESDAY  17. 

FRIDAY 

19. 

h    m       s 

s 

•        t         n 

// 

h    m       8 

8 

•      1       It 

tr 

O 

0  49     3-82 

X .8548 

N.    9  30  43.2 

13.604 

0 

2  20  28.74 

X.97ZS 

N.  19  16    4.1 

lo^a 

I 

0  50  55-15 

X .8561 

9  44  18. 1 

^^'55^ 

I 

2    22    27.13 

z  .9749 

19  26  30.5 

zo.398 

2 

0  53  46.5s 

1.8574 

9  57  50.2 

13.511 

2 

2    24  25.73 

1.9784 

19  36  51-9 

X0.3XJ 

3 

0  54  3S.04 

X.8588 

10  II  19.4 

13 .463 

3 

2    26   24.54 

Z.98Z8 

19  47    8.1 

to. 29ft 

4 

0  56  29.61 

1.8603 

10  24  45-7 

13.414 

4 

2    28  23.55 

1.9853 

19  57  19.2 

to*.X4X 

5 

0  58  21.27 

x.86x8 

10  38    9.1 

13.365 

5 

3   30  22.77 

Z.9888 

20    7  25.0 

so  .059 

6 

I     0  13.02 

I.86J3 

10  51  29.5 

13.314 

6 

2    32    22.21 

1.9934 

20  17  25.6 

9.966 

7 

X      2      4.86 

X.8648 

II     4  46.8 

13.263 

7 

2   34  21.86 

1.9959 

20  27  20.9 

9-87» 

8 

I    3  56.80 

Z.8665 

II  18     I.I 

Z3.axa 

8 

2   36   21.72 

1.9994 

20  37  10.9 

9.788 

9 

I     5  4«.84 

Z.8683 

II  31  12.2 

13.158 

9 

2   38   21.79 

3.0030 

20  46  55-5 

9.698 

lO 

I     7  40.99 

Z.870Z 

II  44  20.1 

13.104 

10 

2   40  22.08 

a. 0067 

20  56  34.6 

9.606 

II 

X    9  3325 

X .8718 

"  57  24.7 

X3.0S0 

II 

2    42    22.59 

3.0Z03 

21    6    8.2 
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SI 

2.Z093 

JNDA\ 

N.  II    II    3I.O 
''  38. 

Z4.888 

o 

8  36  57.12 

9.1825 

N.  3x  XO  35.5 

Z0.266 

0 

10    9  28.63 

2.ZOZ6 

N.  xo  56  35.5 

14.963 

I 

8  39    8.00 

9.t8o3 

3X      0      6.0 

Z0.383 

X 

10  II  34.70 

2.Z009 

XO  41  35.6 

15.0(35 

3 

8  3X  18.75 

9.1781 

20  49  39-5 

ZO.500 

3 

10  13  40.73 

9.X003 

ZO  36  3X.3 

X5.X07 

3 

8  33  29.37 

9.X758 

30  39    6.0 

10.6x7 

3 

xo  15  46.73 

a.0998 

ZO  ZX    X3.8 

X5.Z78 

4 

8  35  39.85 

a.x73« 

30  38  35.5 

X0.733 

4 

10  17  53.70 

9.0993 

9  56    0.0 

15.948 

5 

8  37  50.30 

a.x7i4 

30  17  38.0 

10.849 

5 

xo  19  58.64 

9.0988 

9  40  431 

X5.3X6 

6 

8  40    0.43 

9.Z693 

20    6  43.7 

xo'.969 

6 

xo  33      4.55 

9.0983 

9  35  33.1 

X5.383 

7 

8  43  Z0.5X 

S.X67X 

19  55  42.6 

11.075 

7 

10  34  xo.44 

9.0981 

9    9  57.2 

X5.44« 

8 

8  44  20.47 

9.Z649 

19  44  34.7 

XX.X88 

8 

XO  36  16.33 

S.O978 

8  54  28.3 

15. 513 

9 

8  46  30.SO 

9.Z698 

19  33   30.0 

11. 300 

9 

XO  38  33. X8 

9.0977 

8  38  55-6 

15.577 

xo 

8  48  40.00 

9.Z607 

19  3X   58.7 

ZZ.4ZZ 

xo 

10  30  38.04 

9.0976 

8  33  19. 1 

15.639 

XI 

8  50  49.58 

S.X586 

X9  10  30.7 

ZI.599 

XI 

10  32  33.89 

9.0974 

8    7  38.9 

15.700 

12 

8  52  59.03 

9.X564 

x8  58  56.x 

XX. 631 

13 

10  34  39.73 

9.0974 

7  51  55.1 

X5.759 

13 

8  55    8.35 

a.X54J 

x8  47  X5.0 

XX. 740 

13 

10  36  45.58 

9.0975 

7  36    7.8 

X5.8Z8 

14 

8  57  17-55 

9.X5a5 

18  35  27.3 

XX.848 

14 

10  38  51.43 

9.0976 

7  30  17.0 

15.874 

IS 

8  59  36.63 

9.X509 

18  33  33.3 

IX  .955 

^5 

10  40  57.29 

S.O978 

7    4  23.9 

15.999 

16 

9    I  35.57 

9.X48S 

x8  XX  32.7 

X9.069 

16 

xo  43    3.16 

9.0980 

6  48  35.5 

Z5.984 

17 

9    3  44.40 

9.X469 

17  59  25.8 

X9.X67 

'7 

10  45    905 

9.0984 

6  33  34.8 

Z6.037 

x8 

9    5  53." 

9.Z449 

17  47  12.7 

X9.37Z 

18 

10  47  14.97 

9.0988 

6  x6  31.0 

Z6.088 

19 

9    8    1.70 

9.X4a3 

17  34  53.3 

X2.375 

19 

10  49  30.91 

2.0993 

6    0  X4.2 

Z6.138 

30 

9  xo  xo.x8 

9.1403 

17    32    27.7 

x7    9  50.0 

Z2,478 

30 

10  51  36.88 

a. 0998 

5  44    4.4 

z6.z88 

31 

9    X3    18.54 

a.  1384 

za.580 

n 

10  53  32.88 

a.xoo3 

5  27  51.7 

Z6.235 

32 

9  14  26.79 

2.X366 

x6  57  18.1 

ia.68a 

33 

10  55  38.92 

2.Z0ZZ 

5  II  36.2 

z6.a8i 

^3 

9  16  34.93 

a.  1347 

16  44  34.2 

ia.781 

23 

10  57  4501 

2.1019 

4  55  18.0 

z6.3t5 

24 

9  18  42.95 

2.Z328 

N.  16  31  44.4 

ia.88o 

24 

10  59  51-15 

2.X028 

N.    4  38  57.3 

Z6.368 

XII. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

Diff. 

Diff. 

Hour. 

RIcht  Ascension. 

for 
xMtn. 

DcdiiMtion. 

for 
zMtn. 

Hour. 

Right  Aaeension. 

for 
xMin. 

Dcdinotioa. 

for 
1  Min. 

M< 

DNDA^ 

X  29. 

WEDNESDAY  31. 

li   m       s 

s 

•        r         $1 

tt 

h    m       s 

8 

•        in 

li 

O 

10  59  5115 

a.xoaS 

N.    4  38  57-2 

x6.s68 

0 

13  43  10.74 

3.2333 

S.    8  46  21.7 

i6.saa 

Z 

"     I  57-34 

9 . Z036 

4  22  33.8 

16.4x0 

I 

13  45  34.83 

a.  3369 

9    2  51.8 

16.480 

2 

II     4    358 

a. 1045 

4    6    8.0 

16.450 

3 

12  47  39-17 

a. 34x5 

9  19  193 

16.436 

3 

II     6    9.88 

a . 1056 

3  49  39-8 

l6.4«9 

3 

13  49  53.80 

3.3463 

9  35  44.1 

16.391 

4 

II     8  16.25 

3.1068 

3  33    9-3 

x6.5a7 

4 

12  52     8.71 

3.3509 

9  52    6.2 

X6.343 

5 

II  10  33.69 

a. 1079 

3  16  36.6 

16.563 

5 

12  54  23.91 

a»558 

10    8  25.3 

X6.293 

6 

II  13  39.30 

a. 1093 

3    0    1.8 

X6.597 

6 

12  56  39.41 

a. 3608 

10  24  41.4 

16.343 

7 

II  14  35-79 

a.xxo6 

2  43  25.0 

X6.630 

7 

12  58  55.20 

3.a657 

10  40  54.3 

X6.188 

.    8 

II  16  43-47 

9.II30 

a  26  46.2 

z6.66a 

8 

13     I  11.29 

a.  3708 

10  57    3.9 

X6.X33 

9 

II   18  4923 

a.xi34 

a  10    5.6 

X6.69X 

9 

13     3  27.69 

a. 3758 

II  13  10.2 

16.076 

lO 

II  30  56.08 

a.xiso 

I  53  '^3-3 

X6.7X9 

10 

13     5  44.39 

a. 3809 

II  39  13.0 

x6.oi# 

II 

II  23     303 

a.  1 167 

I  36  39-3 

X6.746 

II 

13    8     1.40 

a. 3863 

II  45  12.1 

15. 953 

13 

II  25  10.08 

a.xiSj 

I  19  53.8 

16.770 

13 

13  10  18.73 

3.39x5 

la     I     7.4 

X5.890 

^3 

11   27  17.23 

a.xaoa 

I    3    6.9 

16.793 

13 

13  12  36.38 

a.  3968 

13    16   58.9 

X 5.834 

H 

II   39  24.50 

a.iaaz 

0  46  z8.6 

X6.816 

14 

13  14  54.35 

a. 303a 

12   32   46.3 

X5.756 

15 

II  31  31.88 

a.X340 

0  29  39.0 

Z6.836 

15 

13  17  12.64 

3.3076 

12   48  29.6 

X5.686 

i6 

II  33  3938 

a.X36x 

N.    0  13  38.3 

x6.8s5 

16 

13  19  31.26 

a.3i3x 

13     4    8.6 

XS.6X3 

I? 

11  35  47.01 

a.zaSa 

S.    0    4  13.6 

X6.873 

17 

13  21  50.21 

3.3x87 

13  19  43-2 

XS.S39 

i8 

II  37  54.76 

a. 1303 

0  31      6.4 

16.887 

18 

13  24    9-50 

a -3243 

13  35  13.3 

X5.463 

19 

II  40    2.65 

a.  1337 

0  38    0.0 

16.900 

19 

13  26  29.13 

2.3299 

13  50  38.8 

15.385 

30 

II  42  10.68 

a.  1350 

0  54  54-4 

16.913 

30 

13  28  49.09 

a. 3356 

14    5  59-5 

15.304 

21 

II  44  18.85 

a.X373 

I  II  49-5 

16 .9*3 

31 

13  31    9.40 

3.34x3 

14  21  15.3 

15.333 

33 

II  46  27.16 

a. 1398 

I  28  45.3 

x6.93a 

33 

13  33  30.05 

2.3471 

14  36  26.1 

15.137 

23 

II  48  35-63 

a.X425 

rESDA' 

S.     I  45  41.3 
'i^3o. 

16.938 

23 

13  35  51.05 
THURJ 

3.3529 

3DAY. 

S.  14  51  31-7 
A.PRIL  I. 

15.050 

0 

II  50  44.26 

a. 145a 

S.    a    2  37.8 

16.943 

0 

13  38  12.40 

23588 

S.  15    6  32.1 

14.96a 

I 

II  5a  53-05 
II  55    3.01 

a, 1479 
a.xjoS 

2  19  34-5 
2  36  31-4 

16.947 
X6.948 

2 

3 

II  57  II. 14 

a.  1536 

2  53  28.3 

X6.948 

4 

II  59  30.44 

a. 1566 

3  10  25-2 

16.947 

PHASES 

OF  T] 

HE  MOON. 

5 

13       I    39.93 

a. 1597 

3  27  21.9 

X6.943 

6 

13     3  39.60 

13       5   4946 

a .  x6a8 
a.x66o 

3  44  18.4 

4  I  14-4 

X6.938 
16.930 

7 

8 

"     7  59.5a 

3x693 

4  18  lO.O 

i6.9aa 

d 

h     m 

9 

13    10      9.77 

a.x7a6 

4  35    50 

16.9x1 

0 

Full  Moon 

. 

.     .  Mar.       I 

6  32.6 

10 

13    13    30.33 

a.x76x 

4  51  59-3 

X6.898 

c 

Last  Quarter 

•         • 

.     .     .     .      8 

0  27.6 

II 

13    14  30.90 

a. 1797 

5    8  52.7 

X6.883 

# 

New  Moon 

•         • 

.     .     .     .     IS 

7  42.3 

12 

13    16   41.79 

2x833 

5  25  45-2 

X6.867 

%/ 

r      ^        w 

13 

13    18   53.89 

a.z869 

5  42  36.7 

x6.a48 

D 

First  Quartei 

•         • 

.     ...     23 

[O  48.0 

14 

13    31      4.33 

a. 1907 

5  59  27.0 

x6.8a8 

0 

Full  Moon 

■         • 

.     .     .     .     30  ] 

17  37.7 

JS 

12  23    15.77 

13  35   37.56 

a  1945 
a. 1984 

6  16  16.0 
6  33    31 

X6.806 
X6.783 

16 

17 

13    37  39.58 

a.aoa4 

6  49  49-9 

X6.757 

d       h 

18 

12   29   51.85 

a.ao6s 

7    6  34.5 

16.739 

c 

Perigee    .     . 

•         • 

.     .     .  Mar. 

4  150 

19 

12  32      4.36 

a.axo6 

7  23  17-4 

X6.699 

c 

Apogee    .     . 

•         • 

4 

10  13.3 

20 

12   34   17.12 

a. 2x48 

7  39  58.4 

X6.667 

31 

12  36  30.13 

a.ax9o 

7  56  37-4 

X6.633 

__          _ 

- 

23 

12  38  43-40 

a.aa34 

8  13  14-4 

X6.598 

1 

23 

12   40  56.94 

a. 3378 

8  29  49.3 

16.561 

24 

12  43  IO-74 

^.%Z^l 

S.    8  46  31.7 

16.533 

1 
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APRIL,  1915. 


AT  GREENWICH  APPARENT  NOON. 


Day  of 

the 
Week. 


Thur. 

Fri. 

Sat. 

SUN, 

Mon. 

Tues. 

Wed. 
Thur. 
FrL 

Sat. 

SUN. 
Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Fri. 

Sat. 


I 

2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 
H 

15 

i6 

17 
i8 

19 

20 

21 

22 

23 

24 

25 
26 

27 

28 
29 

30 
31 


THE  SUN'S 


Apparent  Ri^t 
Ascenaion. 


h  m    9 

o  39  17.25 

o  42  55.58 
o  46  34.04 

o  50  12.64 
o  53  51.40 
o  57  30.36 


I  9-51 
4  48.89 

8  28.51 

12  8.39 

15  48.54 
19  28.97 

23  970 
26  50.74 

30  32.12 

34  13.82 
37  55.88 
41  38.30 

45  21.10 
49  4.28 


Diff.for 
z  Hour. 


2    7  46.43 

2   II   32.19 
2    15   18.42 

2   19      5.14 
2   22  52.35 

2   26  40.08 
2  30  28.34 


s 
9.096 

9.100 

9.105 

9. 112 
9.119 
9.127 

9.136 
9.146 
9156 

9.167 
9.179 
9.191 

9.204 
9.217 

9-231 

9-245 
9.260 

9-275 

9.291 
9.308 


52  47.87 :  9.325 


1 56  31.86  I  9.342 

2    o  16.28  I  9.360 

2      4      I.I4  ,    9378 


9-397 
9.416 

9.436 

9.457 

9.478 
9.500 

9.522 


Apparent  Decli- 
nation. 


tt 


N.  41356.4 

4  37    6.0 

5  010.7 

5  23  10.2 

546    4-3 

6  852.4 

63134.3 
654    9.6 

7  1638.0 

73859.1 

8  I  12.6 

823  18.1 

84515.1 

9  7    3.5 
9  2842.7 

95012.4 

10  II  32.4 
1032  42.2 

io  53  41.5 

11  14  29.9 

II  35    7.2 

11  5532.9 

12  1546.7 
123548.4 

12  55  37.6 

13  15  14-1 

13  34  37.4 

135347.4 

14  1243.6 

14  31  25.9 
N.I4  49  53.9 


Diff .  for 
z  Hour. 


// 


+57-99 
5780 

57-59 

+57-37 

57-13 
56.88 

+56.61 

56.33 
56.03 

+55-72 
55-39 
55-05 

+5470 

54-33 
53-94 

+53-54 

53-" 
52-69 

+52-25 
51-79 
51-31 

+50.82 

50.32 
49-81 

+49.28 
48.74 
48.19 

+47.63 

47-05 
46.46 

+45-86 


Semidiam- 
eter. 


tt 


6  2.05 
6  1.77 
6    1.49 


6 
6 
6 


1. 21 

0.93 
0.65 


6  0.36 
6  0.08 
5  59-80 

5  59.52 
5  59.24 
5  58.97 

5  58.70 

5  58.43 
558.16 

5  57.89 
5  57.62 

5  57.36 

5  57.10 
5  56.84 
5  56.59 

5  56.34 
556.09 

5  55.84 

5  55.59 
5  55.34 
555-09 

5  54.85 
55460 

5  54.36 
554.12 


Sidereal 
Time  of 
Scmidi- 
axncter 
Passing 

Me- 
ridian. 


s 
64.47 

64-49 
64.51 

64.53 
64-55 
64.57 

64.60 
64.63 
64.67 

64.71 

64-75 
64.79 

64.83 
64.88 

64.93 

64.98 

65.03 
65.09 

65.15 
65.21 

65.27 

65.33 
6539 
65-46 

65.53 
65.60 

65.67 

65.74 
65.81 

65.89 
65.97 


Equation  of 

Time,  to  be 

Added  to 


Subtracted 
from 


m        s 

4  13.33 
3  5516 
3  37.11 

3  19.21 
3  1.47 
2  43.91 

2  26.57 
2     9.44 

I  52.55 

I  35.92 
I  19.56 

I     3.48 

o  47.70 
o  32.23 

o  17.09 
o    2.28 


o  12.17 
o  26.27 

o  39.99 
o  53.32 
I 


6.26 


I  18.78 
I  30.88 
I  42.56 

I  53.79 

2  4-55 
2  14.85 

2  24.66 
2  33.98 
2  42.77 

2  51.04 


for 


a 
0.759 

0.755 
0.749 

0.743 
0.736 

0.727 

0.7x8 
0.709 
0.699 

0.688 
0.676 
0.664 

0.651 
0.638 
0.624 

0.610 

0.59s 
0.580 

0.564 

O.S47 
0.531 

0.513 
0.49s 
0.477 

0.458 

0.439 
0.4x9 

0.398 
0.377 
0.355 

0.333 


NOTB. — ^The  mean  time  of  scmidiameter  passing  the  meridian  may  be  found  by  subtracting  o^.iS  from  the  sidereal 
time. 
The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing. 


II. 
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AT  GREENWICH  MEAN  NOON, 


Day  of 
the 

Day  of  the 
Month. 

THE  SUN'S 

Bquation  of 

Time,  to  be 

Subtracted 

from 

DifT.  for 
I  Hour. 

Sidereal  Time. 
or  Right  Ascen- 

WfHE4 

Aftparcnt  Risht 
AflocDskm. 

Diff.for 
X  Hour. 

Apparent  DecU- 
nation. 

Diff.for 
zHour. 

sion  of  Mean 

Added  to 
Mean  Time. 

Sun. 

Thur. 

Fri. 

Sat. 

I 
2 

3 

h     m        s 
0  39    16.61 

0  42    54.99 
0  46   33.49 

• 
9.097 

9.ZO2 

9.107 

0       1        // 

N.  4  13  52.3 

4  37    2.2 

5  0    7.2 

+58.01 

57.81 
57.60 

m        s 

4  13.39 
3  55.21 
3  37.16 

s 
0.759 
0.755 
0.749 

h     m        s 

0  35     3.22 

0  38  59.78 
0  42    56.33 

SUN. 

Mon. 

Tues. 

4 

5 
6 

0  50   12.14 

0  53  50.94 
0  57  29.94 

9.I14 

9. 121 
9.129 

5  23    7.1 

5  46    1.4 

6  8  49.8 

+57.38 

57.14 
56.89 

3  19.25 
3     1.50 

2  43.95 

0.743 
0.736 

0.727 

0  46  52.88 
0  50  49.44 

0  54  45.99 

Wed. 
Thur. 
Fri. 

7 
8 

9 

I     I     9.14 
I     4  48.56 
I     8  28.23 

9.138 
9.148 

9.158 

6  31  32.0 

6  54    7.6 

7  16  36.3 

+56.62 

56.34 
56.04 

2  26.60 
2     9.46 
I  52.57 

0.718 
0.709 
0.699 

0  58  42.55 

1  2    39.10 

I     6  35.65 

Sat. 

SUN. 

Mon. 

lO 

II 

12 

I  12     8.14 

I  15  48.33 
I  19  28.81 

9.169 
9.180 
9.192 

7  38  57.6 

8  I  11.4 

8  23  17.1 

+55.73 
55.41 
55.07 

I  35.94 
I   19.57 
I     3.49 

0.688 
0.676 
0.664 

I  10  32.21 
I  14  28.76 
I  18  25.32 

Tues. 
Wed. 
Thur. 

13 
14 
15 

I  23    9.58 
I  26  50.66 
I  30  32.07 

9.205 
9.218 
9.232 

8  45  14.4 

9  7    3.0 
9  28  42.4 

+54.71 
54.34 
53.95 

0  47.71 
0  32.24 

0  17.09 

0.651 
0.638 
0.624 

I  22  21.87 
I  26  18.42 
I    30   14.98 

Fri. 

i6 

17 
i8 

I  34  13.82 
I  37  55.92 
I  41  38.37 

9.247 
9.262 

9.a77 

9  50  12.4 
10  II  32.6 
10  32  42.6 

+53.54 
53-" 
52.69 

0     2.28 

0.610 

0.595 
0.580 

I  34  11.53 

Sat. 
SUN. 

0  12.17 
0  26.27 

I  38  8.09 
I  42     4.64 

Ill 

19 

20 
21 

I  45  21.21 
I  49    4.42 
I  52  48.04 

9.293 
9.309 
9.326 

10  53  42.1 

11  14  30.7 
II  35    8.1 

+52.25 
51.79 
51.32 

0  39.99 

0  53.33 

1  6.27 

0.564 
0.547 
0.531 

I  46     1.20 

I  49  57.75 
I  53  54-31 

Thur. 

Fri. 

Sat. 

22 
23 

24 

1  56  32.07 

2  0  16.52 
2    4     1.40 

9.343 
9.361 

9.379 

11  55  34.0 

12  15  48.0 

12  35  49.9 

+50.83 

50.33 
49.82 

I   18.80 
I  30.90 
I  42.57 

0.513 
0.495 
0.477 

1  57  50.86 

2  I  47.42 
2     5  43.97 

SUN. 

Mon. 

Tues. 

25 
26 

27 

2    7  46.73 
2  II  32.52 

2  15  ^^'77 

9.398 
9.417 
9.437 

12  55  39.2 

13  15  15.8 
13  34  39.2 

+49.29 

48.75 
48.20 

1  53.80 

2  4.57 

2    14.86 

0.458 
0.439 
0.419 

2  9  40.53 
2  13  37.08 

2  17  33.64 

Wed. 
Thur. 
Fri. 

28 
29 

30 

2  19    5.52 
2  22  52.76 
2  26  40.51 

9.458 
9.479 
9.501 

13  53  49.3 

14  12  45.6 

14  31  28.0 

+47.64 
47.06 

46.47 

2   24.68 
2   33.99 
2   42.79 

0.398 
0.377 
0.355 

2  21  30.19 
2  25  26.75 
2  29  23.30 

Sat. 

31 

2  30  28.80 

9.523 

N.  14  49  56.1 

+45.87 

2    51.06 

0.333 

2  33  19.86 

Kant 

,-Th. 

« 

e  aemidiameter  f or  11 
e  sign  +  prefixed  to 
re  incrcHhic. 

ncannoon 
the  hourly 

may  be  assumed  the  1 

Bameastl: 
indicates 

lat  for  apxMrenI 
that  north  dec! 

knoon. 
Inations 

Diff .  for  I  Hour, 

+^.8565. 

(Table  m.) 
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APRIL,  1915. 


m. 


AT  GREENWICH  MEAN  NOON. 

• 

i. 

1. 

THE  SUN'S 

Loeorithm  of  the 

Radius  Vector  of 

theBarth. 

Diff.foc 
zHour. 

Mean  Time  of 
Sidereal  NooD. 

Day  of 
Monti 

True  Ixmsitude. 

Diff.for 
zHour. 

Latitude. 

k 

A' 

I 

2 

3 

91 
92 

93 

• 

10 
II 
12 

41    22.3 

40  31 -6 
39  39.1 

t         tt 

41       0.3 
40      9.6 

39  170 

147-93 
147.85 
147-77 

It 
-0.37 
0.42 
0.44 

9-999  7495 

9.999  8761 

0.000  0032 

+52.6 

52.9 
531 

h     m        s 
23    21      6.61 
23    17    10.70 

23    13    1479 

4 

5 
6 

94 

95 
96 

13 
14 
15 

38  44.8 

37  48.7 
36  50.9 

38  22.6 
2^7  26.4 
36  28.4 

147.70 
147.62 

147-55 

—  0.42 

0.37 
0.30 

0.000  1308 
0.000  2586 
0.000  3864 

+53-2 
53-2 
53-2 

23     9  18.89 
23     5  22.98 

23       I    27.07 

7 
8 

9 

97 
98 

99 

16    35    51.4 

17  34  50.1 

18  33  47.1 

35  28.8 

34  27.4 
33  24.2 

147.48 
147.41 

147-34 

—  0.19 

—  0.07 
-fO.06 

0.0005140 
0.0006414 
0.000  7683 

+53-1 
52.9 
52.7 

22  57  31.16 
22  53  35.25 
22  49  39-35 

lo 
II 

12 

100 

lOI 

102 

19 
20 

21 

32  42.2 
31  35.6 
30  27.1 

32  19.3 
31   12.5 

30     3-9 

147.26 

147-19 
147.11 

+  0.19 
0.31 
0.44 

0.000  8946 
0.00 1  0202 
o.ooi  1449 

+524 
52.1 

51.8 

22  45  43.44 

22    41    47.53 

22  37  51-62 

13 
14 
15 

103 
104 

105 

22 

23 
24 

29  t6.8 

28     4.4 

26  50.1 
1 

28  53.4 
27  41.0 
26  26.6 

147.03 
146.9s 

146.87 

+  0.53 
0.61 
0.67 

o.ooi  2686 
0.001  3914 
O.OOI  5132 

+51-4 
50.9 
50.5 

22  33  55.71 

22    29    59.80 
22    26      3.90 

i6 

17 
i8 

106 
107 
108 

25 
26 

27 

25  33.8 
24  15.4 
22  54-9 

25    lO.I 

23  51.6 
22  31.0 

146.78 
146.69 
146.60 

•fO.70 
0.70 
0.68 

O.OOI  6339 
O.OOI  7536 
O.OOI  8723 

+50.1 

49.7 
49.2 

22    22       7.99 
2.2    18    12.08 
22    14    16.17 

19 

20 
21 

109 
no 
III 

28 

29 

30 

21  32.2 

20    7-5 
18  40.5 

21     8.2 

19  43.3 
18  16.2 

146.51 
146.42 

146.33 

•fO.64 

0.57 
0.48 

O.OOI  9900 
0.002  1067 
0.002  2225 

+48.8 

48.4 
48.1 

22    10   20.26 
22       6    24.35 
22       2    28.44 

22 
23 

24 

112 

"3 
114 

31 
32 

33 

17  11.4 

15  402 
14    6.7 

16  47.0 
15  15-6 
13  42.0 

146.24 
146.15 
146.06 

•f  0.36 

0.23 

-l-O.IO 

0.002  3375 
0.0024517 
0.002  5652 

+47-7 
47-4 
47-2 

21    58    32.53 

21  54  36.62 

21    50  40.72 

25 
26 

27 

115 
116 

117 

34 
35 
36 

12  31. 1 

10  53.4 

9  13.7 

12     6.3 

10  28.4 

8  48.6 

145-97 
145.89 
145-80 

-0.03 
0.15 
0.25 

0.002  6782 
0.002  7906 
0.002  9027 

+47 -o 
46.8 
46.6 

21    46   44.81 
21    42   48.90 
21    38    52.99 

28 

29 
30 

118 
119 
120 

37 
38 
39 

7  32.0 

5  48.3 
4     2.9 

7    6.7 
5  23.0 
3  37.4 

145.72 
145.64 
145-57 

-0.33 
0.38 
0.40 

0.003  0144 
0.003  1259 
0.003  2371 

+46.5 
46.4 

46.3 

21  34  57.08 

21    31       1. 17 
21    27      5.26 

31 

121 

40 

2  15.8 

I  50- 1 

145.50 

-0.38 

0.003  3479 

+46.1 

21    23      9.35 

I» 

lOTB.— 1 

rhe  longitudes  in  the 
those  in  the  column  i 
fictitious  year. 

column  I  are  re 
'are referred  to 

ferred  to  tl 
the  mean  c 

le  true  equio 
Kiuinox  of  th 

lox  of  their  own  dati 
e  beginning  of  the  B 

t,  while 
esselian 

Diff .  for  z  Hoar. 

-9».««96. 

(Table  11.) 

rv. 


I 

V 


•n 

& 


I 

2 

3 

4 

5 
6 

7 
8 


10 

II 

12 

13 

15 

i6 

17 
i8 

19 

20 

21 

22 

^3 
24 

25 
26 

27 

28 
29 

30 
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THE  MOON'S 


SBMIDIAMETBR. 


Noon. 


/# 


6 
6 
6 

6 
6 
6 


5 
5 
5 

4 
4 
4 


5 
6 


33.2 
33.2 
29.0 

21.6 

11.9 

i.o 


49.8 
38.9 
5  28.8 


19.5 
II. 2 

3.9 

57.6 

52.3 
48.2 


4  45.4 

4  44.3 

4  45.0 

4  47.9 

4  53.2 

5  I.o 


11.3 
24.0 

5  38.6 


54.3 

9.9 
6  24.0 


6  35.1 
6  41.9 

6  43.5 


I 


31  i  16  39.9 


Midnl^t. 


// 


6  33.7 

6  31.5 

6  25.6 

6  16.9 

6  6.5 

5  55.4 

5  44.3 

5  33.7 

5  24.0 

5  15.2 

5  7.4 

5  0.6 

4  54-8 

4  50.1 

4  46.6 

4  44-6 

4  44.4 

4  46.2 

4  50-2 

4  56.8 

5  5.8 

5  17.4 

5  31. 1 

5  46.4 

6  2.2 
6  17.2 
6  30.0 

6  39.1 

6  43-4 

6  42.3 


16  36.3 


HORIZONTAI,  PARALLAX. 


Noon. 


// 


60  39.21 
60  39.00 
60  23,76 

59  56.49 
59  20.95 
58  41.01 

57  59.93 
57  20.03 

56  42.74 

56  8.78 
55  38.40 
55  11.57 

54  48.40 
54  29.02 

54  13.91 

54  3.78 

53  59.53 

54  2.18 

54  12.77 
5432." 

55  0.79 

55  38.80 

56  25.40 

57  18.87 

58  16.33 

59  13.61 

60  5.46 

60  46.29 

61  II. 17 
61  17. II 

61  3.74 


Diff.for 
I  Hour. 


tt 


+0.329 

-0.338 
0.910 

-X.336 
1.598 
1.708 

-X.699 
1. 616 
X.487 

-I -341 
1. 192 

1.043 

-0.888 
0.723 
0.531 

-0.306 
-0.041 
+0.270 

+0.618 
0.998 

1.392 

+1.771 
2.101 

2-335 

+2.424 

2.313 
1.969 

+1.398 
+0.654 
-0.163 

-0.933 


Midnlsht. 


ff 


60  41. II 
6033.10 
60  11.40 

59  39.50 

59  1.31 
58  20.44 

57  39.73 
57  1.00 
56  25.32 

55  53.14 
55  24.54 
54  59.52 

54  38.22 
54  20.89 
54  8.17 

54  0.86 

53  59.92 

54  6.43 

54  21.30 

54  45.26 

55  18.66 

56  I. II 

56  51.43 

57  47.33 

58  45.30 

59  40.57 

60  27.^9 

61  0.97 
61  16.60 
61  12.74 

60  50.50 


Diff.  for 
z  Hour. 


n 


-O.OII 
0.640 

1. 143 

-1.488 
1.670 
1.716 

-1.665 
1.555 

1. 41 6 

— Z.266 
1. 118 
0.966 

-0.808 
0.631 
0.424 


.179 
+0.109 
0w|40 

+0.805 
1.195 

1.585 

+1.945 
2.233 

2.402 

+2.396 
2.170 
1.710 

+1.042 
+0.248 
-0.562 

—1.266 


UPPER  TRANSIT. 


Meridian  of 
Greenwich. 


h       m 

13  33.5 

14  32.2 

15  34.3 

J  6  37.9 

17  40.1 

18  38.8 

19  32.7 

20  22.0 

21  7.4 

21  50.3 

22  31.7 

23  12.8 

23  54.5 
6 

0  37.7 

1  23.0 

2  10.7 

3  0.4 

3  51.5 

4  43.0 

5  33.9 

6  23.5 

7  II. 6 

758.7 

8  45.5 

9  33.2 

10  23.1 

11  16.5 

12  14.4 

13  16.9 

14  22.4 


Diff.  for 
z  Hour. 


m 

2-37 
2.52 

2.63 

2.64 

2.53 
2.35 

2.14 
1.97 
1.83 

1-75 
1.71 

1.72 
1.76 

•  • 

1.84 

1.94 
2.03 
2.10 

2.14 
2.14 
2.10 

2.03 
1.98 

1-95 

1.96 
2.02 
2.14 

2.31 

2.51 
2.68 

2.75 


AGE. 


Noon. 


d 
16.7 

17.7 

18.7 

19.7 
20.7 
21.7 

22.7 

23.7 
24.7 

25.7 
26.7 

27.7 

28.7 
0.0 
1.0 

2.0 

3.0 
4.0 

5.0 

6.a 
7.0 

8.0 

9.0 
1 0.0 

I  I.o 
12.0 
13.0 

14.0 
15.0 
16.0 

17.0 
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GREENWICH  MEAN  TIME. 


V. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hcnir. 


Right  Ascension. 


Diff. 
for 

zMin. 


Bcdinatian. 


o 
I 

a 

3 

4 

5 
6 

7 
8 

9 

10 

xz 

12 
13 

15 
16 

17 
18 

^9 
20 

21 

22 

^3 


o 
I 
2 

3 

4 

5 

6 

7 
8 

9 
10 

XI 

12 

^3 
14 

16 

17 
18 

19 
^o 

21 

22 

23 
24 


THURSDAY  i. 


3 
3 
3 
4 
4 
4 


m 

38 
40 

43 
45 
47 
50 
52 
54 
57 

59 

2 

4 
6 


9 
II 

14 
16 

19 
21 

4  24 
4  26 
4  29 
4  31 
4  34 


s 
12.40 

34.10 

56.16 

18.58 

41.36 

4.50 
28.00 

51.86 

16.09 

40.69 

5.65 

30-98 
56.68 

22.75 
49.19 

16.00 

43.18 

10.74 
38.66 

6.96 
3562 

4.66 
34.06 

3.83 


s 
a. 3588 

a. 3647 

a. 3707 

a  .3767 
a.38a7 

a. 3887 
a. 3947 
a. 4008 

a. 4069 
3.4x30 
a.4Z9X 
a.4as3 
>.43X4 
9.4376 
a. 4438 

a. 4499 
a. 456a 
a. 4633 
a. 4685 

a. 4747 
a. 4808 
a. 4870 

a.493X 
a. 499a 


S.  15    6 

15   21 
15   36 

15    51 

x6  5 
z6  20 

16  34 
z6  48 

17  3 
17  17 

17  31 
17  45 

17  59 
x8  X2 

18  26 

1839 

18  53 

19  6 
19  19 
19  32 

19  45 

19  57 

20  10 

S.  20  22 


32.1 

27.1 

16.6 

0.4 

38.5 
10.7 

36.9 

56.9 
10.7 

18.Z 

Z9.0 

13.2 

0.7 

41.3 

14.9 

41.4 

0.6 

".5 
16.8 

13.6 
2.6 

43-8 
17.0 
42.1 


FRIDAY  2. 


36 

39 
41 
44 
46 

49 
51 
54 
56 

59 

I 

4 

7 

9 
12 

14 

3C7 

19 
22 

25 
27 
30 

33 

35 
38 


3396 
4.46 

3532 

6.54 
38.12 
10.06 

42.35 
14.99 

47.98 
21.3X 

54.99 
29.00 

3-34 
38.02 

13.02 

48.34 
23.98 

59-93 

36.19 

".75 
49.60 

26.75 

4.18 

41.88 

19.86 


».SOS3 
a. 5x13 

a  .5x73 
a. 5*33 
a. 5393 

9.5353 

a.54ix 

a. 5469 
a. 5587 

a.55«4 
a. 5640 
9.5696 
a. 575a 
a, 5807 
a. 5860 
8.59x3 
9.5966 
a.6oz8 
9.6068 
a.6xz8 
a. 6x67 
a.6ai5 
a .6a6x 
a  .6307 
a. 6353 


S.  20 
ao 
ao 
ax 
ax 
ax 
ax 
21 
aa 
aa 
aa 
aa 
aa 

23 
23 
23 
23 
23 
23 
23 
24 
24 
24 

24 
S.  34 


59 
xo 

aa 
34 


34  590 

47  7.6 
7.8 

59-4 

42.4 
x6.6 

45  42.0 

56  58.4 

8  5.7 
19  3.8 

29  52.6 

40  32.0 

51  a.o 

aa.4 

33.0 

33.8 
34.8 

5.8 

50  36.7 

59  57-4 

9  7.9 
18  8.0 

26  57.7 

35  36.9 
44  5-6 


z 

XX 

ax 

31 
41 


Diff. 
for    IHoiir. 

xMin. 


X4.96a 

14.871 
X4.778 
X4.683 
14.586 
X4.487 

X4.385 
X4.a8a 

14.177 
14.069 
X3.959 
X3.848 

X3.734 
X3.6X8 
X3.50X 
X3.38X 
13.959 
X3.X35 
X3.009 
za.88a 
xa.75a 
xa.6ao 
xa.486 
za.350 


xa.az3 
xa.073 
IX. 93a 
11.788 
11.643 
IX. 497 
11.34S 
II. 198 

11.045 
10 .891 

10.735 

xo.578 

10.490 

10.858 

10.095 

9.939 

9.767 

9.599 

9.430 

9.960 

9.088 

8.915 
8.74X 
8.566 
8.389 


Right  Ascension. 


Diff. 

for 

xMin. 


Declination. 


o 

I 
2 

3 

4 

5 
6 

7 
8 

9 
xo 

II 

12 

13 
14 

15 
16 

17 
18 

19 

20 

ai 
aa 

23 


o 

z 
a 

3 

4 

5 
6 

7 
8 

9 
xo 

xz 

xa 

13 
14 

15 
16 

17 
x8 

19 
ao 

ax 

aa 

23 
24 


SATURDAY  3. 


h 

5 


5 
6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 


xn 
38 
40 

43 
46 
48 

SI 
54 
56 

59 

a. 

4 

7 

10 

12 

^5 
18 

20 

23 
26 

29 
31 
34 
37 
39 


s 
19.86 

58.11 
36.61 

15.36 
54.36 
33.59 
13.05 
52.74 
32.64 

12. 74 

53.04 
33.52 
14.19 

55.03 
36.03 

17.19 

58.49 
39.92 
21.47 
3.14 
44.9a 

a6.79 

8.75 
50.78 


s 

a. 6353 

9.6396 

a. 6438 

a. 6479 

9.6519 

9.6558 

9.6596 

9.6633 

9.6667 

9.6700 

a  .6739 

9.6763 

9.6793 

9.6890 

a. 6847 

9.6879 

9.6894 

9.6915 

9.6935 

9.6954 

9.697X 

a. 6986 

a. 6999 

a.70xx 

// 


S. 


24 

24 
25 
25 
25 
25 
25 
25 

25 

25 

25 
a6 

36 

36 
36 

36 
36 
a6 
36 
36 
a6 

36 

3 


S.  3 


SUNDAY  4. 


6 
6 
6 
6 
6 
6 
6 


42 
45 
47 
50 

53 
56 
58 

X 

4 
6 

9 
za 

14 

17 
ao 

23 

25 

38 

31 
33 
36 
39 
41 
44 
47 


32.88 

15.04 

57-24 

39.47 

21.73 
4.00 

46.37 

28.53 
Z0.78 

53.00 
35.18 
17.31 
59.38 
41.38 
33.39 

5-" 
46.83 

28.44 
9.93 

51.27 
33.48 

1353 
54-41 
35-" 

15.65 


9.7099 
8.7030 
9.7036 
9.7041 
9.7044 
8.7045 
9.9044 

9.7043 
9.7039 
9.7033 
9.7086 
9.7017 
9.7006 

9.6993 

9.6978 
9.696a 

9.6944 
9.6994 

9.6903 
9.6880 
9.6855 

9.68a8 
a. 6799 
a. 6770 
a. 6738 


S.  a 

a 
3 
3 
3 
3 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
3 
3 
3 
3 
3 


S. 


44  5-6 

53  23.6 
o  30.8 
8  27.2 

16  12. 7 

^S  47-3 
31  X0.8 

38  23.3 

45  24.5 
52  14.6 

58  53-4 
5  20.8 

II  36.9 

17  41.5 
23  34.6 
29  16.2 
34  46.3 
40    4.6 

45  II-4 
50    6.5 

54  49-8 

59  21.4 
3  41.2 

7  49.2 


Diff. 
for 

xMin. 


8.3S9 
8.2x0 
8.0J0 

7  849 
7.668 

7.484 
7«99 
7.1:4 
6.938 

6.741 
6.55a 
6.363 

6.173 
5-98« 
5  789 
5-597 
5-403 
5.ato 
5.016 
4. 8m 

4-624 
4.418 
4.83* 
4-035 


"  45.4 

3-838 

15  29.7 

3.639 

19      3.x 

3.44» 

33  aa.6 

3.943 

25  31.3 

3.046 

38  38.1 

a. 847 

31  13.9 

9.648 

33  45.8 

a.449 

36    6.8 

8.851 

38  15.9 

9 .053 

40  13.x 

1.854 

41  58.4 

1.656 

43  31-8 

X.458 

44  53.3 

1.959 

46    3.9 

1. 06a 

47    0.7 

0.865 

47  46.7 

0.668 

48  30.9 

0.47a 

48  43.3 

0.875 

48  53-9 

-0.079 

48  53.8 

•►O.XI6 

48  40.0 

0.310 

48  15.6 

0.504 

47  39-5 

0.697 

46  51.9 

0.889 

VI. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


"Right  Aacension. 


Diff. 

for 

iMin. 


Dedinatioa. 


Diff. 

for 

iMin. 


Hour. 


O 

z 

3 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 
14 

IS 
16 

'7 
18 

19 

30 
31 
33 

33 


O 

z 

3 

3 

4 

5 
6 

7 
8 

9 
zo 

ZI 
Z3 

13 
14 
15 

z6 

17 
z8 

19 

30 
31 
33 

23 

24 


MONDAY  5. 


h 

17 

17 

17 

17 

17 
18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

z8 

18 


m       8 

47  1565 

49  55-98 
53  36.11 

55  16.03 

57  55-71 
o  35.16 

3  14.37 
5  53-34 
8  32.05 

II  10.48 
13  48.64 
16  36.52 
19  4.10 
21  41-38 

24  18.35 
26  55.00 

29  3^3S 
32  7-33 
34  42.99 
37  18.30 
39  53-36 
43  37.86 

45  2- 10 
47  35.97 


s 

9.6738 

2 .6705 
a. 6670 
3.6633 
a. 6595 
2.6SS5 
a. 65x5 
a. 6473 
a. 6438 
a. 6383 
a. 6337 
a.6a88 
3.6338 
3.6x88 
a. 6x3s 
a. 608a 
a.6oa8 

a.s97a 
3.5914 
a.  5836 
a -5797 
a -5737 
3.5676 
9.56x3 


// 


s. 


37  46 

27  45 

27  44 

27  43 
37  41 

27  40 

37  38 

27  35 

27  33 

27  31 
27  38 

27  25 

37    32 

27    19 
27    15 


27 
27 
27 
27 


13 
8 

4 
o 


S. 


26  56 
26  51 
26  47 
26  43 
26  37 


51^9 
52.8 

42.1 

20.0 

46.5 
x-7 
5.6 

58.2 

39.7 
10. 1 

39.4 

37-7 

35-1 
21.6 

57.3 
22.3 

36.7 

40.5 

33-7 
16.6 

49.1 

11.4 

23.4 

25-3 


TUESDAY  6. 


18  50 
z8  53 

185s 

1857 

19  o 

19    3 

19    5 
19    7 

19  10 

19   13 

19  IS 

19   17 
19  30 

19  33 

19  25 
1937 

1930 

1932 

1935 

1937 

19  39 

19  42 

19  44 

19  47 
19  49 


9.46 

42.56 
15-28 
47.60 
19-52 

51-04 
33.15 

52.85 
2314 

53 -oo 
33.44 
51.46 
30.04 
48.18 
15.89 

43- 16 
9.99 

36.37 
3.30 

37.79 

52.82 

17.40 

41-53 

5-21 

28.43 


9-5549 
3.5485 
a. 5490 

a -5353 

a.sa87 
a.sax9 
3.5x51 

3.5083 
3.50x3 
3.4943 
3.487a 
3.4800 
3.4737 

3.4654 
3.4583 
3.4508 
a. 4434 
a. 4359 
3.4385 
3.43x0 

a. 4x34 
a. 4059 
a. 3984 
3.3908 
a. 3833 


S.  26 
36 
36 
26 
26 
36 

25 
25 
25 
25 
25 
25 
25 
25 
25 
24 
24 
24 
24 
24 
24 
24 
24 
23 

S.  23 


32  172 
26  59.2 

21  313 

15  53-7 
10    6.3 

4  9-4 
58  3.0 
51  47.2 
45  22.0 
38  47-6 
32  4.1 
25  II-5 
18  9-9 
10  59-5 

3  40.3 
56  13.4 
48  36.0 
40  51.Z 

32  57-8 
24  56.2 

16  46.4 

828.5 

o    2.7 

51  28.9 

42  47-3 


0.889 
1.083 

x.a73 
X.463 
x.6s3 
X.84X 
a. 039 

3.3X6 

3.40X 
a. 586 
a.  770 

a. 953 
3x34 

3.315 
3-494 
3 -678 
3.848 
4.035 

4-199 
4.37t 

4-543 
4.7x4 
4.884 
5.05a 


5.9x8 

5.383 
5.546 
5.708 
5869 
6.oa8 
6.185 
6.343 

6.497 
6.649 
6.80X 
6.95a 
7.X00 
7 -847 
7.393 
7.536 
7.678 
7.8x8 
7-958 
8.095 
8. 331 
8.364 
«-497 
8.638 

8.758 


Right  Ascension. 


Diff. 

for 

xMin. 


Declination. 


O 

I 
3 

3 

4 

5 
6 

7 
8 

9 
10 

II 

13 

13 
14 

15 
16 

17 
18 

19 
20 

21 

23 

23 


O 

I 
3 

3 
4 

5 

6 

7 
8 

9 
10 

II 

13 

13 
14 

15 
16 

17 
18 

19 
30 

21 

23 

23 
24 


h  m 
19  49 

19  51 
19  54 
19  56 

19  58 

20  I 

20  3 

20  5 
20  8 
20  10 
20  12 
20  15 
20  17 
20  19 
20  22 
20  24 
20  26 
20  28 
20  31 

20  33 

2035 
2037 

20  40 
20  43 


20  44 
30  46 

30  48 

20  51 

20  53 
20  55 
20  57 
20  59 

31  I 
31  4 
31  6 
31  8 
31  10 
31  12 
31  14 
31  16 

21  18 
21  30 
21  23 
21  35 
31  37 
21  29 
21  31 
21  33 
21  35 


WEDNESDAY  7. 

8  S  •  ' 

38.43  «.3«3a    S.   23  42 

51.19  3.3756  23  33 

13.50  3.3680  23  25 

35.35  '-3603  23  15 

56.74  ;   3.3537  23  6 

17.67  3.3450  22  57 
38.14  3.3374  22  47 
58.16  3.3398  22  38 
17.72  3.3333  22  28 

36.82  3.3x46  22  18 
55.47  a. 3070  22  9 
13.66  3.3993  21  59 
31.39  3.39x8  21  48 

48.68  a.a843  21  38 
5.51  3.3768  21  38 

31.89  a. 3693  31  17 

37.83  3.36x8  21  7 
53.31  3.2544  20  56 

8.35  3.3470  20  45 

22.95  ».»397  20  35 

37. IZ  3.3333  20  24 

50.83  3.3350  20  13 

4.II  3.3X77  20  I 

Z6.95  a.3xo4    S.    19  50 


ft 


47.3 
58.0 

I.I 

56.7 

44.9 
35.8 

59.4 

259 

45-4 

57-9 
3.6 
3.6 

54.9 
40.7 

30. 0 

53  o 
19.7 

40.3 
54-8 

3  3 
6.0 

3.8 

53.9 
39-5 


THURSDAY  8. 


39.36 

a.  3033 

S.   I 

41-34 

3.X96a 

I 

52.90 

3.1891 

I 

4.03 

a.x8ao 

I 

14.74 

3.X750 

25.03 

3.x68x 

X 

34.91 

3.X6X3 

44-37 

a.X543 

X 

53.42 

a.X475 

X 

3.07 

3.X408 

10.33 

3.X34* 

18.17 

3.X375 

35.63 

3.X309 

32.68 

a.xx4S 

3936 

a.xoSi 

T 

45.65 

9.XOX7 

51-56 

a. 0953 

T 

57-09 

9.0891 

3.35 

9.0899 

X 

7.04 

9.0768 

11.47 

9.0708 

15-53 

3.0647 

19-23 

3.0588 

23.58 

a  .0530 

2559 

a. 0473 

S.  z 

9  39  195 

9  27  54.1 

16  33.4 

4  47-4 
53     6.3 

8  41    30.0 

8  29  28.8 

8  17  32-7 
8  5  31.8 
7  53  26.2 
7  41  16.0 
7  29     1.3 

7  16  41.9 
7  4  18.3 
6  51  50.4 
6  39  18.2 

6  26  43.0 

6  14  1.7 
6    z  Z7.4 

5  48  39.3 

5  35  37.4 
5  23  41.8 

5  9  42-S 
4  56  39-6 
4  43  33  3 


Diff. 

for 

xMin. 


8.758 
8.885 

9-ozx 

9-135 
9.358 

9.379 

9-499 
9-617 

9.733 
9.848 

9.961 

10.073 
10.183 
10. 291 
XO.398 
X0.503 
X0.606 
XO.708 
XO.808 
XO.907 
XI. 004 
xz.zox 
XI. 194 
XX. 387 


11.378 

XI. 468 

11.556 

XI. 643 
XX. 738 

XI. 8X3 

XX.894 

XX. 975 
I a. 054 
xa.i3a 
X3.ao8 
xa.384 
X3.358 
12.499 
X3.50X 

13. 570 
13.638 
13.705 
13. 770 
X3.833 
13.896 
X3.958 

X3 .018 

13.077 
X3.X33 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 

Right  Aflooision. 

Diff. 

for 

iHin. 

Dcdination. 

Diff. 
for 

xMin. 

Hour. 

RiefatABcendoD. 

Diff. 

for 

xMixi. 

DecHnatioa. 

Diff. 

for 

xKin. 

FRIDAY  9. 

SUNDAY  zz. 

h 

m       s 

8 

•        r         rr 

// 

h    m       8 

8 

•      t      ti 

tr 

O 

2Z 

35  25.59 

a. 0473 

S.  14  43  33-3 

X3.X33 

0 

23     8  26.46 

X.8575 

S.    3  29  35.9 

"4.5*8 

Z 

2Z 

37  28.25 

2.04x5 

14  30  23.6 

X3.X89 

Z 

25  zo  Z7.85 

X.8555 

3  15    4.1 

X4.533 

2 

2Z 

39  3057 

3 .035S 

Z4  Z7  Z0.6 

X3.«44 

2 

23    Z2      9.Z2 

X.8534 

3    0  32.0 

14.536 

3 

2Z 

41  32.55 

a. 0303 

14    3  54.3 

X3.a98 

3 

23  Z4    0.26 

X.85X4 

2  45  59-8 

14.537 

4 

2Z 

43  34.20 

a. 0348 

13  50  34.8 

13.351 

4 

23  15  51  29 

X.8496 

3  3Z  37.6 

X4.S58 

5 

2Z 

45  35-53 

a. 0x94 

Z3   37    Z2.3 

13.40X 

5 

23  Z7  42.2Z 

X.8478 

2  x6  55-3 

X4.53* 

6 

2Z 

47  36- 53 

a. 0x40 

Z3  23  46.6 

X3.45X 

6 

23  19  33.03 

X.846I 

a    a  33. z 

X4.537 

7 

2Z 

49  37-2Z 

a. 0088 

Z3  zo  z8.o 

X3.500 

7 

23    2Z    23,74 

Z.8444 

I  47  50.9 

X4-535 

8 

2Z 

51  37-58 

a. 0036 

Z2    56  46.6 

X3.S47 

8 

23  23    14.36 

1.8439 

X  33  18.9 

X4.S33 

9 

2Z 

53.37.64 

X.9984 

Z2  43  Z2.4 

X3.593 

9 

23  as    489 

X.84X3 

z  z8  47.0 

X4-S«9 

zo 

3Z 

55  37.39 

X-9933 

Z2   29  35.4 

13.639 

zo 

23  26  55.3a 

X.8399 

I    4  15.4 

X4.S<4 

ZI 

2Z 

57  36.84 

1.9883 

12  Z5  55.7 

13.683 

zz 

23  28  45.68 

X.8386 

0  49  44.1 

14.5x8 

Z3 

2Z 

59  35.99 

X.9834 

Z2      2    Z3.5 

X3.734 

Z2 

23  30  35.95 

X.8373 

0  35  13.2 

X4.5XX 

13 

22 

I  34.85 

X.9786 

ZZ  48  28.8 

13.766 

13 

23  32  26. Z5 

X.836X 

0  20  42.7 

14.505 

14 

22 

3  33-42 

1.9738 

ZZ  34  4Z.6 

X3.806 

14 

23  34  Z6.28 

X.8349 

S.    0    6  Z2.6 

X4.498 

15 

22 

5  31.71 

X.9693 

zz  20  52. z 

13.844 

15 

23  36    6.34 

X  .8338 

N.   0    8  Z7.0 

Z4.488 

z6 

22 

7  29-73 

X.9647 

zz     7    0.3 

X3.883 

z6 

23  37  56.34 

X .8318 

0  22  46.0 

X4.478 

17 

22 

9  27.47 

X.960X 

zo  53    6.2 

«3-9ao 

17 

23  39  46.28 

X  .83x8 

0  37  14.4 

X4.468 

z8 

22 

zz  24.94 

X.9SS6 

zo  39    9.9 

13.955 

z8 

23  4Z  36.  z6 

Z.83XO 

0  5z  42.Z 

X4«456 

3C9 

22 

Z3  22. Z4 

1. 95" 

zo  25  ZZ.6 

X3.989 

19 

23  43  26.00 

X.8303 

z    6    9.Z 

14.443 

30 

22 

Z5  Z9.08 

X.9469 

zo   zz    ZZ.2 

X4.oa3 

20 

23  45  15.79 

X  .8a95 

I  20  35.3 

Z4.430 

3Z 

22 

17  15.77 

X.9498 

9  57    8.8 

X4.05S 

2Z 

23  47     5-54 

x.8a88 

I  35    0.7 

14.4x6 

32 

22 

Z9    Z2.2Z 

X  .9386 

9  43    4.6 

14. 086 

22 

23  48  55.25 

X .8a83 

z  49  25.2 

Z4.4OX 

33 

22 

2Z      8.40 

SAt 

X.9345 

ruRD^ 

S.    9  28  58.5 
lY  zo. 

X4.XX7 

23 

23  50  44.93 

X .8378 

DNDA^ 

N.    a    3  48.8 

r  z2. 

X4.3«5 

O 

22 

23   4.35 

X.9305 

S:    9  Z4  50.6 

M-MS 

0 

23  52  34.58 

x.8a73 

N.    2  z8  ZZ.4 

74.368 

z 

22 

25    0.06 

1.9366 

9    0  4Z.Z 

X4.I73 

Z 

23  54  24.20 

X.8a68 

2  32  32.9 

X4.350 

2 

22 

26  55-54 

X  .9aa8 

8  46  29.9 

X4.X99 

2 

23  56  13.80 

X.8366 

2  46  53.4 

X4.33X 

3 

22 

28  50.79 

X.9X90 

8  32  Z7.2 

X4.a3S 

3 

23  58    3-39 

x.8a63 

3    X  ".7 

14.3XX 

4 

22 

30  45  82 

X.9X53 

8  z8    2.9 

X4.aso 

4 

23  59  52.96 

X.836Z 

3  15  30.8 

14.391 

5 

22 

32  40.63 

X.91X7 

8    3  47.2 

X4.«73 

5 

0    z  42.53 

x.8a6z 

3  29  47-7 

i4.a7X 

6 

22 

34  35-22 

Z.908X 

7  49  30.1 

X4.396 

6 

0    3  32.09 

x.8a6o 

3  44    3.3 

14.248 

7 

22 

36  29.60 

X.9047 

7  35  "-7 

X4.318 

7 

0    5  2Z.65 

x.8a6o 

3  58  17.5 

14.336 

8 

22 

38  23.78 

1.90x3 

7  20  52.0 

X4.338 

8 

0      7    ZZ.2Z 

x.8a6o 

4  12  30.4 

14  SOS 

(     9 

22 

40  Z7.76 

X.8980 

7    6  3Z.2 

X4-357 

9 

0    9    0.77 

X.836X 

4  26  4Z.8 

14.X78 

'    zo 

22 

42  ZZ.54 

X.8948 

6  52    9.2 

X4.376 

zo 

0  zo  50.35 

Z.8364 

4  40  51.7 

X4.X53 

zz 

22 

44     5.13 

Z.89X6 

6  37  46.Z 

X4.393 

zz 

0    Z2   39.94 

x.8a68 

4  55    o.z 

Z4.XS6 

Z2 

22 

45  58.53 

X.8885 

6  23  22.0 

X4.409 

Z2 

0  Z4  29.56 

X  .8371 

5    9    6.8 

X4.098 

13 

22 

47  51 -75 

X.8856 

6    8  57.0 

X4.4a4 

13 

0  z6  Z9.20 

X  .8375 

5  23  11.9 

X4.07X 

14 

22 

49  44.80 

1.8837 

5  54  31-1 

X4.439 

14 

0  z8    8.86 

x.8a79 

5  37  15-3 

14.043 

■    15 

22 

51  37.67 

X.8798 

5  40    4.3 

X4-4S3 

15 

0  19  58.55 

X  .8385 

5  51  16.9 

X4.013 

z6 

22 

53  30.37 

X.8770 

5  25  36.8 

X4.464 

z6 

0  2Z    48.28 

X.839Z 

6    5  z6.8 

X3-983 

17 

22 

55  22.9Z 

1.874s 

5  zz    8.6 

X4.476 

17 

0  23   38.05 

X.8398 

6  Z9  Z4.8 

X3.95X 

z8 

22 

57  15-29 

1.87x7 

4  56  39-7 

X4.487 

z8 

0  25   27.86 

X.8305 

6  33  10.9 

X3.9«8 

19 

22 

59    7.51 

X.869Z 

4  42  Z0.2 

X4.496 

19 

•      0  27    Z7.7Z 

X.83X3 

6  47    5-0 

X3.886 

20 

23 

0  59.58 

X.8667 

4  27  40.2 

X4.504 

20 

0  29      7.6Z 

X.833Z 

7    0  57.2 

13.853 

2Z 

23 

2  51.51 

X.8643 

4  13    9-7 

X4.5xa 

2Z 

0  30   57.57 

X.8331 

7  14  47-3 

13.8x8 

22 

23 

4  43.30 

X.8630 

3  58  38.8 

X4.5X8 

22 

0  32   47.58 
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23 

23 
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23 
24 
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24 

23 

8  26.46 

1.8575 
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THURSDAY  15. 
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• 

•         t          tf 

n 
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s 

•     t     ft 

rr 
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0  36  27.78 
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N.    7  56    4.8 
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0 

3 

6  53.10 

1.9486 

N.  17  55  41,0 

XO.958 
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X.8373 
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I 

3 
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2 
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3 

3 
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xo.8oa 

3 
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1.8398 

8  37     a.x 

X3.593 

3 

3 
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19587 

18  38  13.3 

10.733 

4 

0  43  49.03 

Z.84XX 

8  50  36.4 

13.55* 

4 

3 

14  41.37 

x.96ai 

18  38  53-3 

X0.643 

5 

0  45  39-53 

X.84JS 

9    4    8.3 

X3.5" 

5 

3 

16  39.30 

1.9656 

18  49  39.4 
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6 

0  47  30.13 

X.a439 

9  17  37-8 

13  470 

6 

3 

18  37.34 

1.9691 

19    0    0.7 

X0.48X 

7 

0  49  20.80 

X.84S4 

9  31    4.7 

X3 .4*6 

7 

3 

20  35-49 

X .97a6 

19  10  37.1 

X0.398 

8 

0  51  11.57 

1.8469 

9  44  28.9 

13.383 

8 

3 

22  33-95 

X.976X 

19  30  48.4 

10.3x4 

9  . 

0  53     2-43 

x.a48s 

9  57  50.6 

X3 .338 

9 

3 

34  33.63 

X.9796 

19  31    4.8 

xo.a3X 

10 

0  54  53-39 

X  .8503 

10  II    9.5 

X3.a93 

10 

3 

36  31.50 

1.9831 

19  41  16.1 

X0.X46 

II 
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1.85x9 
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II 

3 
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19  51  33.3 
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12 
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13 

3 
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13 
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13 

3 
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30    II    19. 1 

9.886 

H 
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14 

3 

34  29.17 

1-9975 
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15 
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15 

3 
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20  30  5^.9 

9.7x0 

i6 
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16 

3 
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9.0048 
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17 
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17 

3 
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i8 
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xa.899 

18 

3 
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20  59  38.3 
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19 
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19 

3 

44  3117 
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31      9      1.8 

9.346 

30 

I  13  39.10 

X.8698 

13   31   39.6 

13.794 

30 

3 

46  32.23 
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31    18    Z9.8 
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31 

I  15  ai.35 
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13    34   35.6 
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31 

3 

48  33.52 
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31    37   33.3 
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33 
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33 

3 
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23 
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X.8766 
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23 

3 
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F 
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'   16. 
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0 
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0 

2 
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I 
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I 
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3 
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3 

2 
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33    13      8.5 
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3 
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3 

3 
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4 
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4 

3 
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5 
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5 

3 
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6 
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6 

3 
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3.0568 
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7 
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7 
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3 
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II 
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12 
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13 

3 
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13 
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1.9x39 
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13 

3 
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14 
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X.9169 
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14 

3 

23   29.47 

9.0863 

33  49     1.8 

7.450 

IS 

I  49  37.71 

x.9aoo 

16  14    3.6 

XX. 618 

15 

3 

25  34.76 

a. 0899 

33    56  35.6 
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16 

I  51  33.00 
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16  35  37.6 
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i6 

3 

37   40.36 
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17 

I  53  18.47 

X.9a6z 
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11.477 

17 

3 

29  45-98 

3.097X 

24  10  53.9 

7.X37 

18 

I  55  14.13 
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16  48  34.8 
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18 

3  31  51-91 
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19 
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x.93a3 

16  59  56.9 
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6.347 

0 

5  29  32.78 

8.8389 

N.27 

41  26.5 

0.893 

I 

3  46  39-37 

a.zasa 

25    4  21.9 

6.833 

X 

5  31  46.78 
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3.3369 

27 

22  37-9 

•.875 
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6  14  17.18 

3.3364 

27 

20  X7.3 

9.4x0 

21 
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32.1 
32.2 
20.4 

56.7 
21.0 

33-3 
334 
21.4 


// 


3.646 

3529 

3.408 

3-287 

3  163 
3.036 
3.908 
3.777 
2.643 
3.508 
3.369 
3.330 
3.088 
1.943 
X.797 
X.648 

1.497 

«-343 
1.188 
X.03X 
0.873 

0.711 
0.548 
0.383 


0.3X4 

0.045 

9.873 
9.700 
9.526 
9.348 
9.169 
8.990 
8.808 
8.633 

8.438 
8.353 
8.063 

7.873 
7.68X 
7.488 

7.394 
7.099 
6.903 
6.704 
6.50s 
6.30s 
6.103 
5 -901 
5.698 


SATURDAY,  MAY  i. 


h    m       s 
16  17  57.54 


// 


3.7746  S.  26  19  21.4 


ft 

5.698 


PHASES  OF  THE  M03N. 


d     h      m 
([     Last  Quarter   ....  Apr.      6    8  12.4 

0    New  Moon       13  23  35.7 

])     First  Quarter 22    3  39.1 

O    Full  Moon       29    2  19.3 


d      h 
(I     Perigee Apr.       i  11. 6 

(^     Apogee 17    3.6 

(^     Perigee 29  19.2 
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MAY,  1915. 


AT  GREENWICH  APPARENT  NOON. 


Day  of 

the 
Week. 


Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Fri. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat. 
SUN. 
Mon. 


V 


I 

2 

3 

4 

5 
6 

7 
8 


ID 
II 
12 

13 

14 
15 

i6 

17 
i8 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 


Tues.  I  32 


THE  SUN'S 


Ai>parent  Right 
Ascension. 


Diff.for 
z  Hour. 


h  m   s 

2  30  28.34 

2  34  1714 

2  38   6.50 

2  41  56.42 
2  45  46.90 

2  49  37.97 

2  53  29.62 

2  57  21.85 

3  I  14.67 

3  5  8.08 
3  9  2.08 
3  12  56.66 

3  16  51.82 
3  20  47.56 
3  24  43.88 

3  28  40.76 
3  32  38.21 
3  36  36.22 

3  40  34.77 
3  44  33.86 
3  48  33.49 

3  52  33.64 

3  56  34.30 

4  035.48 

4  4  37.14 
4  8  3930 
4  12  41.94 

4  16  45.06 
4  20  48.65 
4  24  52.70 
4  28  57.20 

4  33    2.15 


s 

9.522 

9.545 
9.568 

9.592 

9.616 
9.640 

9.664 

9.689 

9-713 
9.738 

9.762 
9.786 

9.810 

9-834 
9-858 

9.882 
9-905 

9.928 

9.951 

9-973 
9-995 

0.017 
0.038 
0.059 

0.080 

O.IOO 

0.120 
0.140^ 

0-159 

0.178 

0.197 


10.215 


Apparent  Decli- 
nation. 


rr 


N.I44953-9 

15  8  7.3 
1526    5.8 

154349.3 

16  I  17.2 

16  18  29.2 

163525.2 
1652    4.7 

17  827.5 

17  24  33.1 

17  40  21.3 

175551.8 

18  II  4.3 
182558.4 

184033.9 

185450.5 

19  847.9 

19  22  25.8 

193543.9 
194842.0 

20  I  19.8 

20  13  37.0 
202533.5 
2037    9.0 

2048  23.2 
2059  16.0 

21  947.2 

21  1956.4 
21  2943.6 
21  39  8.6 
21  48  II. I 

N.21  56  51.0 


Diff.  for 
z  Hour. 


tr 


+45.86 

45.25 
44.63 

+43.98 

43-33 
42.67 

+41.99 
41.30 

40.59 

+39.87 
39-14 
38.40 

+37-64 
36.87 

3609 

+35-29 
34.48 

33.67 

+32.84 
32.00 

31-15 

+30.29 
29.42 
28.54 

+27.65 

26.75 
25.84 

+24.92 
24.00 
23.07 
22.13 

+21.18 


Semidiam- 
eter. 


tf 


554.12 

5  53.87 
5  53.63 

5  53.39 
553.15 
5  52.91 

5  52.68 
5  52.46 
5  52.24 

5  52.02 
551-80 
551.58 

5  51.37 
551.16 

5  50.95 

5  50.75 
5  50.56 
5  50.37 

5  50.19 
5  50.01 

5  49.83 

5  49-66 

5  49.49 
5  49.32 

549.15 
5  48.99 
5  48.83 

5  48.67 

5  48.52 

5  48.37 
5  48.22 

5  48.07 


Sidereal 
Time  of 
Scmidi- 
ameter 
Passing 

Me- 
ridian. 


65.97 
66.05 

66.13 

66.21 
66.29 
66.37 

66.45 

66.53 
66.61 

66.70 
66.78 
66.86 

66.94 
67.02 
67.10 

67.18 
67.27 

67.35 

67.43 

67.51 
67.59 

67.66 

67.74 
67.81 

67.89 
67.96 
68.03 

68.10 
68.16 
68.22 
68.28 

68.33 


Equation  of 

Time,  lobe 

Subtracted 

from 

imie. 


Diff. 
for 
I  Hoa 


m        s 
2   51.04 
2   58.78 

3     5.96 

3  12.58 
3  18.64 
3  24.11 

3  29.00 
3  33.32 
3  37.04 

3  40.18 

3  42.73 
3  44.70 

3  46.09 
3  46.90 

3  47.15 

3  46.82 

3  45.93 
3  44.48 

3  42.49 
3  39.96 
3  36.90 

3  33.32 
3  29.22 
3  24.62 

3  19.53 
3  13.94 
3     7.87 

3  1.33 
2  54.32 
2  46.85 

2  38.93 


8 

0.333 
O.3II 

0.288 

0.264 
0.240 
0.216 

0.192 
0.167 
0.143 

O.I  18 
0.094 
0.070 

0.046 
0.023 
O.OOI 

0.025 

0.049 
0.072 

0.094 

O.I  16 

0.138 

0.160 
o.z8i 
0.202 

0.223 
0.243 
0.263 

0.382 
0.302 
0.321 

0.339 


2    30.56    I    0.357 


I 


NoTB. — The  mean  time  of  semidiameter  passing  the  meridian  may  be  found  by  subtracting  o*.i8  from  the  sidereal 
time. 
The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing. 


II. 


MAY,  1915. 


51 


AT  GREENWICH  MEAN  NOON. 


Day  of 

the 
Week. 

• 

I 

2 

3 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

4 

5 
6 

Fri. 
Sat. 
SUN. 

7 
8 

9 

Mon. 
Tues. 
Wed. 

lO 

II 

12 

Thur. 

Fri. 

Sat. 

13 
15 

SUN. 

Mon. 

Tues. 

i6 

17 
i8 

Wed. 
Thur. 
Fri. 

19 

20 
21 

Sat. 

SUN. 

Mon. 

22 

23 
24 

Tues. 
Wed. 
Thur. 

25 
26 

27 

Fri. 
Sat. 
SUN. 
Mon. 

28 

29 
30 

31 

Tues. 

■ 

32 

THE  SUN'S 


Axtpercnt  Right 
Aaoensioa. 


h  m    8 
2  30  28.80 

2  34  17.62 

2  38   6.99 

2  41  56.93 

2  45  47.43 
2  49  3^-5 1 

2  53  30.18 

2  57  22.42 

3  I  15-26 

3  5  8.68 
3  9  2.68 
3  12  57.27 

3  16  52.44 
3  20  48.18 
3  24  44.50 

3  28  41.39 
3  32  38.84 
3  36  36.84 

3  40  35.39 
3  44  34.47 
3  48  34.10 

3  52  34.23 

3  56  34.89 

4  o  36.05 

4  4  37.70 
4  8  39.84 
4  12  42.47 

4  16  45.57 
4  20  49.14 

4  24  53.17 
4  28  57.65 

4  33  2.58 


Diff.for 
X  Hoar. 


9 
9.S«3 
9.546 

9.569 

9592 
9.616 
9.640 

9.665 
9.689 

9-714 

9.738 
9.762 

9.787 

9.81  z 

9.835 
9.858 

9.882 

9.905 
9.928 

9.951 

9-973 
9-995 

X0.016 
10.038 
10.059 

ZO.079 
10.099 
X0.1Z9 

10.139 
10.158 
10.177 
ZO.Z96 

Z0.2Z4 


Appsrcnt  Dcdi- 
nation. 


/r 


N. 


4  49  56.1 

5  8    9.6 
5  26    8.2 

5  43  51.6 

6  I  19.6 
6  18  31.7 

6  35  27.6 

6  52    7.2 

7  8  29.9 

7  24  35.6 
7  40  23.7 

7  55  54.2 

811    6.7 

8  26    0.8 
8  40  36.2 

8  54  52.8 

9  8  50.1 
9  22  27.9 

9  35  45.9 

9  48  43.9 
20    I  21.7 

20  13  38.8 
20  25  35.2 
20  37  10.6 

20  48  24.7 

20  59  17.5 

21  9  48.5 

21  19  57.7 
21  29  44.8 

21  39  9.7 
21  48  12. 1 


N.21  56  51.9 


Diff.  for 
X  Hour. 


n 


+45.87 

45.26 
44.63 

+43-99 

43-33 
42.66 

+41.99 
41.30 
40.59 

+39.87 

39-14 
38.40 

+37-64 

.  36.87 

36.08 

+35.28 

34.47 
33-65 

+32-83 
31-99 
31-14 

+30.28 
29-41 
28.53 

+27.64 
26.74 

25.84 

+24-93 
24.OZ 

23-07 
22.  Z3 

+2Z.Z8 


Equation  of 

Time,  to  be 

Added  to 

HeanTime. 


xn        • 
2    51.06 
2   58.80 

3     5.98 

3  12.60 
3  18.65 
3  24.12 

3  29.02 
3  33.32 
3  37.05 

3  40.18 
3  42.74 
3  44.71 

3  46.10 

3  46.91 
3  47.14 

3  46.82 
3  45.92 
3  44.48 

3  42.49 
3  39.96 
3  36.89 

3  33.31 
3  29.21 
3  24.61 

3  19.52 

3  13.93 
3     7.86 

3     1.32 

2  54.31 
2  46.84 

2  38.91 
2  30.54 


Diff.  for 
z  Hour. 


s 

0.333 
O.31Z 

0.288 

0.264 

0.240 
0.216 

O.Z92 
0.X67 
O.Z43 

0.Z18 
0.094 
0.070 

0.046 
0.022 
o.ooz 

0.025 

0.049 
0.072 

0.094 
0.1x6 

0.138 

o.z6o 
o.z8z 
0.202 

0.223 
0.243 
0.263 

0.282 
0.302 
0.32  z 

0.339 
0.357 


NoTS. — Hie  ■rmidtanifter  for  mean  noon  may  be  assumed  the  same  as  that  for  apparent  noon. 
The  sicn  +  prefixed  to  the  hourly  diange  of  dedination  indicates  that  north  dedinations 
are  increasing. 


Sidereal  Time, 
or  Right  Ascen- 
sion of  Mean 
Sun. 


h  m    9 
2   33  19.86 
2   37  16.42 
2   41  12.97 

2  45     9.53 
2  49    6.08 

2  53     2.64 


2 

3 
3 

3 
3 
3 


56 
o 

4 

8 
12 
16 


3  20 
3  24 
3  28 


59.19 
55.75 
52.31 

48.86 

45.42 
41.98 

38.53 
3509 
31.65 


3  32  28.20 
3  36  24.76 
3  40  21.32 

3  44  17.87 
3  48  14.43 
3  52  10.99 


3  56 

4  o 
4    4 


7.54 
4.10 

0.66 


4  7  57.22 
4  "  53.78 
4  15  50.33 

4  19  46.89 

4  23  43.45 
4  27  40.01 

4  31  36.56 
4  35  33.12 


Diff.  for  z  Hour, 

+9".8s6s. 
(Table  III.) 
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MAY,  1915. 


in. 


AT  GREENWICH  MEAN  NOON. 


5-^ 


I 

2 

3 

4 

5 
6 

7 
8 


10 
II 
12 

13 
14 
15 

16 

17 
18 

19 
20 

21 

22 

23 
24 

25 
26 

27 

28 

29 
30 

31 
.^2 


V 


21 
22 

23 

24 

25 
26 

27 
28 

29 

30 

31 
32 

33 
34 
35 

36 

37 
38 

39 
40 

41 

42 
43 
44 

45 
46 

47 

48 

49 
50 

51 
52 


THE  SUN'S 


True  Longitude. 


tt 


40  2    15.8 

41  o  27.1 

41  58    36.8 

42  56    45.1 

43  54  52.0 

44  52  57.4 


45  51 

46  49 

47  47 


1.6 

4-4 
5.7 


48  45     5.7 

49  43     4-3 

50  41     1-4 

51  38  57.0 

52  36  51-2 

53  34  43.8 

54  32  35.0 

55  30  24.6 

56  28  12.6 

57  25  59.0 

58  23  43.8 

59  21  27.0 

60  19     8.5 

61  16  48.5 

62  14  26.9 

63  12     3.8 

64  9  39.2 

65  7  13.3 

66  4  46.1 

67  2  17.7 

67  59  48.2 

68  57  17.8 

69  54  46.5 


I  50-1 

0  1.3 

58  10.9 

56  190 

54  25.8 

52  31-1 

50  35.1 

48  37.7 

46  38.9 

44  38.7 

42  37.1 

40  34.0 

38  29.6 

36  23.6 

34  16.0 

32  70 

29  56.4 

27  44.3 

25  30-5 

23  15-2 

20  58.2 

18  39.6 

16  19.4 

13  57.6 

II  34-3 

9  9-6 

6  43-5 

4  16.1 

1  47-5 

59  17-9 
56  47.3 

54  15.8 


Diff.  for 
I  Hour. 


n 


145-50 

145-44 
145-38 

145-33 
145.26 

145.20 

145-14 
145.09 

145-03 

144.97 
144.91 
144.85 

144.79 

144.72 
144.66 

14459 
144.53L 
144-47 

144.40 

144.33 
144.27 

144.20 

144.13 
144.07 

144.01 

143.95 
143.89 

143.84 

143.79 
143-75 
143.72 

143-68 


Latitude. 


tf 


-0.38 

0-34 
0.27 

—  0.17 
-0.05 
+  0.08 

-f0.20 

0.33 
0.45 

+  0.54 
0.62 

0.68 

+  0.72 
0.72 
0.70 

+  0.66 
0.60 
0.51 

+  0-39 
0.27 

0.14 

+  0.01 

—  0.1 1 
0.23 

-0.31 
0.36 
0.38 

-0.37 

0.33 
0.27 

0.17 
-0.05 


Logarithm  of  the 

Radius  Vector  of 

the  Earth. 


0.003  3479 

0.003  4584 
0.003  5682 

0.003  6774 
0.003  7858 
0.003  8930 

0.003  9990 
0.004  1037 
0.004  2069 

0.004  3084 
0.004  4083 
0.004  5063 

0.004  6025 
0.004  6969 
0.004  7892 

0.004  8797 
0.004  9^83 
0.005  0550 

0.005  1398 
0.005  2227 
0.005  3040 

0.005  3836 
0.005  4616 
0.005  5383 

0.005  6136 
0.005  6878 
0.005  7608 

0.005  8328 
0.005  9038 
0.005  9738 
0.006  0427 

0.006  1 103 


Diff.  fw 
zHour. 


•f46.l 

45-9 
45-6 

+45.3 
44.9 
44.4 

+43-9 

43-3 
42.6 

+41.9 
41.2 
40.5 

+39-7 
38.9 
38.1 

+37-3 
36.5 
35-7 

+34.9 
342 

33-5 

+32.8 
32.2 

31-7 

+31.2 

30.7 
30.2 

+29.8 

29.4 
28.9 

28.4 
+27.9 


NoTB. — The  longitudes  in  the  column  X  are  referred  to  the  true  equinox  of  their  own  date,  while 
those  in  the  column  X'  are  referred  to  the  mean  equinox  of  the  beginning  of  the  Bessdian 
fictitious  year. 


Mean  Time  of 

Sidereal  N< 


h      m  s 

21  23  9.35 
21     19    13.44 

21   15   ^7  53 

21  II  21.62 
21  7  25.71 
21   3  29.80 

20  59  33.89 
20  55  37.98 
20  51  42.07 

20  47  46.16 
20  43  50.25 
20  39  54.34 

20  35  58-43 
20  32  2.52 
20  28  6.61 

20  24  10.70 
20  20  14.79 
20  16  18.88 

20  12  22.96 
20  8  27.05 
20  4  31.14 

20  o  35.23 

19  56  39.32 
19  52  43.41 

19  48  4750 
19  44  51.58 
19  40  55.67 

19  36  59.76 

19  33  3.85 
19  29  7.94 
19  25  12.02 

19  21  16.11 


Diff.  for  t  Hour. 
(Table  II.) 


IV. 


MAY,  1915. 

GREENWICH  MEAN  TIME. 


53 


g 

V 

■g 

>« 
& 


THH  MOON'S 


I 

2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 
H 
15 

i6 

17 
i8 

X9 

20 
21 

22 

23 
24 

25 
36 

27 

28 
29 

30 
31 

32 


SEMIDIAMBTBR. 


Noon. 


## 


6 
6 


6 
5 


39-9 
31.6 

20.0 

6.4 

52.1 
38.2 


255 
143 
5     5.0 


57-4 

51-5 

4  47-3 


4 
4 


4  44-5 
4  43-2 
4  43-4 


4 
4 


5 
5 


45-1 
48.6 

53-9 

1.2 
10.7 
22.3 


5  35-8 

5  50.6 

6  5-9 

6  20.5 

6  330 

6  41.8 

6  45-7 

6  44.2 

6  37-4 
6  26.2 


Midaii^t. 


r* 


6  36.3 
6  26.2 

6  13.4 

5  59-2 
5  450 
5  31.6 

5  197 
5  9.4 
5     10 

4  54-3 
4  49-2 

4  45.7 

4  43.7 
4  43-1 
4  440 

4  46.6 
4  51.0 

4  57-3 

5  57 
5  16.3 
5  28.9 

5  43-1 

5  58.3 

6  13.4 

6  27.1 

6  37-9 
6  44.4 

6  45.6 
6  41.4 
6  32.2 
6  19.4 


HORIZONTAL  PARALI«AX. 


Noon. 


rr 


16     12.0    I     16        4.3 


61  3-74 
60  33-53 
59  50.79 

59  0-73 
58  8.27 

57  17-33 

56  30.64 

55  49-77 
55  1540 

54  47-63 
5426.11 

54  10-48 

54  0:34 
53  55.56 

53  56.18 

54  2.53 
54  15.19 

54  3469 

55  1.71 

55  36.57 

56  1913 

57  8.54 

58  2.89 

58  5909 

59  52.71 

60  38.43 

61  10.75 

61  25.18 
61  19.52 
60  54.44 
60  13.38 

5921.51 


Diff.for 
xHour. 


/# 


-0-933 
1-554 
1.969 

—3.167 
2.178 
2.049 

-1 .831 

I -570 
1.293 

-1.025 
0.771 

0-535 

-0.311 
-0.088 
+0.142 

+0.393 
0.665 

0.966 

+1.289 
1.615 

1.935 

+2.179 
2.329 
3.322 

+2.109 
1.663 
0.998 

+0.189 

—0.656 

1. 410 

I -975 
-2.307 


Midnight. 


// 


60  50.50 
60  13.41 

59  26.35 

58  34-53 
57  42.41 
56  53.33 

56    9-42 

55  31-75 
55    0.71 

5436.11 
54  17-59 
54    4-74 

53  57-28 
53  55-18 

53  58.60 

54  8.04 
54  24.04 

54  47-23 

55  18.16 

55  56.92 

56  43-07 

57  35-26 

58  31-01 

59  26.54 

60  16.91 

60  56.59 

61  20.40 

61  24.89 
61  9.25 
60  35.61 

59  48.44 


DifF.for 
I  Hour. 


// 


—1.266 
1.789 
2.094 

—2.192 
2.127 
1.948 

-1.704 
X.432 
I-I57 

—0.896 
0.651 
0.422 

—0.199 

+0.026 

0.263 

+0.527 
0.81Z 
1. 126 

+1-453 

1.775 
2.062 

+2.270 

2.350 
2.244 

+1.915 

1-355 
+0.605 

-0.237 
1. 051 
1.720 
2.17X 


58  5330     -2.385 


UPPER  TRANSIT. 


Meridian  of 
Gteenwich. 


h       m 

14  22.4 

15  27.9 

16  30.2 

17  27.4 

18  I9.I 

19  6.2 

19  49.8 

20  31.5 

21  12.3 

21  53.5 

22  35.9 

23  20.4 

6 

0  7.2 

056.3 

1  47.1 

2  38.4 

3  29.2 

4  18.6 

5  6.2 

5  52.3 

6  37-6 

7  23.2 

8  10.3 

9  0.5 

9  55-1 

10  55.0 

11  59.8 

13  7.1 

14  13.2 

15  14.9 

16  10.8 


Diff .  for 
z  Hour. 


m 

2.75 
2.68 

2.50 


2.27 
2.05 
1.88 

1.77 
1.71 

1.70 

1.74 
1.80 
1.90 


2.00 
2.09 

2.13 
2.13 
2.09 

2.03 

1-95 
1.90 

1.88 
1.93 
2.02 

3.18 
a. 38 
2.61 

a. 77 
3.80 
3.68 

2.45 
3.21 


AGS. 


Noon. 


d 
17.0 

18.0 

19.0 

20.0 
21.0 
22.0 

23.0 
24.0 
25.0 

26.0 
27.0 
28.0 

29.0 
0.4 

1-4 

2.4 

3.4 
4-4 

5.4 
6.4 

7.4 

8.4 

9.4 
10.4 

1 1.4 
12.4 

13.4 

14.4 

15.4 
16.4 

17.4 
18.4 
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V. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 

Right  Ascension. 

DifF. 

for 

I  Min. 

Declination. 

Diff. 

for 

z  Min. 

Hour. 

Right  Ascension. 

Diff. 

for 

X  Min. 

Declination. 

Diff. 

for 

xMin. 

SATURDAY  i. 

MONDAY  3. 

h 

m       s 

s 

( 

>            /              M 

»* 

h    m       s 

s 

9        t          n 

It 

O 

16 

17  57-54 

a. 7746 

S.  26 

»     19     21.4 

S.698 

0 

18  30  48.51 

2.6833 

S.  26  53  23.1 

4.126 

I 

16 

20  44.11 

9.7776 

26 

24  57-1 

5.493 

I 

18  33  29.31 

9.6768 

26  49  lO.O 

4-310 

2 

16 

23  30.85 

a.  7803 

26 

30  20.5 

5.988 

2 

18  36     9.72 

9.6709 

26  44  45.9 

4.4M 

3 

16  26  17.74 

a.ySaj 

26 

35  31-6 

5.082 

3 

18  38  49-73 

9.6634 

26  40  10.8 

4-67$ 

4 

16 

29     4.77 

3.7850 

26 

40  303 

4.87s 

4 

18  41  29.33 

9.6566 

26  35  24.9 

4.85s 

5 

16 

31  5194 

a.  7872 

26 

45  16.6 

4.668 

5 

18  44    8.52 

9.6497 

26  30  28.2 

5.^14 

6 

16 

34  3923 

2.789X 

26 

49  50.5 

4.460 

6 

18  46  47.29 

9.6495 

26  25  20.8 

S-axx 

7 

16 

37  26.63 

2.7908 

26 

54  II.8 

4.95X 

7 

18  49  25.62 

2.6353 

26  20    2.9 

5-J» 

8 

16 

40  14.12 

2.7923 

26 

58  20.6 

4.043 

8 

18  52     3.52 

9.6280 

26  14  34.5 

S.560 

9 

16 

43     1-70 

2.7936 

27 

2  16.9 

3.833 

9 

18  54  40.98 

9.6206 

26    8  55.7 

5- 73a 

lO 

16 

45  49-35 

a. 7947 

27 

6    0.6 

3.693 

10 

18  57  17-99 

9.6x31 

26    3     6.7 

5.902 

II 

16 

48  37.06 

a.79SS 

27 

9  31.6 

3.4x2 

II 

18  59  54.55 

a. 6054 

25  57     7-5 

6.030 

12 

16 

51  24.81 

2.796a 

27 

12  50.0 

3.201 

12 

19    2  30.64 

9. 5977 

25  50  58.3 

6.aj7 

13 

16 

54  12.60 

2.7967 

27 

15  55-7 

2.990 

13 

19    5    6.27 

9.5898 

25  44  39-1 

6.40a 

14 

16 

57    0-4I 

2.7969 

27 

18  48.8 

2.779 

14 

19    7  41.42 

9.58x9 

25  38  lO.I 

6.564 

15 

16 

59  48.23 

2.7969 

27 

21  29.2 

2.568 

15 

19  10  16.10 

9.5739 

25  31  31-4 

6.736 

16 

17 

2  36.04 

2.7968 

27 

23  56.9 

2.356 

16 

19  12  50.29 

9.5658 

25  24  43-0 

6.8S6 

17 

17 

5  23.84 

2.7963 

27 

26  11.9 

9.144 

17 

19  15  24.00 

2.5578 

25  17  45-1 

7 -043 

18 

17 

8  11.60 

2.79S7 

27 

28  14.2 

x-933 

18 

19  17  57.22 

2.5496 

25  10  37.8 

7»99 

19 

17 

10  59-32 

2.7948 

27 

30    3-9 

X.723 

19 

19  20  29.95 

2.54x3 

25    3  21.2 

7 -353 

20 

17 

13  46.98 

2.7938 

27 

31  40.9 

X.5XX 

20 

19  23    2.18 

a. 5330 

24  55  55-4 

7.505 

21 

17 

16  34-57 

2.7995 

27 

'  33     5.2 

X.300 

21 

19  25  33-91 

8.5346 

24  48  20.6 

7.^5 

22 

17 

19  22.08 

2.7911 

27 

'  34  16.9 

X.090 

22 

19  28    5.13 

a. 5169 

24  40  36.8 

7-&H 

33 

17 

22     9.50 
S 

2.7894 

UNDA^ 

S.  27 

sr  2. 

'  35  16.0 

0.879 

23 

19  30  35-85 
TI 

9.5078 

JESDA 

S.  24  32  44.1 
Y4. 

7.951 

0 

17 

24  56.81 

2.787s 

S.  27 

'  36    2.4 

0.668 

0 

19  33    6.06 

9.4993 

S.  24  24  42.7 

S.095 

I 

17 

27  44.00 

9.7854 

27 

36  36.2 

0.4S9 

I 

19  35  3576 

a. 4907 

24  16  32.7 

^.93l^ 

2 

17 

30  31.06 

2.7831 

27 

36  57-5 

0.95X 

2 

19  38    4.94 

9.4820 

24    8  14.2 

8.378 

3 

17 

33  17-97 

2.780S 

27 

37    6.3 

—0.04a 

3 

19  40  33.60 

2.4734 

23  59  47-3 

8.5x8 

4 

17 

36    4.72 

9.7778 

27 

37     2.5 

+0.X67 

4 

19  43     1-75 

9.4648 

23  51  12. I 

8.6S5 

5 

17 

38  51-30 

9.7748 

27 

36  46.3 

0.373 

5 

19  45  29.38 

9.456a 

23  42  28.7 

8.790 

6 

17 

41  37-70 

9.77x7 

27 

36  17-7 

0.579 

6 

19  47  56.49 

2.4475 

23  33  37-3 

8.933 

7 

17 

44  23.90 

9.7683 

27 

'  35  36.8 

0.785 

7 

19  50  23.08 

2.4388 

23  24  38.0 

9.054 

8 

17 

47    989 

9.7648 

27 

'  34  43-5 

0.990 

8 

19  52  49.14 

a.430X 

23  15  30.8 

9.184 

9 

17 

49  55-67 

2.76XX 

27 

'  33  38.0 

X.194 

9 

19  55  14.69 

9.42x4 

23     6  15.9 

9.3x2 

10 

17 

52  41.22 

2.7S7X 

27 

^  32  20.2 

1.398 

10 

19  57  3971 

a. 4127 

22  56  53-4 

9.438 

II 

17 

55  26.52 

2.7599 

2; 

'  30  50.2 

X.60X 

II 

20    0    4.21 

9.4039 

22  47  23.4 

9-56* 

12 

17 

58  11.57 

9.7486 

27 

r  29    8.1 

X.809 

12 

20    2  28.18 

2.3952 

22  37  46.0 

9.683 

13 

18 

0  56.35 

2.7441 

2: 

f  27  14.0 

9. 009 

13 

20    4  51.63 

2.386s 

22  28     1.4 

9.803 

14 

18 

3  40.86 

9.7394 

27 

'  25     7.9 

9.909 

14 

20    7  14.56 

2.3778 

22  18    9.6 

9.9aa 

15 

18 

6  25.08 

2.7346 

27 

r   22   49.8 

9.400 

15 

20    9  36.97 

a. 3692 

22    8  10.8 

ZO.038 

16 

18 

9    901 

2.7996 

2; 

f   20   19.9 

2.597 

16 

20  II  58.86 

2.3605 

21  58    5-1 

10.159 

17 

18 

II  52.63 

2.7243 

27 

r    17   38.2 

2.793 

17 

20  14  20.23 

2.35x9 

21  47  52.6 

10.264 

18 

18 

14  35-93 

2.7189 

27 

r   14  44.8 

2.987 

18 

20  16  41.09 

a. 3433 

21  31  33-4 

XO.376 

19 

18 

17  18.90 

2.7x33 

2: 

r    II  39.8 

3.x  79 

19 

20  19    1.42 

a. 3346 

21  27     7.5 

10.485 

20 

18 

20    1.53 

9.7077 

25 

'    8  23.3 

3.37X 

20 

20  21  21.24 

2.3361 

21  16  35.2 

XO.59* 

21 

i8 

22  43.82 

9.7018 

27 

^    4  55-3 

3.563 

21 

20  23  40.55 

a.3X75 

21     5  56.5 

X0.69S 

22 

18 

25  25-75 

9.6958 

25 

r     I  15.8 

3.752 

22 

20  25  59.34 

a. 3090 

20  55  "-5 

10. Sox 

23 

18  28    7.32 

9.6897 

2t 

>  57  25.1 

3.939 

23 

20  28  17.63 

2.3006 

20  44  20.4 

X0.903 

24 

18 

30  48.51 

2.6833 

S.    2t 

>  53  23.1 

4.126 

24 

20  30  35.41 

2.2991 

S.  20  33  23.2 

ZX.003 

VI. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 

Right  Asoensioo. 

Diff. 

for 

xHin. 

Dedination. 

Diff. 

for 

xMin. 

Hoar. 

Right  Aioouioa. 

Diff. 

for 

xMin. 

Dedination. 

Diff. 

for 

zMin. 

WE] 

DNESI 

>AY5. 

FRIDAY  7. 

h 

m       9 

s 

•     #      // 

tr 

h    m       s 

8 

9      /       ft 

tr 

O 

20 

30  35-41 

a. 3991 

S.  3o  s$  33.3 

XX. 003 

0 

33  13     1.33 

X.9638 

S.  10  20  41.7 

X3.97a 

I 

20 

32  52.68 

8.2837 

30  33    30. 1 

IX.XOX 

I 

22  13  58.95 

X.9S78 

10    6  43.5 

14.003 

a 

30 

35    9-45 

a.a7S3 

20    II    II. I 

IX.X98 

3 

33    15    56.27 

X.9S30 

9  52  41.5 

14.03  X 

3 

30 

37  25-73 

a.a67o 

19  59  564 

XX. 393 

3 

22  17  53-31 

X.9483 

9  38  38.8 

14. 058 

4 

30 

39  41-49 

2.2SSS 

19  48  36.1 

11.385 

4 

22    19   50.06 

X.943« 

9  24  34.6 

X4.083 

5 

20 

41  56-77 

a.asos 

19  37  10.3 

XX. 477 

5 

22    21    46.54 

X.939Z 

9  10  38.8 

X4.X06 

6 

ao 

44  11.55 

a. 8433 

19  25  38.9 

XI. 566 

6 

22    23    42.75 

X.9346 

8  56  31.6 

X4.X3a 

7 

30 

46  35.85 

a. 3343 

19  14    2.3 

IX. 653 

7 

22    25  38.69 

1.930a 

8  43  13.0 

X4.XSS 

8 

30 

4*  39-66 

a.aa6a 

19    3  30.5 

XX. 740 

8 

22    37   34.37 

1.9359 

8  38    3.0 

X4.X77 

9 

20 

SO  52.99 

a.aiSa 

18  50  33-5 

11.835 

9 

33    39  39.80 

x.9ai7 

8  13  51.8 

Z4.X98 

lO 

20 

S3     5-84 

a.axo3 

18  38  41.5 

1 1. 90S 

10 

33   31    34.97 

1.9x75 

7  59  39.3 

X4.ax8 

II 

20 

55  18.32 

9.aoa4 

18  26  44.6 

ix'.988 

II 

33   33    19.90 

X.9X3S 

7  45  25.7 

14.336 

12 

20 

57  30.13 

a. 1946 

18  14  42.9 

xa.o68 

13 

22  35  1459 

X.909S 

7  31  11.0 

X4.a53 

13 

20 

59  41.57 

a.z868 

18    3  36.4 

13. 147 

13 

33    37      9.04 

X.9057 

7  16  55.3 

X4.a70 

14 

21 

I  52.55 

a.X79X 

17  50  253 

13.333 

14 

23  39      3.37 

x.9oao 

7    2  38.6 

I4.a86 

IS 

21 

4    3-<36 

a.x7X4 

17  38    96 

13.398 

15 

33  40  57.38 

1.8983 

6  48  31. 0 

X4.30X 

i6 

21 

6  13.13 

a. 1639 

17  25  49.5 

ia.37X 

16 

33    43    51.06 

X.8946 

6  34    2.5 

14.3x4 

17 

21 

8  33.73 

8.1564 

17  13  25.1 

X2.443 

17 

33  44  4463 

1.89x1 

6  19  43.3 

X4.3a7 

i8 

21 

10  31.89 

a. 1490 

17    0  56.4 

13. 513 

18 

22  46  37-99 

X.8876 

6    5  23.3 

X4.338 

19 

21 

13   40.61 

a.  14x7 

16  48  33.5 

13. 583 

19 

33   48  31.14 

X.8843 

5  51    2.7 

X4.349 

20 

21 

1448.89 

9'i34J 

16  35  46.6 

X3.648 

30 

33    50  34.10 

x.SSxo 

5  36  41-4 

X4.359 

21 

21 

16  56.73 

a.xa7x 

16  33     5.7 

13.7x4 

31 

33    53    16.86 

X.8778 

5  33  19.6 

X4.368 

22 

21 

19  4.14 

a.iaoo 

16  10  30.9 

X3.778 

33 

23  54    9-43 

X.8747 

5    7  57-2 

X4.377 

23 

21 

31    II. 13 

TH 

a.xx39 

URSDi 

S.  15  57  32.3 
\Y  6, 

13.84a 

23 

33   56      1.83 

SA 

X.87X7 

TURDi 

S.    4  53  34.4 
^Y8. 

14 .383 

0 

31 

23  17.69 

a.xos9 

S.  15  44  39-9 

13.903 

0 

22  57  54.03 

1.8688 

S.    4  39  11-2 

14.389 

I 

31 

25  23.84 

a. 0991 

15  31  44-0 

X3.963 

I 

33  59  46.07 

X  8659 

4  24  47.7 

14.395 

2 

21 

27  29.58 

3.0933 

15  18  44.5 

X3.03X 

3 

^3     I  37-94 

I.863Z 

4  10  33.8 

X4.400 

3 

2Z 

29  34.91 

a. 0854 

15    5  41.5 

13.078 

3 

33    3  39.64 

X.86Q4 

3  55  59-7 

14.403 

4 

21 

31  39.83 

a. 0788 

14  52  35-2 

13x33 

4 

33     5  31.19 

X.8578 

3  41  35-4 

X4.406 

5 

2t 

33  44-36 

a. 073a 

14  39  25.6 

13x88 

5 

33    7  13.58 

X.85S3 

3  37  II.O 

X4.408 

6 

21 

35  48.49 

3.0657 

14  36    13-7 

13.341 

6 

33    9    3.83 

x.85a8 

3  12  46.5 

X4.408 

7 

21 

37  52.24 

a. 0593 

14  12  56.7 

X3.393 

7 

23  10  54.93 

X.8505 

3    58  33. 0 

14.408 

8 

21 

39  55.60 

a. 0538 

13  59  37-7 

13.34a 

8 

33    13   45.88 
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X4.408 

9 

21 

41  58.58 
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I3.39X 

9 
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X.846X 
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14.406 

10 
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XI 

21 
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13.484 
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IS 
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13. 697 
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33  37  39.15 
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17 
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X.8314 
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xS 
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X3.77a 
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X.8399 
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19 

22 

3    8.70 

X.9885 
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13.808 
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20 
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X.9833 
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X3.844 
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23  34  48.34 

1.8373 
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X4.33a 

21 

22 

6    6.69 

X.9780 
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6 

6 

22  43.82 

3.3339 

26  57  54.3 

3.986 

6 

8    7    9-03 

3.1X43 

22     9  10.3 

8.857 

7 

6 

24  57.16 

a. 3318 

26  54  51-^ 

3.XX8 

7 

8    9  15.80 

3.XX14 

22    0  15.6 

8.966 

8 

6 

27  10.43 

a. 3305 

26  51  40.2 

3.250 

8 

8  II  22.40 

3.X085 

21  5x  14.4 

9.074 

9 

6 

29  23.62 

3.3193 

26  48  21.2 

3.382 

9 

8  13  28.82 

a.ro57 

2X    42      6.7 

9.1S3 

lO 

6 

31  36.74 

3.3179 

26  44  54.4 

3.513 

10 

8  15  3503 

a.xo39 

2Z    32    52.6 

9.2» 

xz 

6 

33  49-77 

3.3x64 

26  41  19.7 

3.643 

II 

8  17  41.17 

a.xoox 

2Z    23    32. Z 

9.394 

12 

6 

36    2.71 

3.3X49 

26  37  37-2 

3-774 

12 

8  19  47.09 

2.0973 

21  X4    5-3 

9.499 

13 

6 

38  15-56 

3.3133 

26  33  46.8 

3.90s 

13 

8  21  52.84 

2.0945 

2Z      4  32.2 

9.604 

14 

6 

40  28.31 

3.3II7 

26  29  48.6 

4 -03s 

14 

8  23  58.43 

9.09x7 

20   54    52.8 

9.709 

15 

6 

42  40.96 

3.3XOO 

26  25  42.6 

4.X64 

15 

8  26    3.84 

a. 0888 

20  45     7-1 

9«SiJ 

26 

6 

44  5351 

3.3083 

26  21  28.9 

4.293 

16 

8  28    9.09 

a.o86z 

20  35  153 

9.914 

17 

6 

47     5-95 

3.3065 

26  17     7.4 

4.423 

17 

8  30  14.17 

2.0833 

20  25  Z7.4 

ZO.017 

i8 

6 

49  18.29 

3.3048 

26  12  38.2 

4.55X 

18 

8  32  19.09 

a. 0807 

20  15  13.3 

ZO.X18 

19 

6 

51  30-52 

3.3038 

26    8     1.3 

4.679 

19 

8  34  23.85 

a. 07 79 

20    5    3.2 

lo.ziS 

20 

6 

53  42.63 

a. 3008 

26    3  16.7 

4.808 

20 

8  36  28.44 

8.0752 

19  54  47-1 

10.31S 

2Z 

6 

55  54-62 

3.Z988 

25  58  24.4 

4.935 

21 

8  38  32.87 

a. 0725 

19  44  25.0 

ZO.41S 

aa 

6 

58    6.49 

3.1968 

25  53  24.5 

S.063 

22 

8  40  37.14 

a. 0698 

19  33  57-0 

10.5x6 

33 

7 

0  18.24 
Tl 

3.1948 
TESDA^ 

N.  25  48  16.9 
Y  18. 

5. 189 

23 

8  42  41.25 
THl 

9.0673 

LJRSDA 

N.  19  23  23. z 
lY  20. 

Z0.6X3 

o 

2  29.86 

3.1936 

N.  25  43    1.8 

5.3x5 

0 

8  44  45.21 

3.0647 

N. 19  12  43.4 

Z0.7XO 

z 

4  41.3s 

3.1904 

25  37  39-1 

5.44X 

Z 

8  46  49.01 

a.o6ai 

19     I  57-9 

XO.80T 

a 

6  52.71 

3.X883 

25  32    8.9 

5. 566 

2 

8  48  52.66 

3.0595 

18  51     6.6 

10.903 

3 

9    3-93 

a.x859 

25  26  31.2 

S'691 

3 

8  50  56.15 

3.0569 

18  40    9.6 

XO.998 

4 

IX  15.02 

a.x837 

25  20  46.0 

5.8x5 

4 

8  52  59-49 

3.0545 

18  29  •  6.9 

zi.09> 

5 

13  25.97 

3.18x3 

25  14  53-4 

5.939 

5 

8  55    2.69 

3.052X 

18  17  58.6 

xx.x8s 

6 

15  36.77 

3.X788 

25    8  53.3 

6.063 

6 

8  57     5-74 

a. 0496 

18    6  44.7 

zi.t78 

7 

17  47-43 

3.X764 

25    2  45.9 

6.X85 

7 

8  59    8.64 

a. 0472 

17  55  25-3 

XX.369 

8 

19  57-94 

3.1740 

24  56  31. 1 

6.308 

8 

9    z  X1.40 

a. 0448 

17  44    0.4 

IX  .461 

9 

22     8.31 

3.X7X5 

24  50    9.0 

6.439 

9 

9    3  1402 

3.0435 

17  32  30.0 

XX. 55* 

10 

24  18.52 

3.1689 

24  43  39-6 

6.55X 

10 

9    5  16.50 

a. 040a 

17  20  54.3 

ZX.640 

IZ 

26  28.58 

3.1664 

24  37     2.9 

6.673 

II 

9    7  18.84 

a. 0379 

17    9  13-2 

11.730 

Z2 

28  38.49 

3.1638 

24  30  18.9 

6.793 

12 

9    9  21.05 

3.0358 

16  57  26.7 

z 1.8x8 

13 

30  48.24 

3.1613 

24  23  27.8 

6.9x3 

13 

9  "  23.13 

3.0336 

16  45  350 

IX. 905 

14 

32  57.84 

3.1586 

24  16  29.5 

7.033 

14 

9  13  25.08 

3.03x4 

16  33  38.1 

XX. 992 

15 

35     7-27 

2.1559 

24    9  24.0 

7.X51 

15 

9  15  26.90 

3 .0393 

16  21  36.0 

13.078 

z6 

37  16.55 

a  1533 

24    2  11.4 

7.368 

16 

9  17  28.60 

3.0373 

16    9  28.7 

xa.x63 

17 

39  25.66 

3.1505 

23  54  51-8 

7.385 

17 

9  19  30.18 

3.0253 

15  57  16.4 

X3.348 

z8 

41  34.61 

3.1478 

23  47  25.2 

7.503 

18 

9  21  31.64 

3.0333 

15  44  59.0 

ia.33X 

19 

43  43-40 

3.X45X 

23  39  51-6 

7.6x8 

19 

9  23  32.98 

3. OS 14 

15  32  36.7 

13.4X3 

QO 

45  52.02 

a.X433 

23  32   II.O 

7.734 

20 

9  25  34.21 

3 .0196 

15  20    9.4 

13.496 

2Z 

48    0.48 

3.X396 

23  24  23.5 

7.849 

21 

9  27  35-33 

a. 01 78 

IS    7  37-2 

13.578 

22 

50    8.77 

a.X368 

23  16  29.1 

7.964 

22 

9  29  36.34 

a. 0x60 

14  55    0.1 

xa.658 

23 

52  16.89 

9.1340 

23    8  27.8 

8.078 

23 

9  31  37.25 

3.0x43 

14  42  18.2 

13.738 

24 

54  24.85 

a.X3xa 

N.  23    0  19.7 

8.X9X 

24 

9  33  38.05 

a.oxa6 

N.  14  29  31.6 

13.8x7 

X. 


MAY,  1915. 

GREENWICH  MEAN  TIME. 


59 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  A: 


Diff. 

for 

xMin. 


Dedination. 


Diff. 

for 

z  Min. 


FRIDAY  21. 


o 

I 

2 

3 

4 

5 
6 

7 
8 

9 

10 

II 

12 

13 
H 

15 

16 

17 
18 

19 
20 

21 

22 

23 


o 
I 

2 

3 

4 

S 
6 

7 
8 

9 
10 

II 

12 

13 
14 

15 
16 

17 
18 

X9 
20 

21 

22 

23 
24 


h 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 

o 

o 
o 
o 
o 
o 
o 
o 
o 


m 
33 
35 
37 
39 
41 
43 
45 
47 
49 
51 
53 
55 
57 

59 

I 

3 

5 

7 

9 
II 

13 
15 
17 
19 


38.05 

3876 

39-37 

39-89 
40.3a 

40.66 

40.93 
41.12 

41.24 

41.28 

41.26 

41.17 
41.02 

40.82 

40.56 

40.26 

39-91 
39-53 
39-" 
38.65 
38.17 
37.67 
37.14 
36.60 


s 
a.oxs6 

a. Olio 
3.0094 
2 .0079 
3.0064 
3.005X 
3.0038 
a. 0036 
3.00x3 
a. 000a 
X.999X 
Z.9980 

X.9971 
X.9963 

X.99S3 
X.9946 
X.9939 
I  9933 
I. 99a 7 
1.99*9 
x.99X» 
1-99x4 
X.99XI 
1.9909 


// 


N. 


N. 


4 
4 
4 
3 
3 
3 
3 

2 
2 

a 
a 
2 
I 
I 
I 
I 
o 
o 
o 
o 

9 
9 
9 
9 


29 
16 

3 
50 

37 
24 
II 

57 
44 
31 
17 

3 

50 
36 
22 

8 

54 
40 
26 

12 

58 

44 
29 

15 


31.6 
40.2 

44.2 

43-6 

38.3 
28.6 

14.4 

55-7 
32.6 

5-a 
33-6 

57-7 
17.6 

33-4 
45-1 
52.7 
56.4 
56.1 
Sa.o 
44.0 
32.2 
16.7 

57-5 
34.7 


SATURDAY  22. 


o  21 
o  23 
o  25 
o  27 
o  29 

031 

033 
035 
037 
039 

o  41 

043 

045 

o  47 
049 

0  SI 
0  53 
0  55 
o  57 

o  59 

I 

3 
5 
7 
9 


36.05 

35.49 
34.93 
34.37 
33.8a 
33.28 

32-76 
32.26 

31.78 

31.33 
30.92 

30.54 
30.21 

29.93 
29.70 

29-53 

29.42 

29-38 

29.41 

29.53 

29-73 
30.01 

30.39 
30.87 

31.45 


X.9908 
X.9907 
X.9907 
X.9908 

1-9909 
x-99za 
Z.99Z5 
X.99X8 
X.9933 
1.9998 
X-9934 
X-994X 
X.9949 
Z-9958 
X.9967 
X-9977 
I.99S8 

X.9999 

3.00x3 
a. 0037 
3.0040 
3.005s 
3.0073 
9.0088 
a. 0106 


N. 


N, 


9  1  8.3 

8  46  38.4 

832  5-1 

8  17  28.3 

8  2  48.2 

7  48  4-8 

7  S3   18. 1 

7  18  28.2 

7  3  35-2 

6  48  39.1 

6  33  40.0 

6  18  37.9 

6  3  32.9 

5  48  25.1 

5  33   14.5 

5  18  I.I 

5  2  45-1 

4  47  26.4 

4  32  5-2 

4  x6  41.5 

4  I  15.4 

3  45  46.9 

3  30  16. 1 

3  14  43.0 

2  59  7-8 

It 
X3.8x7 
X3.89S 

13 .973 
X3.O49 

X3.X3S 
X3.X99 
X3.374 
13.348 
X3.43X 
13.49a 
X3.S63 
13.633 
"3.703 
13.77X 
13  «39 
13.906 
13 .97a 

X4037 
X4.XOX 

«4.x65 
X4.338 
14.389 
14.350 
X4.4XO 


14.469 
«4.5a7 

14.584 
X4.64X 
14696 

X4.75J 
14. 80s 
X4.8s8 

M.909 
14.960 
X5.0X0 
15.059 
15.107 
XS.X53 
15.300 

15.345 
X5.a89 
15-333 
IS.374 
15.4x5 
X5.455 
X5  494 
15-533 
X5  569 
X5.604 


Hour.  Right  Ascension. 


Diff. 

for 

xMin. 


Dectinatioo. 


Diff. 

for 

xMin. 


O 
I 

2 

3 
4 

5 
6 

7 
8 

9 
10 

II 

12 

13 
14 

15 
16 

17 
18 

19 
20 

21 

22 

23 


O 

I 
3 

3 

4 

5 
6 

7 
8 

9 
10 

II 

12 

13 
14 

15 
16 

17 
18 

19 
20 

21 

22 

23 
24 


m 

9 

II 

13 

15 

17 

19 
21 

23 
25 
27 
29 
31 
33 
35 
37 
39 
41 
44 
46 
48 
50 
52 
54 
56 

58 

o 
a 

4 
6 

8 

II 

13 

15 

17 

19 
21 

23 

25 
a8 

30 

32 

34 

36 

38 

41 

43 

45 

47 

49 


8 
31.45 
32.14 
32.95 
33.87 
34.92 
36.10 

37.42 
38.88 
40.49 
42.24 

44.15 
46.23 

48.48 

50.90 

53.50 
56.28 

59-25 
2.4a 

5.79 
9.36 

13-15 
17.16 

21.39 
2585 


SUNDAY  a3. 

N. 


s 
3.0x06 


a 

3.0x85  a 

a .0x44  a 

3.0x64  a 

3.0x86  z 

a.oaoS  I 

3 .0333  I 

3 .0356  I 

a  .0380  o 

a  .0305  O 

a  .0333  O 

3.036X  N.  o 

3.0389  S.  o 

3 .04x8  o 

».0448  O 

3 .0479  O 

3.o5xa  I     I 

a .0545  I 

a .0578  I 

a. 0613  a 

3.0650  a 

a. 0687  a 

3 .0734  a 

a. 0763  S.     3 
MONDAY  a4. 


1         // 

59  7.8 

43  30.5 

27  51. 1 

la  9.8 

56  36.6 

40  41.5 

24  54.6 

9  6.1 

53  15-9 

37  24.1 

21  30.9 

5  36.3 

10  19.7 

36  17.0 

42  15.4 

58  15-0 

X 

14  15.7 

X 

30  17-3 

z 

46  19.8 

\ 

2  33.1 

1 

18  37.1 

J 

34  31-8 

X 

50  37.0 

X 

6  43.8 

X 

30.55 

35-49 
40.67 

46.10 

51.79 

57-75 

3.98 

10.48 

17.26 

24.33 
31.69 

39-35 
47-32 

55-59 
4.18 

1308 

22.31 

31.87 

41.77 
52.01 

2.60 

13.54 
34.84 
36.51 
48.54 


3.0803 

a. 0843 

3.0884 
3.0937 
3.097X 
3.Z016 
3.X061 

3.XX07 

a. "54 
a.xaos 

3.1303 

3.I3J3 
3.1405 
a.  1458 

3.Z566 
3.1633 
3.1678 
3.1736 

3.X794 
3.1853 
3.X9X4 

a.X97S 
a.ao37 


S. 


S. 


3 
3 
3 

4 

4 

4 

4 

5 

5 

5 
6 

6 

6 

6 

7 

7 

7 

7 
8 

8 

8 

8 

9 
9 
9 


33  48.9 

38  553 

55  2.0 

II  8.8 

27  15.7 

43  22.6 

59  29.3 

IS  35-8 

31  42.0 

47  47-8 

3  53-1 

19  57-8 

36  1.9 

52  5-1 

8  7-5 

34  8.9 

40  9.2 

56  8.4 

13   6.3 

38   3.7 

43  57-7 

59  511 

15  42.8 

31  32.7 

47  ao.6 

If 

X5.604 

15. 639 
X5.673 

X5.704 
XS.73i 
X5.767 
X5.795 
X5.8a3 
XS.850 

XS.87S 
XS.898 
X5.9aa 

X5.944 
X5.964 
X5.983 

X6.009 

x6.ox9 
X6.034 
16.048 
x6.a6x 
X6.073 
X6.063 
x6.09a 

X6.099 


X6.X04 
X6.X09 
16.ZX3 
16.1x4 
x6.ix5 
16.XX3 
z6.xxo 
x6.xo6 
x6.xoo 

X6.093 
16.083 

16.073 
z6.o6x 

X6.047 
x6.03a 
Z6.014 
X5.996 

XS.976 

X5.953 

X5.9a8 

X5.9Q3 
X5.876 

15.847 
X5.8X5 
xs.7«a 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

Diff. 

Diff. 

Hour. 

Right  Ascension. 

for 
xMin. 

Dedixution. 

for 
xMin. 

Hour. 

Right  Ascension. 

for 
I  Min. 

Declination. 

for 

xMin. 

TUESDAY  25. 

THURSDAY.  27. 

h    m       s 

s 

•      1       If 

// 

h    m       s 

s 

0      /       // 

1       f 

O 

13  49  48.54 

2.aoj7 

S.     9  47  20.6 

X5.782 

0 

14  44     5.08 

9.5757 

S.  21     7  57.5 

xi.-JJ 

I 

13  53     0.95 

3.2099 

10    3    6.5 

15. 748 

I 

14  46  39.87 

9.5839 

31    19  36.7 

11. 583 

3 

"  54  1373 

3.2x63 

10  18  50.3 

15. 7" 

2 

14  49  15-15 

2.599a 

21  31     7-4 

xx.440 

,  3 

13    56   36.90 

3.2228 

10  34  318 

15.672 

3 

14  51  50.93 

2.6004 

21  42  29.5 

X1.394 

'  4 

12    58  40.46 

3.3293 

10  50  10.9 

15.631 

4 

14  54  27.20 

2.6086 

21  53  42.7 

X1.X46 

5 

13      0   54.42 

2.2360 

"     5  47-5 

15.589 

5 

14  57    396 

3.6167 

22    4  47.0 

10.997 

6 

13     3    8.78 

a. 2427 

II  21  21.6 

15-545 

6 

14  59  41.20 

2.6248 

22  15  42.3 

10.S45 

7 

13     5  2354 

a. 3494 

II  36  52.9 

15.498 

7 

15    2  18.93 

2.6328 

22  26  28.4 

XO.690 

8 

13     7  38.71 

3.2563 

II  52  21.4 

15.450 

8 

15    4  57.13 

2.6406 

22  37     5-1 

10.533 

9 

13     9  54.39 

a. 2633 

12     7  46.9 

15.400 

9 

15    7  35.80 

2.6485 

22  47  32.4 

XO.374 

lO 

13    13    10.29 

3.2703 

12  23     9.4 

15.348 

10 

15  10  14.95 

2.6563 

22  57  50.0 

zo.ni 

II 

13    14    26.72 

2.2774 

12  38  28.7 

15-993 

II 

15  "  54.56 

2.6640 

23     7  57-9 

10.050 

19 

13  16  43- 58 

3.2846 

12    53    44.6 

15.937 

12 

15  15  34-63 

2.6717 

23  17  56.0 

9.885 

13 

13  19    0.87 

2.29x8 

13    8  57.1 

15.179 

13 

IS  18  15.16 

2.6793 

23  27  44.1 

9-717 

14 

13  21  18.60 

3.2993 

13  24    6.1 

X5.X18 

14 

IS  20  56.13 

2.6866 

23  37  22.0 

9.547 

15 

13  23  36.77 

2.3066 

13  39  "-3 

15.05s 

15 

15  23  37.55 

2.6940 

23  46  49.7 

9375 

i6 

13  25  55-39 

2.3x40 

13  54  12.7 

14.990 

16 

15  26  19.41 

2.70x3 

23  56    70 

9.201 

17 

13  28  14.45 

2.3*15 

14    9  10. 1 

14.993 

17 

15  29    1.70 

2.7083 

24    5  13-8 

9.0J5 

i8 

13  30  33-97 

3.3*93 

14  24    3-5 

14.855 

18 

15  31  44.41 

a -7153 

24  14  lO.O 

8.848 

19 

13  32  53-95 

a. 3369 

14  38  52.7 

14-783 

19 

15  34  27.54 

2.7222 

24  22  55.5 

8.668 

20 

13  35  '4.40 

2-3447 

14  53  37-5 

14.7x0 

20 

15  37  11.07 

2.7989 

24  31  30.1 

8.486 

31 

13  37  35-31 

9.35«4 

15    8  17.9 

14.634 

21 

15  39  5501 

a. 7356 

24  39  53-8 

8.S0J 

33 

13  39  56.69 

2.3603 

15  22  53.6 

14. 556 

22 

15  42  39-34 

2.7420 

24  48    6.3 

8.X16 

83 

13  42  18.54 
WEI 

3.368X 

)NESD 

S.  15  37  24.6 
AY  26. 

X4.476 

23 

15  45  24.05 

F] 

9.7483 

RIDAY 

S.  24  56    7.7 
28. 

7.9*9 

O 

13  44  4086 

9.3760 

s.  15  51  50-7 

X4.394 

0 

15  48    9.14 

9.7546 

S.  25    3  57.8 

7.739 

I 

13  47    3-66 

2.3841 

16    6  11.9 

X4.310 

I 

15  50  54.60 

2.7607 

25  II  36.4 

7.548 

3 

13  49  26.95 

2.3993 

16  20  27.9 

14.923 

3 

15  53  40.42 

2.7666 

25  19    3-6 

7-357 

3 

13  51  50.72 

a. 4002 

16  34  38.6 

14.133 

3 

15  56  26.59 

2.7793 

25  26  19.2 

7.162 

4 

13  54  14.98 

3.4084 

16  48  43-9 

14.04a 

4 

15  59  13-09 

3.7778 

25  33  23.0 

6.965 

5 

13  56  39-73 

2.4x67 

17     2  43.6 

13.948 

5 

16     I  59.93 

a. 7832 

25  40  15.0 

6.768 

6 

13  59    4.98 

2.4249 

17  16  37.7 

13-853 

6 

16    4  47  07 

2.7884 

25  46  55-1 

6.568 

7 

14    I  30-72 

3.4331 

17  30  25.9 

13.754 

7 

16    7  34.53 

9.7935 

25  53  23.3 

6.368 

8 

14    3  56.95 

2.44x3 

17  44    8.2 

13.653 

8 

16  10  22.29 

9.7983 

25  59  39-3 

6.167 

9 

14    6  23.68 

9.4497 

17  57  44-3 

13.550 

9 

16  13  10.33 

a. 8030 

26    5  43.2 

5.963 

zo 

14    8  50.91 

3.4580 

18  II  14.2 

13-445 

10 

16  IS  58.65 

9.807s 

26  II  34.9 

5.759 

II 

14  II  18.64 

3.4664 

18  24  37.7 

X3 .338 

II 

16  18  47.23 

3.8xx8 

26  17  14.3 

5-553 

13 

14  13  46.88 

9.4748 

18  37  54.7 

13. 228 

13 

16  21  36.06 

a. 8x58 

26   23   41.3 

S-34« 

13 

14  16  15.62 

a. 4833 

18  51     50 

X3.XX5 

13 

16  24  25.13 

3.8x97 

26  27   55.8 

5-138 

14 

14  18  44.86 

2.49x6 

19    4    8.5 

X3.OOX 

14 

16  27  14.42 

9.8333 

26  32    57.8 

4.9*8 

15 

14  21  14.61 

2.5001 

19  17    5-1 

X3.883 

15 

16  30    3.93 

3.8368 

26  37  47.3 

4.718 

i6 

14  23  44.87 

2.5085 

19  29  54-5 

X3.763 

16 

16  32  53.64 

S.830X 

26  43   33.9 

4.506 

17 

14  26  15.63 

3.5x68 

19  42  36.7 

12.643 

17 

16  35  43-54 

9.8331 

36  46  47.9 

4.994 

i8 

14  28  46.89 

9.5953 

19  55  "-5 

X3.518 

18 

16  38  33.61 

9.8358 

26  SO  59.2 

4.081 

»9 

14  31  18.66 

9.5338 

20    7  38.8 

13.392 

19 

16  41  23.84 

a. 8384 

26  54  57-7 

3.868 

30 

14  33  50.94 

3.5499 

20  19  58.5 

12.363 

30 

16  44  14.33 

9.8408 

26  58  43.3 

3.653 

31 

14  36  23.72 

9.5506 

20  32  10.3 

X2.X3r 

31 

16  47    4.74 

9.8439 

27    3  16.0 

3-437 

33 

14  38  57-OI 

9.55«9 

20  44  14.2 

XI. 998 

33 

16  49  55.37 

3.8448 

27    5  35-7 

3.991 

23 

14  41  30.79 

9.5673 

20  56  lO.O 

XX. 861 

23 

16  53  46.11 

9.8465 

27    8  43.5 

3.OO5 

24 

14  44    5-o8 

9.5757 

S.  21     7  57.5 

XX. 793 

24 

16  55  36.95 

9.8479 

S.  37  II  36.3 

9.788 

XII. 


MAY,  1915. 


61 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECI<INATlON. 


Hour. 


Ricfat  Ascensiaa. 


O 

I 

3 

3 
4 

5 
6 

7 
8 

9 

lO 

II 
la 

13 
H 

15 
16 

J? 
18 

19 
20 

31 
32 

23 


0 
I 
3 

3 
4 

5 
6 

7 
8 

9 
10 

II 

12 

n 

IS 

16 

17 
18 

^9 

30 
21 
32 

23 
24 


Diff. 

for 

xMin. 


Declination. 


Diflf. 

for 

zMin. 


SATURDAY  29. 


h 
16 

16 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 
18 


m       8 

8 

55  36.9s 

3.8479 

58  27.86 

a.849X 

I  18.84 

a. 8501 

4    987 

2.8508 

7     0.93 

a .8513 

9  52.03 

a.8sis 

12  43-" 

a. 85x4 

15  34.19 

a.85xa 

18  35.35 

a. 8507 

31    16.37 

a. 8499 

24     724 

3.8490 

26   58.15 

2.8478 

29  48.97 

a. 8463 

32    39-70 

3.8446 

35  3032 

a. 8436 

38  30.8l 

3.8404 

41  II. 17 

3.8380 

44     1.37 

a. 8353 

46  51-41 

a. 8315 

49  41  27 

3.8394 

52  30.94 

a.8a6z 

55  20.40 

3.8335 

58    9-64 

3.8188 

0  58.65 

3.8x48 

// 


S.    3 

3 
2 

2 
2 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
S.    3 


SUNDAY  30. 


^8  3 

[8  6 

r8  9 

[8  13 

[8  14 


[8 
[8 


:8 


[8 
;8 


17 
30 


23 
36 

38 

:8  3i 

:8  34 

^837 

^839 
[8  43 

1845 
[848 

18  50 

:8  53 
:8  56 

c8  58 

9  I 

9  4 

[9  6 

[9  9 


47.41 

a  .8x05 

3591 

a.8o6x 

24.14 

a. 80x4  ' 

13.08 

a. 7965 

5972 

a. 7915 

47.06 

2.7863 

34.08 

3.7808 

30.76 

a.77Sa 

7.10 

3.7694 

53.09 

a. 7635 

38.72 

a. 7573 

2397 

3.7509 

8.83 

a -7443 

5329 

a. 7377 

37-35 

a. 7308 

30.99 

3.7338 

4-21 

3.7167 

46.99 

3.7094 

2934 

a.7030 

11.23 

3.6944 

53.67 

3.6868 

33-^5 

3.6791 

14.16 

3.671X 

54.18 

3 .6630 

33  72 

3.6548 

S. 


s. 


3 

3 

3 

3 

3 

3 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 
36 

36 

25 
25 
25 
25 
25 
25 


II  36.3 
14  17.0 

16  44.7 

18  59-3 

31  0.8 
33    49.3 

24  24.4 

25  46.6 

26  55-7 

27  51.6 

28  34.4 

29  4.2 
39  30.9 

29  24.5 
29  15.0 

38  53.6 

38  17.3 

37  38.9 

36  37.6 

25  135 
23  46.6 
33  6.9 
20  14.5 
18    9-5 


15  51-8 

13  31.6 

10  38.9 

7  43-9 

4  36.5 
I  16.8 

57  45-0 


54 
50 


i.i 
5.2 

45  57-3 
41  37-6 
37  6.3 
32  23.1 
27  38.5 
22  23.4 

17  4-9 
II  36.3 


56.3 

5-4 

3.5 

50.9 
27.6 

34  53-6 
38    9.1 

21  14-3 


5 
o 

54 
47 
41 


ft 

a. 788 
3.570 

a. 353 
a.X34 
X.916 

X.697 
X.478 
x.a6i 
1.043 
0.833 
0.605 
0.388 
— 0.X69 
+0.049 
0.366 
0.483 
0.698 

0.913 
x.xa8 

1.34a 

X.555 

X.768 

1.978 
3.X89 


a  .399 

a  .606 
3.8x4 

.030 

.336 

.439 

.63  X 

.833 
.033 
.330 
.436 
.6az 
.814 
.006 
.X97 
.385 
•  57a 
.757 
.940 
.lax 

6.399 
6.478 
6.654 
6.8a8 
6.998 


Hour. 


o 
I 
3 

3 

4 

5 
6 

7 
8 

9 
10 

II 

12 

13 
14 

15 
16 

17 
18 

19 
30 

31 

33 

23 


Right 


Diff. 

for 

xMin. 


Dedination. 


MONDAY  31. 


h 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

30 


m 

9 

13 
14 

17 
30 

33 

25 
27 
30 

33 
35 
38 
40 

43 
45 
48 

50 

53 

55 

58 
o 


20  3 
30  5 
30  8 


»    ' 

8 

3372 

3.6548 

13.76 

3.6466 

51-31 

3.6383 

29-35 

a. 6398 

6.88 

3.6ax3 

4390 

a. 6x36 

20.39 

3.6038 

56.36 

3.595a 

31-81 

a. 5864 

6.73 

3.5775 

41. II 

a.5685 

14.95 

a. 5595 

48.25 

a. 5504 

31.00 

3.54x3 

53-20 

3.53aa 

24.86 

8.5230 

5596 

8.5x38 

26.51 

8.5046 

56.51 

8.4953 

25-95 

3.4860 

54.83 

a. 4767 

23-15 

3.4674 

50.92 

a. 4583 

18.13 

a. 4488 

// 


s. 


25 
25 

25 


31 
14 

6 


24  59 
24  51 
24  44 
24  36 
34  38 

24  19 


24 
24 
23 


II 

3 
54 


23  45 
23  36 

23  27 


23 
23 

22 
23 


18 

8 

59 
49 


S. 


23  39 

32  39 

33  19 
22  9 
21  59 


14.3 

9-3 
54.1 
28.9 

53-9 
9.1 

14.7 

10.7 

57.4 

34.8 

30 

22.3 

32.7 

34.3 

27-3 
11.8 

48.0 

15- 

35- 

47- 

51 

47- 

36.3 

17.5 


.9 

7 

■5 
•5 
7 


TUESDAY,  JUNE  i. 


30  10  44.78 


a. 4395 


S.    31   48  51.3 


PHASES  OF  THE  MOON. 


Diff. 

for 

xMin. 


// 


6.998 
7.X68 

7.337 
7.50a 
7.665 
7.837 
7.987 
8.144 
8.399 
8-453 
8.604 
8.753 
8.900 

9.045 
9.188 
9.3a8 
9.466 
9.6PS 

9.737 

9.868 

9998 

xo.xa7 

X0.858 

10.375 


zo.49y 


d  h      m 

C     Last  Quarter    ....  May      5  17  33.6 

%    New  Moon       13  iS  31-0 

3>     First  Quarter 31  16  50.0 

O    Full  Moon       38  9  33.9 


([     Apogee 
(C     Perigee 


May 


d 
14 
38 


h 
9-4 

5.6 


62 


JUNE,   1915. 


I. 


AT  GREENWICH  APPARENT  NOON, 


Day  of 

the 
Week. 


Tues. 
Wed. 
Thur. 

Fri. 
Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat. 

SUN, 

Mon. 

Tues. 

Wed. 
Thur. 
Fri. 

Sat. 

SUN, 

Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat. 
SUN, 

Mon. 
Tues. 
Wed. 

Thur. 


V 

'S.  • 
Q 


I 
2 

3 

4 

5 
6 

7 
8 

9 

ID 
II 
12 

13 

14 
15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 

31 


THE  SUN'S 


Apparent  Right 
Ascension. 


h  m    s 

4  33  2.15 
4  37  7.53 
4  41  13.33 

4  45  1953 
4  49  26.11 

4  53  33.06 

4  57  40.36 

5  1  47.98 
5  5  55.91 

5  10  4.12 

5  14  12.58 
5  18  21.27 

5  22  30.17 
5  26  39.24 
5  30  48.47 

5  34  57.83 
5  39  729 
5  43  16.82 

5  47  26.40 
5  51  36.00 

5  55  45.61 

5  59  55.18 

6  4  4-71 
6  8  14.16 

6  12  23.53 
6  16  32.78 
6  20  41.92 

6  24  50.90 
6  28  59.73 
6  33  8.37 

6  37  16.82 


Diff.for 
X  Hour. 


s 
0.215 

0.233 
0.250 

0.266 
0.282 
0.297 

0.311 
0.324 
0.336 

0.347 

0-357 
0.366 

0.374 
0.381 

0.387 

0.392 
0.396 
0.398 

0.399 
0.400 

0-399 

0.398 

0.395 
0.392 

0.388 

0383 
0.377 

0.371 
0.364 

0-356 


10.347 


Apparent  Decli- 
nation. 


ft 


N.2I  56  51.0 

22  5  8.1 
22  13     2.1 

22  2032.9 
22  27  40.4 

22  34  24.3 

224044.5 
22  46  40.9 

22  52  13.2 

225721.5 

23  2  5.5 
23     625.1 

23  10  20.4 
23  13  51.0 
23  16571 

23  1938.5 
2321  55.2 

23  23  47- 1 

23  25  14.3 
23  26  16.7 

23  26  54.3 

2327  7.1 
232655.1 
23  26  18.4 

23  25  17.0 

23  23  50.9 
2322  0.1 

2319447 
2317  4.8 
23  14   0.4 

N.23  10  31.5 


Diff.for 
X  Hour. 


n 


+21.18 
20.23 
19.27 

+18.30 
17.32 

16.33 

+15-34 
14.3s 
13.35 

+12.34 

"•33 
10.31 

+  9.29 
8.27 
7.24 

+  6.21 
5.18 
4.15 

+  3.12 
2.08 
1.05 

+  0.02 

—  1. 01 
2.04 

-  3  07 
4.10 

5-13 

-  6.15 
7.17 
8.19 

—  9.21 


Semidiam- 
eter. 


tt 


5  48.07 
5  47.92 
5  47.78 

5  47.64 
5  47.50 

5  47.37 

5  47.25 

547.13 
5  47.02 

5  46.91 
5  46.80 

5  46.70 

5  46.61 
5  46.52 
5  46.43 

5  46.35 
5  46.28 

546.21 

546.15 
5  46.09 
5  46.04 

5  45.99 
5  45.94 
545.90 

5  45.86 
5  45.82 
5  45.79 

5  45.76 
5  45.73 
5  45.71 

5  45.69 


Sidereal 
Time  of 
Semidi- 
axneter 
Passing 

Me- 
ridian. 


68!33 
68.39 

68.44 

68.50 

68.55 
68.60 

68.64 
68.68 
68.72 

68.76 
68.79 
68.82 

68.84 
68.87 
68.89 

68.91 
68.92 
68.93 

68.94 
68.95 
68.95 

68.95 
68.94 
68.93 

68.92 
68.91 
68.89 

68.87 
68.84 
68.81 

68.78 


Equation  of 

Time,  to  be 

Subtracted 

from 


Added  to 

Apparent 

Time. 


m        s 
2   30.56 
2    21.76 

2    12.55 

2      2.93 

1    52.93 
1    42.57 

I    31.85 
I    20.82 

I       9.48 

o  57.87 
o  46.00 

o  33.90 

o  21.59 
o     9. 1 1 


o    3.53 

o  16.29 
o  29.16 
o  42.09 

0  55.08 

1  8.09 
I  21.10 

I  34.08 

I  47.01 

1  59.87 

2  12.64 
2   25.31 

2  37.84 
2    50.24 

3  2.47 
3  14.53 

3  26.38 


DilL 

for 

X  Hour. 


f 

0.357 
0.37s 
0.39a 

0.408 
0.424 
0439 

0.4S3 
0.466 

0.478 

0.489 

0.499 
0.508 

0.516 

0.525 
0.539 

0.534 
o.S3» 
0.540 

o.S^ 
0.542 
0.541 

0.539 
0.537 
0.534 

0.530 

0.525 
0.519 

0.513 
0.506 

o.49» 
0.4S9 


NoTB. — The  mean  time  of  scmidiameter  pa.«wing  the  meridian  may  be  found  by  subtracting  0^.19  from  the  sidcrtal 
time. 
The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing;  the 
sign  —  indicates  that  north  declinations  are  decreasing. 


n. 


JUNE,  1915. 


6g 


AT  GREENWICH  MEAN  NOON. 


Day  of 
the 

w 

I 

2 

3 

THE  SUN'S 

Bouationof 

Time,  to  be 

Added  to 

Diff.for 
X  Hour. 

Sidereal  Time, 
or  Right  Ascen- 

Week. 

Apparent  Right 
Ascension. 

Diff.for 
z  Hour. 

Apparent  Decli- 
nation. 

Diff.for 
X  Hour. 

Subtracted 

from 
Mean  Time. 

sion  of  Mean 
Sun. 

Tues. 
Wed. 
Thur. 

h     m 

4  33 
4  37 
4  41 

2.58 

7.93 
13.70 

8 
10.214 

10.232 

10.249 

•       t        ft 

N.2I  56  51.9 

22      5      8.9 
22    13      2.8 

/r 
+21. l8 

20.22 
19.26 

m       s 

2    30.54 
2    21.75 
2    12.54 

s 

0-357 

0.375 
0.392 

h      m        s 

4  35  33.1^ 
4  39  29.68 

4  43  26.24 

Fri. 
Sat. 
SUN. 

4 

5 
6 

4  45 
4  49 
4  53 

19.88 
26.44 
33.36 

10.265 
10.281 
10.296 

22  20  33.6 
22  27  40.9 
22   34  24.8 

+18.29 

17-31 
16.33 

2       2.92 
I    52.92 
I    42.55 

0.408 
0.424 

0-439 

4  47  22.80 

4  51   19.35 
4  55  15.91 

m 

7 
8 

9 

4  57 

5  I 
5     5 

40.63 
48.22 
56.11 

10.310 
10.323 

IO-33S 

22  40  44.9 
22  46  41.2 
22  52   13.5 

+15-34 
14.35 
13-35 

I    31.84 
I    20.81 

I       9.48 

0-4S3 
0.466 

0.478 

4  59  12.47 

5  3     9.03 
5     7     5.59 

Thur. 

Fri. 

Sat. 

lO 

II 

12 

5  10 
5  14 
5  18 

4.28 
12.71 
21.37 

10.346 
10.356 
10.365 

22  57  21.7 

23      2      5.6 

23  6  25.2 

+12.34 

".33 
10.31 

0   57.86 

0  45-99 
0  33.90 

0.489 

0.499 
0.508 

5  II     2.14 
5  14  58.70 
5  18  55.26 

SUN. 
Mon. 

13 
14 
15 

5  22 
5  26 
5  30 

30.23 

3927 
48.46 

10.373 
10.380 

10.386 

23   10  20.4 

23   13  51.0 
23   16  57.1 

+  9.29 
8.26 
7.24 

0  21.59 
0     9.1 1 

0.516 

0523 
0.529 

5  22  51.82 
5  26  48.38 

Tues. 

0     3.53 

5  30  44.94 

Wed. 
Thur. 
Fri. 

i6 

17 
i8 

5  34 
5  39 
5  43 

57.78 

7.20 

16.70 

10.390 
10.394 
10.397 

23   19  38.5 
23  21    55.2 

23  23  47.1 

+  6.21 
5.18 
4.15 

0  16.29 
0  29.15 
0  42.09 

0.534 

0.538 
0.540 

5  34  41.50 

5  38  38.05 
5  42  34.61 

Sat. 

SUN. 

Mon. 

19 

20 
21 

5  47 
5  51 
5  55 

26.24 
35.81 

45-37 

10.398 

10.399 
10.398 

23  25   14.3 
23  26  16.7 

23  26  54.3 

+  3-" 
2.08 

1.05 

0  55.07 

1  8.08 
I  21.08 

0.541 
0.542 
0.541 

5  46  31.17 
5  50  27.73 

5  54  24.29 

Tues. 
Wed. 
Thur. 

22 
23 

24 

5  59 

6  4 
6     8 

54-91 
4.40 

13.82 

10.396 

10.394 
10.391 

23  27      7.1 
23  26  55.2 
23  26  18.5 

+  0.02 

—  1. 01 

2.04 

I  34.06 
I  46.99 
I  59-86 

0.539 
0.537 
0.534 

5  58  20.85 

6  2  17.40 
6     6  13.96 

Fri. 
Sat. 
SUN. 

25 
26 

27 

6  12 
6  16 
6  20 

23-14 
32.36 
41.46 

10.387 
10.382 
10.376 

23  25   I7.I 
23  23  51. 1 
23  22      0.4 

-3-07 
4.10 

5.13 

2  12.62 

2  25.28 
2  37.82 

0.530 

0.525 
0.519 

6  10  10.52 
6  14     7.08 
6  18     3.64 

Mon. 
Tues. 
Wed. 

28 

29 
30 

6  24 
6  28 

6  33 

50.41 
59.20 

7.81 

10.370 
10.363 

10.355 

23    19  45.0 
23   17      5.2 
23    14      0.8 

-  6.15 

7-17 
8.19 

2  50.22 

3  2.45 
3  14.50 

0.513 
0.506 

0.498 

6  22     0.20 
6  25  56.76 
6  29  53.31 

Thur. 

31 

6  37 

16.23 

10.346 

N.23   10  32.0 

—  9.2X 

• 

3  26.36 

0.489 

6  33  49.87 

Non 

1.— Th 
Th 

a 

e  scmidiameter  for  1 
e  sign  +  prefixed  to 
re  increasing;  the  si] 

nean  noon 
the  hourly 
za  —  indio 

may  be  assumed  the 
change  of  declination 
ates  that  north  declis 

same  as  tl 
indicates 
lations  an 

lat  for  apparent 
that  north  dec! 
I  decreasing. 

knoon. 
linations 

Diff.  for  z  Hour. 

+9*.8565. 
(Table  III.) 
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m. 


AT  GREENWICH  MEAN  NOON. 


4 


I 

2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 

29 
30 

31 


r 


52 
53 
54 

55 
56 

57 

58 

59 
60 

61 
62 

63 

64 
65 

66 

67 
68 

69 

70 

71 
72 

73 
74 
75 

76 

77 
78 

79 
80 

81 
82 


THE  SUN'S 


True  Longitude. 


tf 


69  54  46.5 

70  52  14.4 

71  49  41.6 

72  47  8.1 

73  44  34.0 

74  41  59-2 

75  39  23.8 

76  36  47,7 

77  34  no 

7^   31  33-7 

79  28  55.7 

80  26  17.0 

81  23  37.7 

82  20  57.6 

83  18  16.8 

84  15  35-3 

85  12  53.0 

86  10  lo.o 


87 
88 

89 


7  26.1 

4  41-5 
I  56.2 


89  59  10. 1 

90  56  23.3 

91  53  36.0 

92  50  48.1 

93  47  59.7 

94  45  III 

95  42  22.2 

96  39  33-3 

97  36  44.3 

98  33  55.4 


I' 


tt 


54  15.8 
51  43-6 

49  10.6 

46  36.9 
44  2.6 
41  27.6 

38  52.0 
36  158 
33  38.9 

31  1.4 
28  23.2 

25  44-3 

23  4.8 
20  24.6 

17  43.6 

15  1-8 
12  19.4 

9  36.1 

6  52.1 

4  7-3 
I  21.8 

58  35-5 

55  48.6 
53  10 

50  12.9 

47  24.4 
44  35-6 


41 
38 
36 


46.5 

57-4 
8.2 


33  19-2 


Diff.for 
I  Hour. 


II 


143 
143 
143 


143 
143 
143 

143 
143 
143 

143 
143 
143 

143 
143 
143 

143 
143 
143 

143 
143 
143 

143 
143 
143 

143 
142 
142 

142 
142 
142 


68 

65 
6a 


59 
56 
54 

51 
48 

46 

43 
41 
38 

35 
32 
29 

25 
22 

19 

16 

13 
10 

07 
04 
02 

00 
98 

97 

96 
96 
96 


142.97 


Latitude. 


-0.05 

+  0.07 

0.20 

4-0.32 
0.44 

0.54 

+  0.62 
0.68 
0.71 

+  0-73 
0.71 

0.65 

+  0.58 
0.49 
0.38 

+  0.25 
-hO.II 

—  0.02 

-0.15 
0.25 

0.34 

—  0.42 

0.45 
0.44 

—  0.40 

0.34 
0.25 

—  0.14 
0.00 

-f  0.14 

+  0.26 


Logarithm  of  the 

Radius  Vector  of 

the  Earth. 


0.006  1 103 
0.006  1766 
0.006  2414 

0.006  3045 
0.006  3659 
0.006  4253 

0.006  4826 
0.006  5378 
0.006  5908 

0.006  6415 
0.006  6898 
0.006  7356 

0.006  7789 
0.006  8198 
0.006  8583 

0.006  8943 
0.006  9279 
0.006  9592 

0.006  9883 
0.0070152 
0.007  0401 

0.007  0631 
0.007  0844 
0.007  1 041 

0.007  1223 
0.007  1 391 
0.007  1545 

0.007  1686 
0.007  1 81 2 
0.007  1924 

0.007  2019 


Diff.  for 
I  Hour 


+27.9 

27-3 
26.7 

+26.0 
25.2 

24.3 

+23.4 
22.5 
21.6 

+20.6 
19.6 
18.6 

+17.6 
16.5 

15-5 

+145 
12.6 

+11. 7 
10.8 

lO.O 

+  9.2 

8.5 
7.9 

+  7.3 
6.7 

6.1 

+  5-6 

5-0 
4.3 

+  3-6 


NOTS.— The  longitudes  in  the  coltunn  X  are  referred  to  the  true  equinox  of  their  own  date,  while 
those  in  the  column  X'  are  referred  to  the  mean  equinox  of  the  beginning  of  the  Besselian 
fictitious  year. 


Mean  Time  of 
Sidereal  Nooo. 


f 
16.II 


h  m 

9  21 

9  17  20.20 

9  13  24.29 


9 
9 
9 


9  28.38 
5  3246 
I  36.55 


8  57  40.64 

8  53  44.73 

8  49  48.81 

8  45  52.90 

8  41  56.99 

8  38  1.08 

8  34  5- 16 

8  30  9.25 

8  26  13.34 

8  22  17.43 

8  18  21.52 

8  14  25.60 

8  ID  29.69 

8  6  33.78 

8  2  37.86 

7  58  41-95 

7  54  46.04 

7  50  5013 

7  46 

7  42 

7  39 


54.21 

58.30 

2.39 


7  35  6.48 
7  31  10-56 
7  27  14.65 


17  23  18.74 


Diff.  for  I  Hour. 

— 9^.8996. 

(Table  II.) 


l6    I2.0 

15  565 

15  40-9 

15  26.4 
■5  13.7 
15     3-2 

14  550 
14  49.1 
■4  45-4 

14  43-6 
■4  43.5 
14  45-0 

14  48.0 
■4  52-3 
14  580 

15  51 
■5  13.6 
15  23.7 

IS  3S-1 

15  47-7 

16  0.8 

16  13.7 
i«  253 
16  34.2 

16  39-3 
16  39.7 
16  35.2 

16  26.1 
>6  13.5 
■5  58.8 

■5  43.4 

n 

» 

6     4-3 
5  48-6 
5  33-5 

5931.51 
58  24.48 

57  27-4> 

-3-307 
3-409 

3.3«> 

5  19-8 
5     8.2 
4  588 

56  34-22 
55  4756 
55 ,  8.93 

-3 -095 
'■783 
r.433 

451.8 
4  47-0 
4  44-2 

54  38.84 
54  1 7- 19 
54    3-47 

-1.076 
0.733 
0.419 

4  43-4 
4  44-1 
4  46.4 

53  56-91 

53  56.76 

54  2-32 

-0..36 

■h>.ii7 
0.344 

4  500 

4  550 

5  1-4 

54  13-15 
54  28.99 
54  49-84 

■H3-SS6 
0.764 
0.97s 

5     9-2 
5  18.5 
5  29-3 

55  15.86 

55  47-27 

56  24.15 

■H.I9S 
1-433 
1.647 

5  41-3 

5  54-2 

6  7-4 

57    614 

57  52.20 

58  40.40 

■H,844 
1. 981 
3.014 

6  19.7 
6  30.1 
6  37-3 

59  27-71 

60  lO.II 
60  42. 88 

■I-I.90I 

1598 

6  40.1 
6  38.0 
6  31. 1 

61     1.65 
6'    3.14 
60  46.43 

+0.438 
^.330 
i.o6i 

6  20.1 
6     6.3 
5  5I-I 

60  13.08 
59  26.84 
58  32.86 

-J. 691 

3.I3S 

3-337 

5  35-8 

57  36-33 

-3-341 

58  53.30 

57  55-67 
57    0-14 

-=.3»S 

b        m 

16  10.8 

17  I.I 
17  47.0 

3-00 
..8s 

56    9-95 
55  27-19 
54  52-81 

-1.946 

I.6I0 

1 .354 

18  30.0 

19  11.4 
19  52.6 

1-75 
r-71 
1.73 

54  26.98 
54    9-39 
53  59-34 

-0.903 
0.373 
0.374 

20  34  6 

21  18.3 

22  4-3 

1.78 
1.87 
1.97 

53  56.08 

53  5S.S6 

54  7.10 

^-005 

+0.333 

0.451 

22  52.8 

23  43-2 
6 

3.06 

3-13 

54  20.45 

54  38.78 

55  2.19 

40-660 
0-869 
..0S4 

034.7 

1  25.9 

2  15-9 

3.15 

3.05 

55  30.88 

56  5.04 
56  44.55 

+■-309 

1-537 
1-75' 

3    3-9 
3  50.0 

4-  34-7 

..96 
1.89 

.,85 

57  28.76 

58  16.20 

59  4.39 

■H.9J3 
3-014 
1.978 

5  19-0 

6  3.9 
6  51. 1 

1.85 

1-91 
3-03 

59  49.82 

60  27.98 
60  54,26 

+r.77S 
1.373 
0.788 

7  4' -8 

8  37-4 

9  38.5 

3-43 
3-65 

61    4.68 
60  57.01 
6031.65 

4o.e64 
-0.699 
1.396 

10  43-9 

11  50-9 

12  55-8 

3,78 
3-77 
3.61 

59  51  26 
59    0.49 
58    460 

-1.936 
3.358 

3-363 

13  55  8 

14  50-1 

15  394 

3-38 

3-IS 

1.96 

57    8.59 

^,375 

16  24-7 

1-83 

66 
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GREENWICH  MEAN  TIME. 


Y. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour.  Risht  Ascension. 


Diff. 

for 

xMin. 


Declination. 


Diff. 

for 

xMin. 


Hour. 


Right  Ascension. 


Diff. 

for 

X  Min. 


Declination. 


Di0. 
for 

zMin. 


O 

I 
2 

3 
4 

5 
6 

7 
8 

9 
lo 

II 

12 

13 
14 

15 
i6 

17 
i8 

19 

20 
21 
22 

23 


O 

X 
2 

3 
4 

5 
6 

7 
8 

9 

10 

II 

12 

13 
14 

15 
i6 

17 
18 

19 
20 

21 

22 

23 
24 


TUESDAY  I. 


THURSDAY  3. 


20  10 
20  13 
20  15 
20  18 
20  20 
20  22 
20  25 
20  27 
20  29 
20  32 
20  34 
20  37 
20  39 
20  41 

20  43 
20  46 
20  48 
20  50 
20  53 
20  55 
20  57 
20  59 
2 

4 


s 
44.78 
10.87 
36.40 
1.38 
25.80 
49.67 
12.99 

35-75 
5796 
19.62 

40.74 

1-31 
21.34 
40.83 

59-79 
18.21 

36.10 

5346 
10.30 
26.62 
42.42 

57-70 
12.47 
26.74 


s 

3.4395 
a  .4303 
2.4209 
2.41x7 
3.4024 

3-3933 
3.3840 
3.3748 
8.3656 

3.3565 
3.3474 
3.3383 
3.3293 
3. 3 304 

3.3x15 

a.3oa6 
a.  2938 
a. 2850 
3.2763 
a. 2677 
2.2590 
2.2504 
a. 2420 
a.a337 


tf 


S.    21  48 

21  38 

21  27 

21  16 

21  5 

20  54 
20  43 
20  32 
20  21 
20    9 

9  58 
9  46 

9  34 
9  22 

9  " 

8  59 
8  46 

8  34 
8  22 
8  10 


S. 


WEDNESDAY 


6 

8 

II 

13 

15 

17 

19 
22 

24 
26 

28 

30 
32 
34 
37 
39 
41 
43 
45 
47 
49 
51 
53 
55 
57 


40.51 

3.2253 

53-78 

2.2x70 

6.55 

2.2088 

18.84 

3. 2008 

30.64 

8.X927 

41.96 

a. 1847 

52.80 

3.1768 

3-17 

a.x690 

13.08 

3.16x3 

22.52 

3.X536 

31-51 

3.X460 

40.04 

3.1385 

48.13 

8.X3XI 

55-77 

3.xa38 

2  98 

a.xx66 

9.76 

3.X094 

16.11 

2.X023 

22.04 

3.0953 

27-55 

3.0884 

32.65 

a. 08x6 

37.34 

a  .0748 

41.63 

a. 0683 

45-53 

a. 06x8 

49-04 

3.0S53 

52.16 

a. 0489 

57 
45 
32 

19 


2. 


7 
6 

6 

6 

6 

6 

5 
5 
5 
5 


7 

54 
41 
28 

15 
2 

48 

35 
22 

9 

4  55 
4  42 
4  28 

4  15 

I 

47 
34 
20 
6 
52 
38 

24 
10 

56 
42 


51-3 
17.9 

37-4 
49.9 

55-6 

54.6 

47-0 

32.9 
12.5 

45.8 
13.0 

34.3 

49-7 

59-4 

3-4 

2.0 

55-2 

43-1 
25.8 

3.5 

36.3 

4-3 

27-5 
46.1 


0-3 
10. 1 

15.6 

17.0 

14.3 
7.6 

57-1 
42.8 

24.9 

3-4 

38.4 

10. 1 

38.6 

3-9 
26.1 

45-3 
1.6 

I5-I 
259 
34.1 
39-7 
42.9 
43-7 

42.3 
38.6 


0.497 
0.6x6 

0-733 
0.848 
0.96X 
1.07a 
x.xSx 
X.288 

1.393 
1.496 
1.596 
1.694 
X.79X 
X.B86 
1.978 
a. 068 
2.158 

3.245 
2.330 
2.4x3 

3.493 
3.573 
2.652 

3.727 


2.800 
3.873 
3.943 
3.0XX 
3.078 

3.143 
3.207 
3.268 
3.338 
3.388 

3.444 
3.498 
3.553 
3.604 
3.655 
3.704 
3-753 
3.798 
3.842 
3.885 
3.937 
3.967 
4.00s 
4.043 
4.079 


O 
I 
2 

3 
4 

5 
6 

t^ 

8 

9 
10 

II 

12 

13 
14 

15 
16 

17 
18 

19 
20 

21 

22 

23 


o 

I 
2 

3 
4 


I 
8 

9 
10 

II 

12 

13 
14 

15 
16 

17 
18 

19 
20 

21 

22 

23 
24 


h  m 
21  57 

21  59 

I 

3 
6 

8 


22 
22 
22 

22 


22  10 
22  12 
22  14 
22  16 
22  18 
22  20 
22  22 
22  24 
22  25 
22  27 
22  29 
22  31 
22  33 
22  35 
22  37 
22  39 
22  41 
22  43 


22  45 
22  47 
22  49 
22  51 

22  53 
22  55 
22  56 
22  58 


52.16 

54.91 
57-28 
59.28 
0.92 
2.21 
3-14 
3-73 
3-97 
3.88 

3-46 
2.72 
1.67 
0.30 

58.63 
56.65 

54.38 
51.82 
48.97 

45-85 

42.45 
38.78 

34.85 
30.67 


s 
a  .0489 

2.0427 

2.0364 

a  .0303 

.0244 

.0x85 
.0127 

.0069 
.00x3 
.9958 

.9903 
.985X 

.9798 

•9747 
.9696 
.9646 
.9598 
.9549 
.9503 
•9457 
.94" 
.9367 

•9334 
.9283 


FklDAY  4. 


23 
23 
23 
23 
23 


o 

2 

4 
6 

8 


23  10 
23  12 
23  13 
23  15 
23  17 

23  19 
23  21 
23  23 

23  25 
23  26 

23  28 
23  30 


26.24 

1.9341 

21.56 

1.9200 

16.64 

X.9161 

11.49 

X.9133 

6. II 

1.9084 

0.50 

1.9048 

54.68 

X.90X2 

48.64 

1.8977 

42.40 

1.8943 

3596 

X.8910 

29.32 

Z.8878 

22.49 

X.8846 

15-47 

1.88x5 

8.27 

X.8786 

0.90 

1.8758 

53-36 

1.8729 

45-65 

X.8703 

37-79 

1.8677 

29.77 

1.865X 

21.60 

X .8627 

13.29 

1.8603 

4.84 

X .8581 

56.26 

1.8559 

47.55 

X  .8538 

38.72 

,x.85x8 

tt 


II  42 

II  28 

II  14 

II      o 

10  46 
10  31 
10  17 


10 

9 
9 
9 
9 


3 
48 

34 
20 

5 
8  51 

837 
8  22 

8     8 

53 
39 
24 


7 

7 

7 

7 
6 

6 

6 

6 


10 

55 
41 
26 
12 


5 
5 
5 
5 
4 
4 
4 


57 
42 
28 

13 
59 
44 
30 
4  15 
4  o 
46 
31 

17 

2 

47 
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22    20  42.95 

a. 0377 

8  47  54.5 

X4.838 

21 

22   22  45.04 

a. 03 20 

8  33    3.7 

14.857 

22 

22    24  46.79 

a .0265 

8  18  II. 7 

14.876 

§ 

23 

22   26  48.22 

2.02XX 

8    3  18.6 

14.893 

»4 

22   28  49.32 

9.0158 

S.     7  48  24.6 

14.908 

74 


JULY,  1915. 


I. 


AT  GREENWICH  APPARENT  NOON. 


Day  of 

the 
Week. 


Thur. 

Fri. 

Sat. 

SUN, 

Mon. 

Tues. 

Wed. 
Thur. 
Fri. 

Sat. 

SUN. 
Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Fri. 
Sat. 

SUN. 


V 

o  d 

5^ 


I 

2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 

15 

i6 

17 

i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 

31 

32 


THE  SUN'S 


Apparent  Right 
Ascension. 


m 


6  37  16.82 
6  41  25.05 

6  45  3304 

6  49  40.78 
6  53  48.23 

6  57  55.38 

7  2  2.21 
7  6  8.69 
7  10  14.81 

7  14  20.54 
7  18  25.86 
7  22  30.75 

7  26  35.20 

7  30  39.18 
7  34  42.68 

7  38  45.67 
7  42  48.14 

7  46  50.08 

7  50  51.47 
7  54  52.30 

7  58  52.56 

8  2  52.25 
8  6  51.34 
8  10  49.85 

8  14  47.78 
8  18  45.10 
8  22  41.84 

8  26  37.98 

8  30  33.54 
8  34  28.50 

8  38  22.87 
8  42  16.66 


Diff.  for 
z  Hour. 


s 
0-347 
0338 
0.328 

0.316 
0.304 
0.291 

0.277 
0.262 
0.247 

0.230 
0.213 

0.176 
0.156 

0.135 

0.1 14 
0.092 
0.069 

0.046 
Q.023 
9.999 

9-975 
9.950 
9.926 

9.901 

9-877 
9.852 

9.827 
9.802 
9.778 

9-753 
9.728 


ApiMrent  Decli- 
nation. 


ft 


N.23  10  31.5 
23  638.3 
23  2  20.8 

22  57  39-2 

22  52  33.4 
2247  3.8 

22  41  10.3 

223453.1 
22  28  12.4 

22  21  84 
22  13  41.2 
22  551.0 

21  57  37.9 

21  49  2.3 
21  40  4-3 

21  3044.1 
21  21  2.0 
21  10  58.1 

21  032.9 
20  49  46.3 
20  38  38.8 

20  27  10.6 
20  15  21.9 

20  3  12.9 

195043.9 
193755.2 

19  24  46.9 

19  II  19.2 
18  57  32.6 
1843  27.2 
1829    3.2 

N.I 8  14  20.9 


Diff.  for 
z  Hour. 


tt 


9.21 
0.22 
1.23 

2.24 
3.24 
4-23 

5.22 
6.20 
7.18 

8.15 

9. II 

20.07 


—21.01 
21.95 
22.88 

-a3.8o 
24.71 
25.61 

-26.50 

27.38 
28.24 

—29.10 

29.95 
30.79 

-31.62 
32.44 
33.25 

-34.05 
34.84 
35.61 
36.38 

-37.14 


Seznidiazn- 
eter. 


// 


NoTB. — The  mean  tizne  of  semidiameter  passizig  the  meridian  may  be 
time. 
The  sign  —  prefixed  to  the  hourly  chazige  of  declination  indicai 


5  45.69 
5  45.67 
5  45-66 

5  45.65 
5  4564 
5  45.64 

5  45.65 
5  45.66 
5  45.68 

5  45.70 
5  45.72 
5  45.75 

5  45.79 
5  45.84 
5  45.89 

5  45.94 
5  46.00 

5  46.06 

546.13 
546.21 

546.29 

5  46.37 
5  46.46 

5  46.55 

5  46.64 

5  46.73 
5  46.83 

5  46.93 
5  47.03 
547.14 
5  47.25 

5  47.36 


Sidereal 
Time  of 
Sczziidi- 
ameter 
PoMizic 

lie. 
ridian. 


6878 

68.75 
68.71 

68.67 
68.63 
68.58 

68.53 
68.48 

68.42 

68.36 
68.30 
68.24 

68.17 

68.11 
68.04 

67.97 
67.90 
67.83 

67.76 
67.69 
67.61 

67.53 
67.45 
67.37 

67.28 
67.20 
67.11 

67.03 
66.94 
66.85 
66.76 

66.68 


Equation  of 

Time,  to  be 

Added  to 

Araarent 

Time. 


m        a 

3  26.38 
3  38.02 

3  49-43 

4  0.57. 

4  11-44 
4  22.00 

4  32.24 
4  42.14 

4  51.67 

5  0.82 
5  9.56 
5  17.87 

5  25.74 

5  33.14 
5  40.06 

5  46.48 
5  52.37 

5  57.74 

6  2.56 
6  6.82 
6  10.52 

6  13.64 
6  16.17 
6  18.12 

6  19.48 
6  20.25 
6  20.43 

6  20.01 
6  19.01 
6  17.42 
6  15.24 

6  12.48 


Diff. 

for 

X  Hoar. 


s 

0.489 
0.480 

0.470 

0.459 
0.446 

0.433 

0.419 
0.405 
0.389 

0.372 

0.355 
0.337 

0.318 
0.298 
0.278 

0.257 
0.235 

0.2I3 

0.189 
0.166 
0.142 

O.II8 
0.093 
0.069 

0.04* 
0.020 
0.005 

0.029 

0.054 
0.078 
0.103 

0.127 


ound  by  subtracting  o*.  zq  frozn  the  sidereal 
es  that  north  decUziations  are  decreasing. 


n. 


JULY,  1915. 


75 


AT  GREENWICH  MEAN  NOON. 


Day  of 

the 
Week. 


TTiur. 

Fri. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Fri. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat. 
SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Fri. 
Sat. 

SUN. 


T 
2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 


THE  SUN'S 


32 


At>parentRicht 
Ajcfnmon. 


h  m        s 

6  37  16.23 

6  41  24.42 

6  45  32.38 

6  49  40.09 

6  53  47.51 

6  57  54.64 

7  2  1 .43 
7  6  7.89 
7  10  13.98 

7  14  19.68 

7  18  24.98 

7  22  29.85 


13 
14 
15 

7  26  34.28 
7  30  38.24 
7  34  41-72 

16 

17 
18 

7  38  44.69 

7  42  47.15 
7  46  49.08 

19 

20 

21 

7  50  50.46 
7  54  51.28 
7  58  51.53 

22 

23 
24 

8  2  51.21 
8  6  50.30 
8  10  48.81 

25 
26 

27 

8  14  46.73 
8  18  44.06 
8  22  40.80 

28 

29 
30 

31 

8  26  36.95 
8  30  32.50 

8  34  27.47 
8  38  21.86 

Diff .  for 
I  Hour. 


8  42  15.65 


s 

0.346 

0.337 
0.326 

0.315 
0.303 

0.290 

0.276 
0.261 
0.246 

0.229 
0.212 

0.194 

0.175 
0.155 
0.134 

O.I  13 
0.091 
0.069 

0.046 
0.022 

9.998 

9-974 
9-950 
9.926 

9.901 
9.876 
9.852 

9.827 
9.803 
9.778 

9-754 
9.729 


Apparent  Dedi* 
nation. 


// 


N.  23  10  32.0 
23  6  38.9 
23  2  21.5 

22  57  40.0 
22  52  34.4 
22  47  4.8 

22  41  11.4 
22  34  54.4 
22  28  13.8 

22  21  9.9 
22  13  42.9 
22  5  52.8 

21  57  39.8 

21  49  4.3 
21  40  6.4 

21  30  46.4 
21  21  4.4 
21  II  0.7 

21  o  35.5 
20  49  49.1 
20  38  41.7 

20  27  13.6 
20  15  25.0 
20  3  16.1 

19  50  47.2 

19  37  58.6 
19  24  50.4 

19  II  22.8 
18  57  36.3 
18  43  30.9 
18  29  7.0 

N.  18  14  24.8 


DifP.for 
X  Hour. 


It 
9.21 
0.22 
1.23 

2.23 

4.23 

5.22 
6.20 
7.18 

8.1S 

9.11 

20.06 

—21.01 

21.95 
22.87 

-23.79 
24.70 
25.60 

-^6.49 

27-37 
28.24 

—29.10 

29-95 
30.79 

-31.62 

32.44 
33-24 

-3404 
34.83 
35.61 
36.38 

-37-14 


Equation  of 
Time,  to  be 
Subtracted 

from 
Mean  Time. 


m  s 

3  26.36 

3  38.00 

3  49.40 

4  0.54 
4  1 1. 41 

4  21.97 

4  32.21 

4  42.11 

4  51.64 

5  0.78 
5  9.53 
5  17.84 

5  25.71 

5  33.11 

5  40.03 

5  46.45 

5  52.35 

5  57.72 

6  2.54 
6  6.80 
6  10.50 

6  13.62 

6  16.16 

6  18.11 

6  19.47 

6  20.24 

6  20.43 

6  20.02 

6  19.02 

6  17-43 

6  15-25 

6  12.49 


Difr.for 
I  Hour. 


s 
0.489 

0.480 

0.470 

0.459 
0.446 

0.433 

0.419 
0.405 
0.389 

0.372 

0.355 
0.337 

0.318 
0.298 
0.278 

0.257 

0.235 
0.212 

0.189 
0.166 
0.142 

0.118 

0.093 
0.069 

0.044 
0.020 
0.005 

0.029 
0.054 
0.078 
0.103 

0.127 


Sidereal  Time. 

or  Right  Aacen- 

ston  of  Mean 

Sun. 


n  m    s 

6  33  49.87 

6  37  46.43 
6  41  42.99 

6  45  39.55 
6  49  36.10 

6  53  32.66 

6  57  29.22 

7  I  25.78 
7  5  22.34 

7  9  18.90 

7  13  15.45 
7  17  12.01 

7  21  8.57 

7  25  5.13 
7  29  1.69 

7  32  58.24 
7  36  54.80 
7  40  51.36 

7  44  47.92 
7  48  44.47 
7  52  41.03 

7  56  37.59 

8  o  34.14 
8  4  30.70 

8  8  27.26 
8  12  23.82 
8  16  20.37 

8  20  16.93 

8  24  13.49 

8  28  10.04 

8  32  6.60 

8  36  3.16 


Norg.— The  semidiameter  for  mean  noon  may  be  assumed  the  same  as  that  for  apparent  noon. 
The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations 
are  decreasing. 


Diff.  for  X  Hour, 

+9»-8s65. 
(Table  III.) 


76 


JULY,  1915, 


m, 


AT  GREENWICH  MEAN  NOON. 


& 


I 

2 
3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 
14 
'5 

i6 

17 
i8 

19 

20 
21 


82 

83 
84 

85 

86 
87 

88 

89 
90 

91 
92 

93 

94 

95 
96 

97 
98 

99 


200 
201 
202 


22 

203 

23 

204 

24 

205 

25 

206 

26 

207 

27 

208 

28 

209 

29 

210 

30 

211 

31 

212 

32 

213 

THE  SUN'S 


True  Longitude. 


If 


98  33  55-4 

99  31     6.7 
100  28  18.2 


01  25  30.0 

02  22  42.0 

03  19  54-2 

04  17     6.8 

05  14  19.7 

06  II  32.8 


8  46.3 
6    0.0 

09     3  14.0 


07 
08 


09  60  28.3 

0  57  42.8 

1  54  57-5 

2  52  12.3 

3  49  27.4 

4  46  42.6 

5  43  58.0 

6  41   135 

7  38  29.3 

8  35  45.3 

9  33     1-6 

20  30  18.3 

21  27  35.5 

22  24  53.2 

23  22  II. 7 

24  19  30.9 

25  16  51. 1 

26  14  12.2 

27  II  34.4 


128     8  57.6 


y 


n 


33  19.2 

30  30.3 
27  41.6 

24  53.1 
22  4-9 
19  17.0 

16  29.4 
13  42.1 
10  55.1 

8  8.3 
5  21.9 
2  35.7 

59  49-8 

57  4-1 
54  18.6 

51  33.3 
48  48.2 

46     3-2 

43  18.4 
40  33.8 
37  49-4 


35 
32 
29 


5.2 
21.4 

37-9 


26  54.9 
24  12.5 
30.8 


21 


18  49.9 
16     9.9 

13  30-8 
10  52.8 

8  15.9 


Diff .  for 
X  Hour. 


43 
4a 
4a 

42 

43 
43 

43 
43 
43 

43 
43 
43 

43 
43 
43 

43 
43 
43 

43 
43 
43 

43 
43 
43 

43 
43 
43 

43 
43 
43 
43 


97 
97 
98 

99 
00 

02 

03 
04 
05 

07 
08 

09 

10 
II 
12 

12 

13 
14 

14 

15 
16 

17 

19 
21 

23 
26 

29 

36 
40 

45 


143-50 


Latitude. 


// 


-f  0.26 
0.38 
0.49 

+  0.58 
0.65 
0.68 

+  0.70 
0.68 
0.63 

+  0.57 
0.48 

0.37 

+  0.24 
+  O.II 
-0.03 

—  0.17 
0.29 
0.38 

-0.45 
0.50 

0.51 

—  0.48 
0.42 

0.33 

—  0.22 

—  0.09 
+  0.05 

+  0.18 
0.31 

043 
0.52 

+  0.58 


Lofarithm  of  the 

Radius  Vector  of 

theBarth. 


0.007  2019 
0.007  2098 
0.007  2158 

0.007  2199 
0.007  2218 
0.007  22 16 

0.007  2190 
0.007  2 141 
0.007  2068 

0.007  1969 
0.007  1846 
0.007  169^ 

0.007  1 52 1 
0.007  1320 
0.007  1094 

0.007  0842 
0.007  05^7 
0.007  0268 

0.006  9948 
0.006  9606 
0.006  9247 

0.006  8869 
0.006  8476 
0.006  8068 

0.006  7647 
0.006  7212 
0.006  6766 

0.006  6306 
0.006  5832 
0.006  5345 
0.006  4843 

0.006  4325 


Diff.  fori 
zHour 


+  3-6 
2.9 

2.1 

+  1.2 
+  0.3 
—  0.6 

■  1.6 
2.6 
3.6 

-  4.6 

5-7 
6.S 

-7.8 
8.9 

lO.O 


I.O 

2.0 

2.9 

3-8 
4.6 

5-3 

6.0 
6.6 
7.2 

7.8 
8.4 
8.9 


-19.4 
20.0 
20.6 
21.3 

—22.0 


Nom. — The  longitudes  in  the  column  X  are  referred  to  the  true  equinox  of  their  own  date,  while 
those  in  the  column  I'  are  referred  to  the  mean  equinox  of  the  beginning  of  the  Besseliau 
fictitious  year. 


Mean  Time  of 
Sidereal  Noon. 


m 


s 

7  23  18.74 
7  19  22.83 

7  15  26.91 


7  II  3i.cx> 

7  7  3509 

7  3  3918 

6  59  4326 

6  55  47.35 

6  51  51-44 

6  47  55.53 

6  43  5962 

6  40  3.70 

6  36  7,79 

6  32  11.88 

6  28  15.97 

6  24  20.06 

6  20  24.14 

6  16  28.23 

6  12  32.32 

6  8  36.41 

6  4  40.50 

6  o  44.59 

5  56  48.68 

5  52  52.76 

5  48  56.85 

5  45  0-94 

5  41  5.03 

5  37  9-^2 

5  33  13.21 

5  29  17.30 

5  25  21.38 


15  21  25.47 


Diff.  for  I  Hour. 

—9^.8396. 

(Table  II.) 


IV. 


JULY,  1915. 

GREENWICH  MEAN  TIME. 


77 


THE  MOON'S 


SBtflDIAMBTBR. 


HORIZONTAL  PARALLAX. 


UPPER  TRANSIT. 


AGS. 


Noon. 


w 


5  43-4 
5  28.5 

5  15-2 

5  4.1 
4  55-4 
4  49-5 

4  46.0 
4  450 
4  46.2 

4  49- 1 
4  53-5 
4  59.2 


5.8 
13-2 
5  21.3 


32  I 


5  30.0 
5  39-2 
5  48-8 

5  58-6 

6  8.1 
6  16.6 

6  23.4 
6  27.5 
6  28.3 

6  25.2 
6  18.4 
6     8.3 

5  55.8 
5  42.2 
5  28.5 
5  15-8 

15     5-0 


Midnight. 


Noon. 


II 


II 


5  35.8 

5  21.6 

5  9-3 

4  59-4 

4  52.1 

4  47-4 

4  45-3 

4  45.4 

4  47.4 

4  512 

4  56.2 

5  2.4 

5  9-4 

5  17.2 

5  25.6 

5  34-5 

5  440 

5  53-7 

6  3-4 
6  12.5 

6  20.2 

6  25.8 

6  28.4 

6  27.3 

6  22.3 

6  13.7 

6  2.2 

5  49.0 

5  35-2 

5  22.0 

5  10.2 


15     0.4 


57  36.33 
5641.87 

55  53.02 

55  12.12 
54  40.46 
54  18.48 

54  5-99 
54  2.30 
54  6.41 

54  17.18 
54  3348 

54  54-21 

55  18.48 

55  45.65 

56  15.29 

56  47.15 
5721.01 

57  56.30 

5832.14 
59  6.94 

59  38.26 

60  3.14 
60  18.42 
60  21.22 

60  10.01 
59  44.86 
59  7.68 

58  21.93 

57  31.85 
5641.72 

55  55-30 
55  15.52 


Diff.for 
zHonr. 


n 


■4.341 

2.173 
1. 88a 


-1.517 
1.118 

0.71S 


-0.331 
+0.0x7 

0.318 

+0.572 
0.778 

0.943 

+1.075 
1. 186 
X.282 

+1.372 

1.445 
1.490 

+X.486 

1.396 
1.X92 

+0.859 

+0.393 
—0.170 

-0.764 

1.318 
1.756 

—2.027 
2. 116 

1.813 

-1.488 


Midnislit. 


II 


57  8.59 
56  16.57 
55  31.47 

54  55.09 
54  28.26 

54  11.08 

54  3.10 

54  3.45 
5411.03 

54  24.71 

54  43.35 

55  5-95 

55  31.73 

56  0.18 

56  30.95 

57  3.86 

57  38.52 

58  14.23 

58  49.81 

59  23.21 
5951.70 

60  12.18 
60  21.51 
60  17.40 

59  59.10 

59  27.59 
58  45.62 

57  57.16 
57  6.54 
56  17.84 

55  34.43 
54  58.79 


Diff.for 
zHour. 


Meridian  of 
Greonwidi. 


ti 


-2.275 
2.039 

Z.706 

-1.320 
0.916 

0.519 

-0.152 

+0.173 

0.451 

+0.681 
0.865 
1. 012 

1-235 
1.328 

+X.412 
1.472 
1.496 

+1.454 
1. 3 10 
1.042 

+0.642 
+0.1x9 
-0.467 

-I.05X 

1.555 
1.9x4 

-2.094 
2.095 

1-939 
1.661 

—1.298 


h      m 

16  24.7 

17  f.f 

17  49.7 

18  31.9 

19  15.3 

20  0.7 

20  48.4 

21  38.3 

22  29.7 

23  21.4 

6 
o  12.3 


I 
I 

2 

3 
4 
4 


1.3 
48.4 
33.7 

18.0 

2.3 
47.8 


5  36.0 

6  28.0 

7  25.0 

8  26.6 

9  31.5 

10  36.4 

11  38.3 

12  35.5 

13  27.6 

14  15.5 

15  0.5 

15  43.8 

16  26.7 

17  10.3 


Diff.for 
zHoiir. 


Noon. 


m 
1.83 

X.76 
1.75 

X.78 
1.85 
1.94 

2.04 
2. XI 

2.15 
2.15 

•  ■ 

2.08 

2.00 
1.92 

X.86 

1.84 
1.86 
X.94 

2.08 
2.27 
2.48 

a.65 
2.72 
2.66 

2.49 
2.28 
2.08 

1-93 
1.83 
X.79 
1.80 

1.84 


d 
18.7 
19.7 
20.7 

21.7 
22.7 

23.7 

24.7 

25.7 
26.7 

27.7 
28.7 

O.I 

I.; 
2. 

3. 

4. 

5. 
6. 

7. 
8. 


10. 
II. 
12. 

13. 
14. 

15. 

16. 

17. 
18. 

19. 
20.1 
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JULY,  1915. 


V. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

Diff. 

Diff. 

Hour. 

Right  Ascension. 

for 

Declination. 

for 

Hour. 

Right  Ascension. 

for 

Declination. 

for 

xMin. 

zMin. 

xMin. 

zMln. 

THURSDAY  i. 

SATURDAY  3. 

h    m       s 

s 

0      #       // 

// 

h 

m       s 

s 

•        t         rr 

tr 

O 

22    28   49.32 

a. 0158 

S.    7  48  24-6 

14.908 

0 

0 

I   11.36 

X.8669 

N.    4    3  25.6 

I4-378 

I 

22    30    50.11 

3.0x06 

7  33  29.7 

14.92a 

I 

0 

3     3-34 

1.8659 

4  17  47.3 

14.344 

3 

22    32    50.59 

2.O0S4 

7  18  34.0 

14-934 

2 

0 

4  55.27 

1 .8650 

4  32     6.9 

X4.310 

3 

22    34    50.76 

a. 0004 

7    3  37-6 

14.945 

3 

0 

6  47.14 

I. 8643 

4  46  24.5 

I4.a77 

4 

22    36    50.64 

X.99SS 

6  48  40.6 

14.956 

4 

0 

8  38.97 

1.8634 

5     0  40.I 

Z4.a42 

5 

22    38    50.22 

X.9906 

6  33  42.9 

14.96s 

5 

0 

10  30-75 

i.86a8 

5  14  53-5 

i4.aos 

6 

22    40   49.51 

1.9858 

6  18  44.8 

14.973 

6 

0 

12  22.50 

1.862a 

5  29    4.7 

X4.X6S 

7 

22    42    48.52 

1.981a 

6    3  46.2 

14.979 

7 

0 

14  14.21 

1.86x6 

5  43  ^3-7 

X4.13X 

8 

22    44   47.25 

1.9766 

5  48  47-3 

14.985 

8 

0 

16     5.89 

Z.8612 

5  57  20.4 

X4-09J 

9 

22    46   45.71 

1.9721 

5  33  48.0 

14.990 

9 

0 

17  57-55 

1.8608 

6  11  24.8 

X4.054 

lO 

22    48   43.90 

1.9677 

5  18  48.5 

14-993 

10 

0 

19  49.19 

1.8606 

6  25  26.9 

I4-OXS 

ZI 

22    50  41.83 

I -9634 

5    3  48.9 

14.994 

II 

0 

21  40.82 

X.8603 

6  39  26.6 

X3.974 

12 

22    52    39.51 

I -9593 

4  48  49-2 

X4-995 

12 

0 

23  32.43 

1.8602 

6  53  23.8 

T3.93S 

13 

22    54  36.94 

I.9S5X 

4  33  49-5 

14-995 

13 

0 

25  24.04 

1. 860a 

7     7  18.6 

X3.89a 

14 

22    56  34.12 

1. 95 10 

4  18  49.8 

X4-994 

14 

.0 

27  15-65 

1.8602 

7  21  10.8 

13^48 

IS 

22    58   31.06 

1. 9471 

4    3  50-2 

14.99a 

15 

0 

29    7.26 

i.86oa 

7  35    0.4 

X3.806 

i6 

23      0    27.77 

1-9433 

3  48  508 

X4.988 

16 

0 

30  58.87 

1.8603 

7  48  47-5 

13.?«J 

17 

23       2    24.25 

1. 9395 

3  33  51-7 

X4.983 

17 

0 

32  50- 50 

X.8607 

8    2  31.9 

13.7x8 

z8 

23      4   20.51 

1. 93 59 

3  18  52.9 

14.978 

18 

0 

34  42.15 

X.8609 

8  16  13.7 

13.675 

19 

23    6  16.56 

1.9323 

3    3  54.4 

14.97a 

19 

0 

36  33-81 

1.86x3 

8  29  52.7 

X3.6a7 

20 

23    8  12.39 

1.9288 

2  48  56.3 

14. 964 

20 

0 

38  25.50 

1.86x8 

8  43  28.9 

13.580 

31 

23  10    8.02 

1.9254 

2  33  58.7 

14.955 

21 

0 

40  17.22 

I .8623 

8  57     2.3 

X3.53J 

32 

23  12    3.44 

1.9221 

3  19     1.7 

X4.945 

22 

0 

42     8.97 

x.86a8 

9  10  32.9 

X3.485 

23 

23  13  58.67 

X.9189 

S.    2    4    5.3 

r  2. 

X4.934 

23 

0 

44    0.76 
SI 

X.8636 

[JNDA'5 

N.    9  24    0.5 
^4. 

13.436 

0 

23  15  53-71 

1.9x58 

S.     I  49    9.6 

X4-923 

0 

0 

45  52.60 

1.8643 

N.    9  37  25.2 

S3. 387 

I 

23  17  48.57 

X.9X28 

1 34  14.6 

X4.910 

I 

0 

47  44.48 

X.865X 

9  50  46.9 

13.337 

3 

23  19  4325 

1.9098 

I  19  20.4 

14.897 

2 

0 

49  36.41 

1 .8659 

10    4    5-6 

13.287 

3 

23  21  37-75 

1.9069 

I   4  27.0 

X4.883 

3 

0 

51  28.39 

X.8668 

10  17  21.3 

X3.a35 

4 

23  23  32.08 

X.904» 

0  49  34- 5 

14.868 

4 

0 

53  20.43 

X.8679 

10  30  33.8 

Z3.ZII3 

5 

23  25  26.25 

1. 9016 

0  34  42.9 

X4.85X 

5 

0 

55  12.54 

X.8690 

10  43  43-2 

13. 130 

6 

23  27  20.27 

1.8990 

0  19  52.4 

X4.833 

6 

0 

57    4.71 

1.870X 

10  56  49.4 

X3.07T 

7 

23  29  14.13 

X.8964 

S.     0     5     2.9 

14.8x5 

7 

0 

58  56.95 

X.8713 

II     9  52.4 

X3-OM 

8 

23  31     7-84 

X.8940 

N.    0    9  45-4 

14.796 

8 

0  49-27 

X  .8736 

11  22  52.2 

ia.968 

9 

23  33     I -41 

I.8917 

0  24  32.6 

14.777 

9 

2  41.66 

X  .8739 

II  35  48.6 

xa.9X3 

ro 

23  34  54.84 

X.8894 

0  39  18.6 

X4.756 

10 

4  34.14 

X.87S3 

II  48  41.7 

I1.S57 

II 

23  36  48.14 

1.8873 

0  54    33 

X4.733 

II 

6  26.70 

X.8768 

12     I  31.4 

za.8oo 

13 

23  38  41.32 

X.8853 

I     8  46.6 

14.7XX 

12 

8  19.36 

X.8784 

13    14    17.7 

xa.743 

13 

23  40  34.37 

X.8833 

I  23  28.6 

14.688 

13 

10  12. II 

1.8799 

13   27      0.5 

za.684 

14 

23  42  27.31 

1.88x3 

I  38    9.2 

14.664 

14 

12    4.95 

x.88x6 

12  39  39-8 

za.6a6 

IS 

33  44  20.13 

i.«»S 

I  52  48.3 

14.638 

15 

13  57-90 

X.8833 

13  52  15.6 

ia.s66 

z6 

33  46  12.85 

Z.8778 

a    7  25.8 

14.6x3 

16 

15  50.95 

Z.885Z 

13    4  47.7 

la.sos 

17 

23  48     5-47 

1 .876a 

a  33    1.8 

14.587 

17 

17  44.11 

Z.8869 

13  17  16.3 

X2.44S 

18 

23  49  57-99 

1 .8746 

3   36  36.2 

X4.559 

18 

19  37-38 

X.8888 

13  29  41. 1 

12.384 

19 

23  51  50-42 

X.873X 

a  51    8.9 

X4.53X 

19 

21  30.77 

Z.8908 

13  42     2.3 

ia.3aa 

30 

23  53  42.76 

X.87X7 

3    5  39-9 

14. 50a 

20 

23  24.27 

z.89a8 

13  54  19-7 

ta.ajS 

31 

23  55  35-02 

1.8703 

3  20    9.1 

X4.47a 

21 

25  17-90 

X.8949 

14    6  33.3 

ia.«9S 

33 

23  57  27.20 

X.869Z 

3  34  36.5 

X4.44X 

22 

27  11.66 

X.8970 

14  18  43.1 

Zfl.ZJS 

23 

23  59  19-31 

Z.8680 

3  49    2.0 

X4.409 

^3 

29     5-54 

1.8992 

14  30  49- 1 

za.067 

24 

0     z   ZI.36 

Z.8669 

N.    4    3  25-6 

X4.378 

24 

30  59.56 

1. 9014 

N.  14  42  51. z 

zawooo 

VI. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Right  AsoensioQ. 


Diff. 

for 

I  Min. 


Declination. 


MONDAY  5. 


h    m 


2 
2 

a 

2 
2 
2 
2 
2 


S 


30  5956 
32    5371 

34  48.00 

36  42.43 
38  3701 
40  3174 
42  26.62 
44  21.66 
46  16.85 
48  12.20 
SO  7.72 

341 
59.26 

5528 
51.48 
47.86 
44.42 
41.16 
38.08 

7  35.19 

9  32.49 
29.98 

27.67 
25-56 


5a 
53 
55 
57 

59 

I 

3 

5 


XI 

13 
15 


2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
a 
a 
a 
a 
2 
a 
2 
2 
2 
2 
a 

3 
3 
3 


17 

19 
21 

23 

25 

27 

29 

31 
33 
35 
37 
39 
41 
43 
45 
47 
49 
51 
53 
55 
57 

59 

z 

3 
5 


.9014 

.9037 
.9060 
.9084 
.9x09 

.9134 
.9x60 
.9x86 
.92x3 

•9a39 
.926S 

•9a95 
•93»3 
9353 
.938a 
.94xa 
•9443 
.947a 
.9503 
.9534 
.9566 

.9598 
.963a 

.9W4 


// 


N. 


N. 


TUESDAY  6 


N. 


23.64 

X.9697 

a  1. 92 

X.973X 

20.41 

1.9765 

19.10 

x.979« 

17.99 

x.9«33 

17.09 

Z.9868 

16.40 

1.9903 

1593 

X.9938 

15-66 

X.9973 

15.61 

9. GOTO 

15.78 

9.0046 

z6.i6 

9.0089 

16.76 

9.01X8 

17.58 

9.0XS5 

18.62 

9.0199 

19.88 

9.0938 

21.36 

9.0966 

23.07 

9.0303 

35.00 

9 .0340 

27-15 

9.0378 

29.53 

9.0416 

32.14 

a.04S4 

34.98 

9.049a 

38.04 

9.0599 

41.33 

9.0568 

4 

4 

5 

5 

5 

5 

5 
6 

6 

6 

6 

6 

7 

7 

7 

7 

7 

7 
8 

8 

8 

8 

8 

9 


13 
24 
35 


9 
9 
9 
9 
^9 

30 
20 
20 
20 
20 

ao 
20 
21 

21 

21 
21 

21 

21 

aa 
aa 
aa 

22 

2a 

22 

N.  aa 


42  51.1 
54  49.1 

6  43-2 
18  33.2 
30  19.2 
42     i.o 

53  38.7 
5  12.2 
16  41.4 
28  6.3 
39  26.9 
50  43-2 
I  55.0 
2.4 

5-3 
3.6 

45  57-4 
56  46.6 

7  31.1 
18  10.9 

28  46.0 

39  16.3 

49  41.7 
o    2.3 


10  17.9 
20  28.6 

30  34-3 
40  34.9 

50  304 
o  20.8 

10    6.0 

19  46.0 

29  20.7 

38  5«>-i 
48  14.2 

57  32.9 
6  46.1 

15  53-9 

24  56.1 

33  52.8 
42  43.8 

51  29.2 
o  8.9 
8  42.8 

17   II. o 

25  33-3 

33  49-7 
42    0.2 

50    4.7 


Diff. 

for 

X  Min. 


It 
9.000 

1-934 
X.868 
X.800 

I -732 
1.663 

X.593 
1.523 
X.451 
1.379 
X.308 

X.934 
x.x6o 
X.086 

X.OIO 

0.934 
0.858 
0.781 
0.703 

0.634 

O.S4S 
0.464 

0.383 
0.302 


0.9x9 

0.137 
O.OS3 
9.968 
9.883 
9.797 
9.710 
9.623 

9.534 
9.446 

9-357 
9.266 

9.175 
9.083 

8.99X 
8.898 
8.803 
8.709 
8.613 
8.518 
8.42X 
8.323 
8.224 
8.X25 
8.025 


Hour. 


Right  Ascension. 


Diflf. 

for 

X  Min. 


Declination. 


O 

I 
2 

3 

4 

5 
6 

7 
8 

9 
10 

II 

12 

13 
14 

15 
16 

17 
18 

19 
20 

21 

22 

23 


O 
I 

2 

3 

4 

5 
6 

7 
8 

9 
10 

iz 

12 

13 
14 

15 
16 

17 
18 

19 
20 

21 

22 

23 
24 


WEDNESDAY  7. 


h 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


xn 

5 
7 

9 
II 

13 
16 

18 

20 

22 

24 
26 

28 

30 
32 
34 
36 
39 
41 
43 
45 
47 
49 
51 
53 

56 

58 
o 

2 

4 
6 

9 
II 

13 

15 

17 

19 
22 

24 
26 

28 

30 
33 
35 
37 
39 
41 
4  44 
4  46 
4  48 


s 
41.33 
44.85 

48.59 

52.56 

56.76 

1. 19 

585 

10-73 
15.84 

21.18 

26.74 

32.53 
38.54 

44.77 
5123 

57-91 
4.81 

"•93 
19.26 

26.81 

34.58 
42.56 

50.75 
59.15 


9 
9.0568 

9.0605 

9.0643 

9.068X 

9.07x9 

9.0758 

a. 0795 
9.0833 
9. 0871 
9.0908 
9.0946 
9.0983 
9 . X020 
9.X058 

9.X095 
a.xi39 
9.1x68 

9.X304 

9.X240 
9.1277 
9.X3T3 
9.X348 

8.1383 
9.X4X8 


tr 


N.  22 
22 

23 
^3 
^3 
23 
23 

23 


50 
58 

5 

13 

21 
28 
36 

43 
51 

23  58 

24  5 
24  12 

24  18 
24  25 
24  32 

2438 

24  45 

24  SI 

24  57 

3 

9 

IS 
21 

26 


25 
25 
25 

25 

N.25 


4.7 
3.2 

55.7 
42.1 

22.3 

56.4 
24.2 

45.8 
1.0 
9.9 

12.4 

8.5 
58.1 

41. a 

17.7 

47.6 

10.8 

273 

371 
40.2 

36.4 
25.8 

8.3 
43.9 


3 
3 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 


THURSDAY  8. 

N.  25  32  12.4 

25  37  34.0 
25  42  48.5 

25  47  55-9 
25  52  56.2 

25  57  49-3 

26  2  35.3 

26    7  14.0 

26  II  45-5 
26  16  9.6 
26  20  26.4 
26  24  35.9 
26  28  37.9 
26  32  32.5 
26  36  19.6 
26  39  59-3 
26  43  314 
26  46  55-9 
26  50  12.8 
26  53  22.1 
26  56  23.7 

26  59  17.7 

27  2    3.9 

27    4  42.4 
N.  27    7  13.2 


7.76 

a.  1453 

16.58 

9.X487 

25.60 

9.X520 

34.82 

a.X553 

44.24 

8.1587 

53-86 

2.1620 

3.68 

a. 1653 

1369 

2.X684 

23.89 

9.17x5 

34.27 

2.1746 

44.84 

9.X777 

55.59 

9.X807 

6.52 

9.X837 

17.63 

9.X866 

28.91 

a.x894 

40.36 

2.1992 

5197 

2.X949 

3.75 

a.X977 

15.69 

9.2009 

27-78 

9.2028 

40.oa 

a.ao53 

52.41 

9.2078 

495 

9.2x09 

17.63 

2.2x25 

30.45 

2.3x48 

Diflf. 

for 

xMin. 


It 
8.095 

7. 985 
7.894 
7.799 
7.6x9 
7.5x6 
7.4x9 

7-307 
7.20X 

7-095 
6.988 
6.88X 

6.773 
6.663 
6.553 
6.443 
6.33X 

6.2x9 
6.X08 

5-994 
5-880 
5-766 
5.651 
5.534 


5.4x8 
5-301 
5x83 

5. 064 

4'945 
4.826 
4.706 
4  585 
4-465 
4.34r 
4.2x9 
4.096 

3-97* 
3.848 
3-783 
3.598 
3.47a 
3.345 
3.ax8 

3.091 
9.963 
s.8ss 
9.706 

9.578 
9.448 
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JULY,  1915. 

GREENWICH  MEAN  TIME. 


VII. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Ri^t  Ascension. 


Diff. 
for 

xMin. 


Dedinadom. 


Diff. 

for 

z  Min. 


Hour. 


Right  Ascension. 


Diff. 
for 

zMin. 


Declination. 


Diff. 

for 

X  Min. 


C 
I 

a 

3 
4 

5 

6 

7 
8 

9 
lo 

IX 
13 

^3 
14 

^5 
i6 

17 
z8 

19 

30 
31 
32 

23 

34 


FRIDAY  9. 


SUNDAY  II. 


o 

h    m       s 
4  48  3045 

I 

4  50  43  40 

3 

4  52  56.48 

3 

4  55    9-68 

4 

4  57  23-01 

5 

4  59  36.45 

6 

5    I  5001 

7 

5    4    367 

8 

5    6  17.44 

9 

5    8  31.30 

lO 

5  10  45.26 

II 

5  "  5932 

13 

5  15  13-46 

^3 

5  17  27.68 

X4 

5  19  41.98 

IS 

5  21  56-35 

i6 

5  34  10.78 

^7 

5  36  25.28 

i8 

5  28  39.84 

19 

5  30  54.45 

so 

5  ZZ    9-" 

fli 

5  35  23-81 

fl2 

5  37  38-55 

33 

5  39  53-33 

s 
3.2148 

a. 3169 

3.3x90 

3.33X1 

a. 3331 
3.3350 

3.3368 
3.3386 

a. 3303 
3.33x8 
3.3335 
9.3350 
a.  3363 
3.3377 
3.2389 
a. 3400 
3.34x1 
3.3433 
3.3431 

3-2439 
3.3447 
8.3453 
3.3460 
3.3465 


ti 


N.  2 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 
2 
2 
2 
3 
2 
2 
2 
8 
3 
3 
2 
N.  2 


5 

5 

5 

5 

5 

5 

5 

5 
6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 


42 
44 
46 
48 
51 
53 
55 

57 
o 

2 

4 
6 

9 
II 

13 

15 
18 

20 

22 
24 

27 

29 

31 

33 
35 


SATURDAY  10 

N.  2 
2 
2 
2 
2 
2 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 

26 
26 
26 
26 
26 
26 
36 
26 

N.  26 


8.13 

3.3469 

22.96 

3.3473 

37.81 

3.3476 

52.67 

3.3478 

754 

3.3479 

32.42 

3.3480 

37.30 

3.3479 

52.17 

3.3478 

703 

a. 3476 

21.88 

3.3473 

36.71 

2.3470 

51.52 

3.2465 

6.29 

3.3459 

21.03 

a. 2453 

35-73 

3.2447 

50.39 

3.2439 

5.00 

3.343X 

19.56 

3.3433 

34-06 

3.3413 

48.50 

3.a40X 

2.87 

3.2390 

17.18 

3.2378 

31-41 

a. 3365 

45-56 

a.33sx 

59.63 

3.a337 

7 

9 
II 

13 
15 
17 


13-2 
36.3 

51-3 
58-6 

58.1 

49-7 

19  33-3 
21    9.0 

36.8 

56.7 
8.6 

12-5 

8-3 
56.1 

28  35-9 

29  7.6 

29  31.3 
29  46.9 

29  544 
29  53.8 

29  45.1 
29  28.2 

39    3.3 

28  30.1 

27  48.8 
26  59.4 


22 

23 

25 
26 

27 

27 


1.8 
56.1 

42.3 
20.3 

50.1 

11.8 

25-3 

30-7 
27.9 

17.0 

58.0 

30.9 
55-6 

13.2 
20.8 
21.2 
13.6 
48    58.0 

45  34.3 
42  2.5 
38  22.8 
34  350 
30  39.3 


26 
24 

22 
20 

19 

17 

IS 

13 
II 

8 

6 

3 

I 

58 

55 
52 


ti 


3.448 
3.3x8 
3.187 
3.057 

X.936 

1.793 
1. 661 

x.5»9 
1.398 
X.365 
x.X3a 
0.998 
0.863 

0.730 
0.596 
0.46a 
0.338 
O.X93 
+0.058 
—0.078 

0.3Z3 

0.349 
0.484 
0.630 


0.756 
0.892 
1.038 
X.X63 
X.398 

Z.435 
X.57X 
1.707 

X.843 
X.978 

3.XX4 

3.349 
3.384 

3.520 
3.656 
2.790 
2.925 
3.060 
3-J93 

3.463 
3  596 
3.729 

3.863 
3-995 


O 

I 
2 

3 
4 

5 
6 

7 
8 

9 
10 

II 

12 

13 

14 

15 
16 

17 
18 

19 
20 

21 

23 
23 


O 

I 
3 

3 

4 

5 
6 

7 

8 

9 
10 

II 

12 

13 
14 

15 
16 

17 
18 

19 
20 

21 

22 

23 
24 


h 
6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 


m 
35 
38 
40 
42 
44 
47 
49 
51 
53 
56 
58 
o 
2 

4 

7 

9 
II 

13 

15 
18 

20 

23 

24 
36 


29 
31 
ZZ 

35 
37 
39 
42 
44 
46 
48 
50 
52 
54 
57 

59 
I 

3 
5 
7 

9 

8  12 

8  14 
8  16 
8  18 
8  20 


8 
8 
8 
8 
8 


59.63 
13.60 
27.48 
41.37 

54.96 

8.54 
22.01 

35.38 

48.63 

1.76 

14.76 

27.64 

40.39 
5301 

5.49 

17.83 
30.02 

42.07 

53.97 
572 

17.31 
28.74 
40.01 
51.12 


s 

a. 233 7 
3.3333 
9.3306 
3.3390 

3.3373 

3.3354 

3.3337 
3.33X8 
9.3x98 
9.3x78 
9.3X57 
9.3X36 
3.21x4 
3.3093 
3.3068 
3.2044 
3.3030 
3.X996 

3.X97X 
9.X945 
9.19x8 
3.Z893 
9.z86s 
3.X838 


II 


N.  36 
36 
36 
36 
36 
36 
36 

25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
24 
24 
24 
24 

24 

N.  24 


30  39-3 

3-995 

26  35.6 

4.X38 

22  24.0 

4.360 

18    4-4 

4-39> 

13  37-0 

4-52J 

9    1-7 

4.654 

4  18.5 

4.78s 

59  27.5 

4.9x6 

54  28.6 

5.045 

49  22.0 

5.174 

44     7.7 

5^j^ 

38  45-6 

5-493 

3Z  15.8 

5.560 

27  38.4 

5.688 

21  53-3 

5.815 

16    0.6 

5.941 

10    0.4 

6.067 

3  52.6 

6.193 

57  37.3 

6.318 

SI  14.5 

6.442 

44  44.3 

6.565 

38    6.7 

6.688 

31  21.7 

6.812 

24  29.3 

6.933 

MONDAY  la. 


2.06 
12.84 
23-44 
33.87 
44.13 
54.21 

4. II 

13-83 

2337 

32-73 
41.90 

50.88 

59-68 

8.29 

16.70 

24-93 
32.96 

40.80 

48.45 
55.90 

3-15 
10.21 

17.07 

23-74 
30.21 


2.x8xo 
9.1783 
9.X753 
2x734 

3.1695 
3.1665 

3.1635 
3.X605 
3.1575 

2.1544 
3.X513 

3.X483 
3.145X 
2.14x8 
3.X387 
3.X3S5 
2 .  1323 
2.X39X 
a.  1258 

2.1325 

2.  "93 
3.1x60 
2.1x28 
3.XO95 
9.X062 


N. 24  17 
24  xo 

24  3 

23  55 
23  48 
33  40 

n  ZZ 
23  25 
23  17 

23  9 
23  I 
22  52 
22  44 

22  35 
22  27 
22  18 
22  9 
22  o 
21  51 
21  42 

21  ZZ 
21  23 
21  14 
21     4 

N. 20  54 


29.7 

32.8 
8.7 

47-5 
19. 1 

43.5 

0.9 

"•3 
14.8 

"•3 
0.9 

43-6 
19.6 
48.8 

"•3 
27.1 

36.3 
39-0 

35-1 

24-7 

7.9 
44-8 

15-3 
39.6 
57-6 


II 


7.054 

7-175 
7.294 
7.4x3 
7.533 
7.65a 
7.768 

7-884 
8.000 
8.xz6 
8.331 
8.344 
8.457 
8.569 
8.68Z 

8.792 
8.90X 
9.010 
9.119 

9.927 

9.333 
9.438 

9*543 
9.648 

9.731 


vni. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour 


Right  Ascenskm. 


Diff. 

for 

iMin. 


Diff. 

for 

xMin. 


Bour. 


o 

I 
a 

3 
4 

5 
6 

7 
8 

9 

10 

iz 

12 

13 
14 

15 
i6 

i8 

19 
20 
21 
22 

23 


o 
I 
2 

3 
4 

5 
6 

7 
6 

9 
10 

II 

12 

13 
M 

15 
16 

17 
18 

19 
20 

21 

22 

23 
24 


TUESDAY  13. 

h    m       s 
8  20  30.21 

8  33  36.48 


8  34  43.56 
8  36  48.44 
8  38  54.13 
8  30  59.61 

8  33  490 
8  35  10.00 

8  37  14.90 
8  39  19.61 
8  41  34.13 
8  43  28.45 
8  45  33.58 
8  47  3652 
8  49  40.37 

8  51  43.83 
8  53  47.20 
8  55  50.39 

8  57  53-39 
8  59  56.31 


9 
9 
9 
9 


9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 


I 

4 
6 

8 


58.85 

1.31 
3-59 
5.69 


s 
9.zo6a 


a.xo29 
a. 0997 
3.0963 
a. 0931 
a. 0898 
a. 0866 
a. 0833 
a. 0801 
3.0769 
3.0737 
a. 0704 
a. 0673 
3.0641 
a. 0609 
3 .0578 
a. 0547 
a  .05x6 
a. 0485 

8.04SS 
3.0435 

a. 0395 

3.^365 
a. 0335 


n 


N. 30  54 
20  45 
20  35 

30 
30 
30 

9 


IN. 


WEDNESDAY 


N. 


10 

7.61 

3.0306 

13 

9.36 

3.0278 

14 

10.94 

3.0349 

16 

".35 

a.oaaz 

z8 

13.59 

a  .0193 

30 

14.67 

a.oz66 

33 

15.58 

a .0x38 

24 

16.33 

3.0x13 

36 

16.93 

3.0087 

38 

17.37 

3.0060 

30 

17.65 

a. 0034 

32 

17.78 

3.00x0 

34 

17.77 

X.9986 

36 

17.61 

X.996X 

38 

17-30 

Z.993S 

40 

16.86 

x.»xS 

42 

16.38 

X.9893 

44 

15.57 

X.9870 

46 

14.73 

Z.9848 

48 

13.75 

1.9838 

50 

13.65 

X.9807 

52 

11.43 

X.9787 

54 

10.09 

X.9768 

56 

8.64 

x.974« 

58 

7.07 

I. 97*9 

N. 


9 

9 

9 

9 

9 
8 


25 
15 
4 
54 
44 
33 
23 

13 
I 
50 
839 

8  38 

817 
6 

55 
43 
32 
so 
8 

57 
45 


8 

7 
7 
7 

7 

7 
6 

6 


14. 
6  33 


6 
6 

5 
5 
5 
5 
5 
4 
4 
4 
4 
4 
3 
3 
3 
3 

3 
3 
3 
3 
3 
I 
Z 
I 


31 

9 
56 
44 
32 
19 

7 
54 
42 

29 
16 

3 
51 
38 

25 
II 

58 

45 
32 
z8 

5 

51 
38 
24 


57-6 

9.5 
152 
14.8 

8.4 
56.0 

37-7 

13-5 

43.5 
7.8 

36.3 

39-1 
46.4 
48.1 

44-3 
350 
30.3 

0.3 
350 

4.4 
38.7 

47-9 
3.0 

ZI.I 


15.3 
14.6 

9.0 

58.6 

43.4 
33.6 

59-2 

30.3 
56.8 

18.8 

36.5 

49-8 

58.9 
3-7 
4.4 
i.o 

53-5 
43.0 

36.6 

7-3 
44.2 
173 
46.7 

12.5 
34.6 


9.7SX 
9.853 
9.956 
XO.057 
XO.X57 
10.356 
X0.354 
X0.453 
X0.548 
XO.643 

XO.739 
X0.833 
X0.935 
xz.ox8 
XX.X09 
xx.aoo 
XX. 389 
XI. 378 

XX. 466 

XX. 553 
XX. 638 

IX. 783 
XX. 807 

ZX.889 


XX. 971 
xa.053 
xa.133 
za.3X3 
xa.a9a 
X3.368 

X3.444 
Za.5ao 

xa.596 

za.669 

xa.742 
13.8X3 
za.884 
xa.9S4 
X3.033 
X3.09X 
X3.XS8 
X3.aa4 
13. 389 
X3.353 

13.4x7 
X3-479 
13  540 
X3.6ox 
X3.66X 


Right 


Diff. 

for 

xMin. 


DecHmtion. 


o 

I 

3 

3 
4 

5 
6 

7 
8 

9 
10 

zi 

Z3 

13 
14 
15 

z6 

17 
z8 

19 
30 

3Z 
33 

23 


O 

z 

3 

3 

4 

5 
6 

7 
8 

9 
10 

11 

13 

13 
14 

15 
16 

17 

z8 

19 
30 

31 
33 

23 
24 


THURSDAY  Z5. 


m 

S8 

o 

3 

4 

5 

7 

9 
zz 

13 
15 
17 
19 

31 

23 
25 
27 

o  39 
o  31 
o  33 
035 
o  37 
o  39 
o  41 

o  43 


o  45 
o  47 
o  48 

o  50 


8 
7.07 

5-39 
3-61 

1-73 
59.75 
5767 
55  50 
53-25 
50.91 
48.49 
45-99 
43.42 
40.78 
38.08 

35-31 

32.49 
39.61 

36.68 

2371 
30.70 

17-65 

14.57 

11-45 
8.31 


FRIDAY  16. 


o 
o 
o 
o 


52 

54 
56 

58 
o 

3 

4 

6 

8 

10 

12 

14 
16 

z8 

30 

33 

24 
36 

27 
39 

31 


5.16 

X.9473 

Z.99 

X.9471 

58.81 

Z.9469 

55.63 

X.9468 

52.43 

Z.9468 

49.24 

x.9468 

46.05 

X.9470 

42.88 

x.9473 

39-73 

1.9476 

36.59 

X.9479 

33.48 

1.9484 

30.40 

X.9489 

27.35 

X.9495 

24.34 

X.9503 

21.38 

X.9SXO 

18.46 

1.95X8 

Z5.60 

I. 95*8 

12.79 

X.9538 

10.05 

X.9548 

7.37 

X.9560 

4.77 

X.9S73 

3.35 

X.9587 

59.81 

Z.9600 

57-45 

X.961S 

55.19 

1.9633 

#/ 


.9739 

ri.  zz  34 

•97X3 

zz  zo 

.9695 

10  57 

.9678 

10  43 

.966a 

zo  39 

.9646 

zo  Z5 

.9633 

10    z 

.96x8 

9  47 

.9603 

9  33 

.9590 

9  19 

.9578 

9    5 

.9566 

8  50 

.9555 

836 

.9544 

8  33 

.9534 

8    8 

.9535 

7  53 

•95x6 

7  39 

.9508 

7  24 

•9503 

7  zo 

.9495 

655 

.9489 

6  40 

-9483 

6  36 

.9478 

6  ZI 

.9476 

N.    556 

N. 


N. 
S. 
S. 


5 
5 
5 
4 
4 
4 
4 
3 
3 
3 
3 

3 
3 
3 
9 
Z 
Z 
Z 
I 
O 

o 
o 
o 
o 
o 


41 

27 

Z3 

57 
42 

27 

Z3 

57 
42 

27 

Z3 

57 
42 

27 
zz 

56 

41 
36 
zo 

55 
40 

25 
9 
5 

30 


34.6 

53-2 

8.4 

30.  z 

28.5 

33-^ 
35.4 
34.0 

295 
31.9 

11.3 
57-8 
41.4 

32.1 
O.Z 

35.3 

7.9 

37.9 

5-3 
30.3 

52.7 
Z2.9 

30.8 
46.4 


59.9 

ZZ.3 

20.5 
37.8 

33.1 

36.5 
38.Z 

38.0 

36.  z 

32.6 

27.5 

30.9 

Z3.8 

3.4 
52.6 

40.6 

27.3 

Z3.9 

57-4 
40.9 
23.5 
5-2 
46.0 

33-9 
54.5 


Diff. 

for 

z  Min. 


ft 
Z3.66Z 
13.7x8 
13.776 
Z3.833 
Z3.888 
13. 943 
13 -997 
14.049 
X4.Z0X 

X4.x5a 
Z4.aoz 

14.949 
14. 398 

14.344 
14.390 
X4.435 
14.478 
14.533 

X4.564 
X4.605 

Z4.644 
14.683 
I4.7»x 
14.758 


14793 
Z4.8a8 
14.863 

14.895 
Z4.9a8 

14.958 
14.988 

15.0x7 
15.045 
15.07s 
15.098 
15.133 
X5.X46 
15.168 
15.190 
X5.axz 
15.331 
I5.a49 
Z5.367 
Z5.383 
X5.a98 
15.3x3 
15.336 
15.338 
XS.348 
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JULY,  1915. 

GREENWICH  MEAN  TIME. 


IX. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 

Right  Ascension. 

Diff. 

for 

xMin. 

• 

Declination. 

Diff. 

for 

X  Min. 

Hour. 

Right  Ascension. 

Diff. 

for 

xMin. 

Declination. 

fcr 
iMiD. 

SATURDAY  17. 

MONDAY  19. 

h 

m       8 

s 

•      /       ft 

n 

h    m       s 

8 

0      /       #/ 

«' 

O 

II 

31  5519 

1.963a 

S.    0  20  54.5 

15.348 

0 

13     9  36.45 

3. 1406 

S.    13    37    58.3 

14.4^ 

I 

II 

33  5303 

1.9648 

0  36  iS-7 

15.358 

Z 

Z3  zi  45.06 

3.1464 

Z3    43    34.Z 

i4-«0i 

2 

II 

35  50-97 

X.966S 

0  51  37-5 

IS. 367 

3 

13  13  54.03 

a.  15*3 

Z3    56  46.7 

14.350 

3 

II 

37  49-OI 

1.9683 

I    6  59.7 

IS. 3 74 

3 

13  16     3.34 

2.1583 

Z3  ZZ     6.Z 

14.295 

4 

II 

39  47- 17 

1 .9703 

I    32    22.4 

t5'3S3 

4 

Z3  z8  Z3.02 

3.1643 

Z3    35    23.x 

i4-»5» 

5 

II 

41  45-44 

1.9723 

I  37  45-5 

15.387 

5 

Z3  30  33.06 

3.1704 

13  39  34.7 

14.1S0 

6 

II 

43  43-84 

X.9744 

I  S3     8.8 

XS.391 

6 

13  22  33.47 

a. 1767 

13  53  43-7 

14.130 

7 

II 

45  42.37 

1.9766 

2     8  32.4 

ZS.394 

7 

Z3  24  44.36 

a.  1830 

14    7  491 

14.059 

8 

II 

47  41.03 

1.9788 

3  23  56.1 

15.396 

8 

13  26  55.43 

a. 1893 

Z4  3Z  50.8 

13.996 

9 

II 

49  39-83 

x.98ia 

3  39  19.9 

15.398 

9 

13  29    6.98 

3.1958 

Z4  35  48.6 

13.«J» 

xo 

II 

51  38-77 

x.9836 

2  54  43-8 

15.398 

10 

13  31  18.93 

3.3033 

14  49  42.5 

J3MS 

II 

II 

53  37-86 

X.9S61 

3  10    7.6 

15.396 

II 

«  33  31-25 

a.ao88 

15    3  32.4 

13.79* 

12 

II 

55  37-IO 

X.9887 

3  25  31-3 
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zMin. 


Declination. 


Diff. 
for 

XMUL 


O 

I 

2 

3 
4 

5 
6 

7 
8 

9 

10 

II 

12 

13 
14 

15 
16 

17 
18 

19 
20 

21 

22 

23 


o 

I 
2 

3 

4 

5 
6 

7 
8 

9 
10 

II 

12 

13 
14 

15 
16 

17 
18 

19 
20 

21 

22 

23 
24 


TUESDAY  27. 


h    zn 
21   16 

21   18 

21  20 
21  23 
21  25 
21  27 
21  29 
21  31 

21  34 

21  36 
21  38 
21  40 
21  42 

21  45 
21  47 

21  49 
21  51 

21  S3 
21  55 

21  58 

22  o 
22  2 
22  4 
22  6 


22  8 
22  10 
22  12 
22  14 
22  17 
22  19 
22  21 
22  23 
22  25 
22  27 
22  29 
22  31 
22  ss 

22  35 
22  37 
22  39 
22  41 
22  43 

22  45 
22  47 
22  49 
22  51 
22  53 
22  55 
22  57 


s 

s 

"            r 

16.55 

3.3668 

S.  15  56 

3233 

*-*S93 

15  42 

4767 

3.3530 

15  28 

2.57 

3.3447 

15  14 

1703 

*.*373 

15  0 

3105 

3.33OZ 

14  46 

4464 

3.3339 

14  32 

57.80 

3.3X58 

14  18 

10.54 

a.3o88 

14     4 

22.85 

3.30x8 

13  49 

34.75 

3.X948 

13  35 

46.23 

3.x88o 

13  21 

57.31 

3.x8x3 

13    6 

7.98 

a.x74S 

12  52 

18.25 

3.X679 

12  37 

28.13 

a.x6x3 

12  22 

37.61 

a.X548 

12    8 

46.70 

3.1483 

"  53 

55-41 

3.X430 

II  38 

3-74 

a.  1358 

II  24 

11.70 

a.x396 

II    9 

19.29 

a.  1*34 

10  54 

26.51 

a.xi73 

10  39 

33-37 

3.XXZ4 

S.  10  24 

ft 

5-6 

20.2 

305 

36.5 

38.3 
36.1 

30.0 

20.1 

6.5 

49-3 
28.6 

4.5 

37-2 

6.8 

33-3 

56.9 
17.6 

35-6 

51-0 

3-9 

14.3 
22.4 

28.3 
32-1 


WEDNESDAY  28. 

39.88  3.IOS5 

46.03  a. 0997 

51.84  3.0940 

57.31  3.0883 
2.44  3.0838 
7.24  a. 0773 

1 1. 71  3.07x8 

15.86  3.0666 

19.70  3.06x3 

23.22  3.056Z 

26.43  a. 05x0 

29.34  a.046x* 

31.96  3.04x3 

34.28  3.0363 

36.32  3.03x6 
38.07  3.0369 
39-55  a. 0333 
40.75  2.0178 
41.69  2 -0135 
42.37  3.0093 
42.79   I  2.0049 

42.96  ;  3.0008 

42.89  1.9968 

42.57    I  1.99*8 

42.02  I  1.9889  s. 


ft 

X3.7tf 
13  TM 
13  «4 

1393s 
X4.0OJ 

Z4-o6» 

X4  «i3 
X4  l«* 
14*57 
X4.JI6 

143T3 
X4-4«S 
14^1 
X4S3J 

M«3« 
X4-M 
X4-7" 
X4.7*« 
UM 

X4.<|ft 
X4W3 
Z4.9it 
X4-9S4 


10    9  33'^ 

14 .98* 

9  54  33.6 

X5.o»9 

9  39  31-5 

15.049 

9  24  277 

X5.077 

9    9  22.3 

X5-»3 

8  54  15-3 

X5.W9 

8  39    6.8 

X5153 

8  23  56.9 

X5.1?* 

8    845.7 

15 -J?* 

7  53  33-4 

I5»«5 

7  38  19-9 

xs.>3J 

7  23     5.4 

X5.349 

7     7  50.0 

15.9^ 

6  52  33-7 

is-r* 

6  37  16.7 

X5.»89 

6  21  59.0 

X5  3<M 

6    6  40.6 

15  J«* 

5  51  21.7 

«5.3«* 

5  36    2.4 

15  3'4 

5  20  42.8 

i5$y> 

5     5  22.8 

15  335 

4  50    2.6 

I5  33» 

4  34  42.3 

15  339 

4  19  21.9 

15.3W 

4     4     1.6 

15338 

XII. 


JULY,  1915. 


85 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT,  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

Diff. 

Diff. 

Hour.  Right  Ascension. 

lor 

DedixuiUoa. 

for 

Hour. 

Right  Ascension. 

for 

Declination. 

for 

zMin. 

iMin. 

xMin. 

xMin. 

TH1 

URSD^ 

lY  29. 

SATURDAY  31. 

h   HI       s 

8 

•      f       ft 

/t 

h    m       s 

s 

•      /       // 

tt 

0 

22  57  42 .oi 

X.9889 

S.    4    4    1.6 

X5.338 

0 

0  30  15.46 

1.8983 

N.    7  50  26.4 

X4.063 

•  I 

22  59  41.24 

I.9«5X 

3  48  41.4 

X5.336 

I 

0  32     9.36 

x.8983 

8    4  28.7 

14.0x4 

2 

23     I  40.23 

X.9811 

3  33  ^^'3 

X  5-333 

2 

0  34     3.26 

X.8984 

8  18  28.1 

X3  965 

3 

23    3  3900 

X.9777 

3  18     1.4 

X5-3a8 

3 

0  35  57-17 

X.8985 

8  32  24.5 

13.915 

'    4 

23    5  37.55 

X.974X 

3    2  41.9 

X5.3a3 

4 

0  37  5108 

X.8987 

8  46  17.9 

13-865 

5 

23    7  35.89 

1.9707 

2  47  22.7 

X5.3X6 

5 

0  39  45.01 

x.8990 

9    0    8.3 

13.8x3 

6 

23    9  34.03 

1.9673 

2  32    4.0 

15.308 

6 

0  41  38.96 

1.8993 

9  13  55-5 

X3-76X 

7 

23  "  31.97 

X.9640 

2  16  45.8 

X5.a98 

7 

0  43  32.93 

x.8998 

9  27  39-6 

X3-708 

8 

23  13  29.71 

X.960S 

2     I  28.2 

15.388 

8 

0  45  26.93 

x.9003 

9  41  20.5 

13 .654 

9 

23  15  27.26 

X.9577 

I  46  11.3 

15.276 

.  9 

0  47  20.96 

X.9008 

•      9  54  58.1 

13. 600 

10 

23  17  24.63 

z  .9546 

I  30  55-1 

X5.to63 

10 

0  49  15.03 

1.90x4 

10    8  32.5 

13.545 

II 

2r3  19  2i.8x 

1.95x6 

I  15  39.7 

15-349 

II 

0  51     9-13 

X.9021 

10  22    3.5 

13.489 

12 

23  21  i8.8a 

X.94M 

I    0  25.2 

X5.a34 

12 

0  53     3-28 

X.9029 

10  35  31.2 

X3.433 

^3 

23  23  15.66 

1.9460 

0  45  11.6 

15.219 

13 

0  54  57-48 

X.9037 

10  48  55-5 

13.376 

U  '■  23  25  12.34 

X.9433 

0  29  58.9 

X5.ao3 

14 

0  56  51.72 

X  9045 

II     2  16.3 

13.3x8 

15  1  23  27    8.8s 

1.9406 

S.    0  14  47-3 

15x83 

15 

0  58  46.02 

X.9055 

"  15  33-6 

X3.258 

16    23  29    5.21 

X.938X 

N.    0    0  33.1 

15  X64 

16 

I     0  40.38 

X.906S 

11  28  47.3 

X3.199 

17     23  31     1-4^ 

X  .9356 

0  15  32.4 

X5.X45 

17 

I     2  34.80 

1.9076 

"  41  57.5 

13  139 

18 

23  32  57-48 

x.933a 

0  30  40.5 

15.X24 

18 

I     4  29.29 

1.9087 

"  55    4.0 

X3.078 

19 

23  34  53.40 

X.9309 

0  45  47-3 

15.102 

19 

I     6  23.84 

X.9098 

12     8    6.9 

13.017 

20 

23  36  49-19 

x.9a88 

I     0  52.7 

15.078 

20 

I    8  18.47 

X.9XI2 

12  21     6.0 

ia.954 

21 

23  38  44.85 

x.9a66 

I  15  56.7 

X50SS 

21 

I  10  13.18 

x.9xa4 

12  34     1.4 

xa.89a 

22 

23  40  40.38 

X .9*45 

I  30  59-3 

15.630 

22 

I  12     7.96 

X.9138 

12  46  53.0 

X3.828 

23 

23  42  35-79 

x.9"S 

N.    I  46    0.3 

15.003 

23 

I  14    2.83 

X.9X53 

N.  12  59  40.8 

12.763 

F 

RIDAl 

^30. 

SUND. 

A.Y,  AUGUST  I. 

0 

23  44  31.08 

t.9206 

N.    2    0  59.7 

X4-977 

0 

I  15  57-79 

1.9x68 

N.  13  12  24.6 

X2.698 

I 

23  46  26.26 
23  48  21.34 

1.9x88 
1.9x71 

2  15  57-5 
2  30  53.5 

X4.d48 
X4.919 

• 

2 

3 

23  50  16.31 

X-9IS4 

2  45  47-8 

X4.889 

4 

23  52  II. 19 

I. 9138 

3    0  40.2 

X4.858 

, 

PHASES 

OF  T] 

an  MOON. 

5 

23  54    5-97 

X.9123 

3  15  30.8 

X4.828 

6 

23  56    0.67 
23  57  55.28 

1.9x09 
X.9095 

3  30  19-5 
3  45    6.2 

X4-795 
X4.76X 

7 

8 

23  59  49.81 

1.9083 

3  59  50.8 

14. 7*7 

9 
10 

0    I  44.27 
0    3  38.66 

I. 907 I 
x.9060 

4  14  33-4 
4  29  13.8 

X4.692 
X4.655 

(C 

Last  Quarter 

m             • 

d     h     xn 

•   .  July    3  17  54.2 

11 

0    5  32.99 

X.90S0 

4  43  520 

14.6x8 

• 

New  Moon 

II  ' 

11   30.8 

A  A 

12 

0    7  37.26 

1.9040 

4  58  28.0 

X4.58X 

3> 

First  Quartei 

■ 

•              « 

19    9    8.8 

13 

0    9  21.47 
0  II  15.63 

X.9031 
X.9023 

5  13     1-7 
5  27  33-0 

X4.54a 
X4.502 

0 

Full  Moon 

1     .     •     .     26 

0  Il.O 

14 

15 
16 

0  13    9.75 
0  15    3.83 

X.9017 

5  42     1.9 
5  56  28.4 

X4.462 

A  V 

1 .90ZO 

X4.42Z 

^7 

0  16  57.87 

X.9003 

6  10  52.4 

X4.379 

18 

0  18  51.87. 

X.8998 

6  25  13.9 

X4.336 

d       h 

»9 

0  ao  45.85 

1-8994 

6  39  32.7 

14.29a 

C 

Apogee    .     . 

«              • 

.    .    .  July      7  22.8 

20 

0  22  39.80 

X.8990 

6  53  48.9 

X4  a48 

c 

Perigee    .     . 

■              • 

23  17.4 

21 

0  24  33-73 

X.8988 

7    8    2.4 

14.303 

22 

0  26  27.65 
0  28  21.56 

X.8986 

7  22  13.2 

14157 

23 

1.8984 

7  36  21.2 

14.110 

24 

0  30  15.46 

X.8983 

N.    7  50  26.4 

14.063 
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AUGUST,  1915. 


AT  GREENWICH  APPARENT  NOON. 


Day  of 

the 
Week. 


SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Fri. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat. 
SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Fri. 

Sat. 
SUN. 
Mon. 
Tues. 

Wed. 


V 


I 

2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

20 
21 

22 

23 
24 

25 
26 

27 

28 

29 
30 
31 

32 


THE  SUN'S 


Apparent  Right 
Aacension. 


h    m        s 

8  42  16.66 

846  9.85 
850     2.45 

8  53  54-47 

8  57  4590 

9  I  36.74 

9  526.99 
9    9  16.66 

913    5.75 

9  16  54.25 
9  2042.18 

9  24  29.53 

928  16.31 
932  2.53 
93548.18 

9  39  33.28 
94317.83 
9  47    1.84 

9  50  45.32 
9  54  28.28 
9  58  10.75 

10  I  52.72 
10  534.22 
10    9  15.28 

10  12  55.89 
10  16  36.09 
1020  15.88 

102355.29 
10  27  34.34 
10  31  13.05 
103451.42 

10  38  29.48 


Diff .  for 
I  Hour. 


8 
9.728 

9.704 

9.680 

9.655 
9.631 

9.606 

9.582 
9.557 

9-533 

9.509 

9485 
9.461 

9.437 
9.414 

9.391 

9.368 

9-345 
9.333 

9.301 
9.280 

9.259 

9.239 
9.220 

9.90X 

9.183 
9.166 
9.150 

9.135 
9.120 

9.106 

9.092 

9.079 


Apparent  Decli- 
nation. 


// 


N. 


8  14  20.9 
7  59  20.7 
7  44    2.7 

7  28  27.4 
7  12  34.9 
6  56  25.6 

6  39  59-7 
62317.7 

6    6  19.7 

5  49  6.2 
5  31  37.4 
51353.7 

4  55  55.4 

4  37  42.9 
4  19  16.5 

4   o  36.6 

3  41  43.3 
3  22  37.2 

3    318.4 

2  43  47.4 
224    4.4 

2  4  9.7 
144    3.6 

I  23  46.4 

I  3  18.4 
o  42  39.9 
021  51.2 


10   052.4 

93944.1 
9  18  26.4 

8  56  59.7 
N.  83524.3 


Diff.  for 
I  Hour. 


// 


-37.14 

37.88 
38-61 

-39-33 
40.04 

40.73 

-41.41 
42.08 
42.74 

-43.38 
44.01 

44.62 

-45.22 
45.81 

46.38 

-46.94 

47-49 
48.02 

-48.54 
49.04 

49.54 

-50.02 

50.49 
50.94 

-51.39 
51.82 

52.24 

-52.65 
5304 
53.42 

53.79 
-54.15 


Scmidiaxn- 
eter. 


// 


5  47.36 
5  47.48 
547.60 

5  47.72 
5  47.85 
5  47.99 

548.13 
5  48.27 
548.42 

5  48.57 
5  48.72 
5  48.88 

5  49.05 
5  49.23 
5  49.41 

5  49.59 
5  49.78 
5  49.97 

5  50.16 
5  50.35 
5  50.55 

5  50.75 
5  50.95 
551.15 

5  51.36 
5  51.57 
5  51.78 

5  51.99 
5  52.20 

5  52.41 
5  52.63 

5  52.85 


Sidereal 
Time  of 
Semidi- 
ameter 
Passing 

Me- 
ridian. 


66!68 
66.59 
66.51 

66.42 
66.33 
66.24 

66.15 
66.07 

65.98 

65.90 
65.81 

65.73 

65.65 
65.57 
65.49 

65.42 

65.34 
65.27 

65.19 
65.12 

65.05 

64.99 
64.92 

64.86 

64.79 

64.73 
64.67 

64.61 

64.55 
64.50 

64.45 
64.40 


Equation  of 

Time,  to  be 

Added  to 

Apparent 

lime. 


m        a 

6  12.48 
6  9.12 
6    5.18 

6    0.65 

5  55.54 
5  4984 

5  43.55 
5  36.68 

5  29.24 

5  21.21 
5  12.60 

5    3.43 

4  53.68 
4  43-37 
4  32.49 

4  21.07 

4  9.09 
3  56.58 

3  43.54 
3  29.99 
3  15.94 

3     1.40     0.616 
2  46.39  I  0.635 

2  30.93  ;  0.653 


2  15.03 
I  58.71 
I  42.00 

I  24.90 
I    7.45 

o  49.65 
o  31.52 

o  13.07 


bund  by  subtracting  o*.i9  from  the  sidereii 


NoTB.— The  mean  time  of  semidiameter  passing  the  meridian  may  be 
time. 
The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  decreasing. 


IL 


AUGUST,  1915. 


87 


AT  GREENWICH  MKAN  NOON. 


Day  of 

the 
Week. 


SUN, 

Mon. 
Tues. 

Wed. 
Thur. 
Fri. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat. 
SUN, 

Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat. 

SUN, 

Mon. 

Tues. 

Wed. 
Thur. 
Fri. 

Sat. 
SUN, 
Mon. 
Tues. 

Wed. 


« 

■'I 


I 

2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 
14 

15 


THE  SUN'S 


Apparent  Right 
AacfntHOfii 


m 


8  42  15.65 
8  46  8.85 

8  50  1.47 

3  53  53.50 
3  57  44-94 

9  I  35-80 

9  5  26.07 
9  9  15.76 
9  13  4.87 

9  16  53.40 
9  2041.35 
9  24  28.74 

9  28  15.54 
9  32  1.79 
9  35  47.47 


16 

17 
18 

9  39  32.60 
9  43  17.18 
9  47  1.22 

19 

20 

21 

9  50  44.74 

9  54  27.74 
9  58  10.24 

22 

23 
24 

10  I  52.25 
10  5  33.80 
10  9  14.89 

25 
26 

27 

10  12  55.54 
10  16  35.78 
10  20  15.62 

28 

29 
30 

31 

10  23  55.08 
10  27  34.17 
10  31  12.92 

1034  51.34 

32 1 10  38  29.45 


Diff.  for 
I  Hour. 


I 


8 
9.729 

9-705 
9.680 

9.656 
9.631 
9.607 

9.583 
9558 
9.534 

9.510 
9.486 

9.46a 

9.439 
9-415 

9-392 

9.369 
9346 

9324 

9.303 
9.281 
9.261 

9.241 
9.222 
9.204 

9.187 
9.169 
9.152 

9.136 
9.122 
9.Z08 
9.094 

9.081 


Apparent  Dedi- 
natioo. 


N. 


// 


8  14  24.8 

7  59  24.6 

7  44    6.6 

7  28  31.3 
7  12  38.8 
6  56  29.5 

6  40  3.7 
6  23  21.6 
6    6  23.6 

5  49  1 0.0 
5  31  41.2 
5  13  57.5 

4  55  59.1 

4  37  46.5 
4  19  20.0 

4  o  40.0 
3  41  46.6 
3  22  40.3 

3    3  21.4 

2  43  50.3 
2  24    7.1 

2  4  12.2 
I  44  6.0 
I  23  48.6 

I  3  20.4 
o  42  41.6 
o  21  52.6 


10    o  53.7 

9  39  45-1 
9  18  27.1 

8  57    0.2 
N.  8  35  24.5 


Diff.  for 
X  Hour. 


ft 


-37.14 

37.88 
38.61 

-39.33 
40.04 

40.73 

-41.41 
42.08 

42.74 

-43.38 
44.01 

4463 

-45.23 
45-81 
46.38 

-46.94 

47-49 
48.02 

-48.54 
49-05 
49-54 

-50.02 

50.49 
50.95 

-51.40 

51.83 
52.24 

-52.64 

53-04 

53.43 
53-80 

-54.16 


Equation  of 
Time,  to  be 
Subtracted 

from 
Mean  Time. 


m         8 

6  12.49 
6  9.14 
6     5.20 

6  0.67 
5  5556 
5  49-86 

5  43.58 

5  36.71 
5  29.27 

5  21.24 
5  12.63 
5     3.46 

4  53.71 
4  43.40 
4  32.53 

4  21.10 

4  9.13 
3  56.62 

3  43.58 
3  30.02 

3  15.97 

3  1-43 
2  46.42 

2  30.95 

2  15.05 

I  58.74 
I  42.02 

I  24.92 

I  7.46 

o  49.66 

o  31.52 

o  13.08 


Diff.  for 
X  Hour. 


a 
0.127 

0.152 

0.176 

0.201 
0.225 
0.250 

0.274 
0.298 
0.322 

0.346 
0.370 

0.394 

0.418 
0.441 
0.465 

0.488 
0.510 
0.532 

0.554 

0.575 
0.596 

0.616 

0.635 
0.653 

0.671 
0.688 
0.704 

0.720 

0.735 

0.749 
0.762 

0.775 


Sidereal  Time. 

or  Right  Ateen- 

sionofMean 

Sun. 


h     m         8 

8  36  3-i6 
8  39  59.72 
8  43  56.27 

8  47  52.83 
8  51  49.38 
8  55  45.94 

8  59  42.50 

9  3  39.05 
9  7  35.61 

9  II  32.16 
9  15  28.72 
9  19  25.28 

9  23  21.83 
9  27  18.39 
9  31  14.94 

9  35  11.50 
9  39  8.05 
9  43  4.61 

9  47  1. 16 
9  50  57.72 
9  54  54-27 

9  58  50.83 
10  2  47.38 

10  6  43.94 

10  10  40.49 
10  14  37.05 
10  18  33.60 

10  22  30.16 
10  26  26.71 
10  30  23.26 
10  34  19.82 

10  38  16.37 


Non.— The  aemidiameter  for  mean  noon  may  be  a«isumed  the  same  as  that  for  apparent  noon. 
The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations 
are  decreasing. 


Diff.  for  z  Hour, 

+9".8s65. 

(Table  III.) 


88 


AUGUST,  1915. 


III. 


AT  GREENWICH  MEAN  NOON. 


5* 


I 

2 

3 

4 

5 
6 

7 
8 


lo 
II 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 

32 


213 

214 

215 

216 
217 

218 

219 
220 

221 

222 
223 
224 

225 
226 
227 

228 
229 
230 

231 
232 

233 

234 

235 
236 

237 
238 

239 

240 
241 
242 

243 
244 


THE  SUN'S 


True  Longitude. 


II 


28 

29 
30 


8  57.6 
6  22.0 
3  47.6 


31  I   144 

31  58  42.4 

32  56  1 1.5 

33  53  42.0 

34  51   13.6 

35  48  46.4 

36  46  20.4 

37  43  55-6 

38  41  31.9 

39  39     9-3 

40  36  47.8 

41  34  27.3 

42  32     7.8 

43  29  49-3 

44  27  31-8 

45  25  15-4 

46  23     0.1 

47  20  45.8 

48  18  32.8 

49  16  21.0 

50  14  10.6 

51  12     1.7 

52  9  54-3 

53  7  48.5 

54  5  44.4 

55  3  42.2 

56  I  41.7 

56  59  43.1 


157  57  46.4 


#/ 


8  159 
5  402 

3  5-6 

o  32.2 
58  0.0 
55  29.1 

52  59-3 
50  30.8 

48     3.5 

45  37.4 
43  12.4 
40  48.6 

38  25.9 
36  4-2 
33  43.5 

31  23.9 

29  5-3 
26  47.7 

24  31.1 
22  15.6 

20     1.3 

17  48.1 
15  36.2 
13  25.7 

II   16.6 

9  9.1 
7    3.2 

4  59.0 
2  56.6 
o  56.0 

58  57.3 
57     0.5 


Diff.  for 
t  Hour. 


ft 


43-50 
43-54 
43-59 

43-^ 
4369 
43-74 

43-79 
43-84 
43-89 

43-94 

43-99 
44.04 

44.08 
44.1a 
44.17 

44-21 

44-35 
44.29 

44.34 

44-39 
44.44 

44.49 

4454 
44.60 

44.66 

44.73 
44.80 

44.87 
44-94 
45.02 

45 -10 


145.18 


Latitude. 


n 


+  0.58 
0.63 
0.65 

+  0.65 
0.61 

0.55 

•f  0.46 

0.35 
0.23 

+  0.09 

-0.05 

0.19 

-0.31 
0.41 
0.50 

-0.55 

0.57 
0.56 

-0.51 

0.43 
0.33 

—  0.21 

—  0.07 
+  0.07 

+  0.20 
0.32 
0.42 

+  0.49 

0.54 

0.57 
0.58 

+  0.55 


Logarithm  of  the 

Radius  Vector  of 

the  Earth. 


0.006  4325 
0.006  3789 
0.006  3236 

0.006  2663 
0.006  2071 
0.006  1459 

0.0060825 
0.0060170 

0.005  9493 

0.005  8793 
0.005  8070 
0.005  7325 

0.005  6557 
0.005  5768 
0.005  4958 

0.005  4129 
0.005  3281 
0.005  2417 

0.005  1538 
0.005  0647 
0.004  9743 

0.004  8830 
0.004  7908 
0.004  ^977 

0.004  6040 
0.004  5094 
0.004  4^4^ 

0.0043179 
0.004  2209 
0.004  ^230 
0.004  0240 

0.003  9239 


Diff.  for 
xHour 


—22.0 

22.7 

235 

-24.3 

25.1 
26.0 

—26.9 
27.8 
28.7 

-29.6 
30.6 

31-5 
-32.4 

34.1 
-34.9 

35-7 
36.4 

-36.9 
37-4 
37-8 

-38.2 
38.6 

38-9 

-39-2 
39-6 
39-9 

-40.2 
40.6 
41.0 

41-5 
—42.0 


Mean  Time  of 
Sidereal  Noon. 


h  m          s 

5  21  25.47 

5  17  29-56 

5  13  33-65 

5  9  37.74 

5  5  41.83 

5  I  4592 

4  57  50.01 

4  53  54-10 

4  49  58.19 

4  46  2.28 

4  42  6.37 

4  38  10.46 

4  34  14-55 

4  30  18.64 

4  26  22.73 

4  22  26.82 

4  18  30.92 

4  14  35-01 

4  10  39.10 

4  6  43.19 

4  2  47.28 

3  58  51-37 

3  54  55.46 

3  50  59-55 

3  47  3-64 

3  43  7-73 

3  39  "83 

3  35  15.92 

3  31  20.01 

3  27  24.10 

3  23  28.19 


13  19  32.28 


NoTB. — The  longitudes  in  the  column  X  are  referred  to  the  true  equinox  of  their  own  date,  while 
those  in  the  column  I'  are  referred  to  the  mean  equinox  of  the  beginning  of  the  Besaelian 
fictitious  year. 


Diff.  for  z  Hoar. 

— 9«.8296. 

(Table  11.) 
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THE  MOON'S 


a 
e 

V 

*» 


SEHIDIAMBTER. 


HORIZONTAL  PARALLAX. 


UPPBR  TRANSIT. 


AGE. 


I 
2 

3 

4 

5 
6 

7 
8 

9 

10 

II 

12 

13 
H 
15 

16 

17 
18 

19 
20 

21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 

32 


Noon. 


tf 


15  5.0 
14  56.5 
14   50.7 

14  47.7 

14  47.4 
14  49.6 

14  540 

15  0.2 

15    7-7 

15  16.0 
15  24.6 
15  33.1 

15  41.3 
15  48.8 

15  55.7 

16  1.8 
16  7.0 
16  II. 2 

16  14.0 
16  15.2 
16  14.2 

16  10.9 
16  5.1 
15  57.0 

15  47.0 

15  35.8 
15  24.4 

15  13.4 

15  3.8 
14  56.2 

14  510 
H  48.5 


Midnight. 


Noon. 


4 

5 


6 
6 
6 


n 


tt 


5  0.4 

4  53.3 

4  48.8 

4  47.2 

4  48.2 

4  516 


56.9 
3.8 

5  11.7 


5  20.2 

5  28.9 

5  37.2 

5  45.1 

5  52.4 

5  58.8 


4-5 
9.2 

12.8 


6  14.8 
6  15.0 
6  12.9 

6  8.3 
6  1.3 
5  52.1 

5  415 
5  30.1 
5  18.8 

5  8.4 
4  59-8 
4  53.3 
4  49-4 


14  48.3 


55  15.52 

54  44-41 
54  2308 

54  12.00 
54  1089 
54  1901 

54  35.17 

54  57-87 

55  25.33 

55  55.72 

56  27.35 

56  58.70 

57  28.63 

57  56.38 

58  21.58 

58  43.95 

59  3-12 
59  18.42 

59  28.85 

59  33.03 
59  29.60 

59  17.37 
58  56.03 
58  26.16 

57  49.50 
57  8.58 
56  26.54 

55  46.49 
5511.27 

54  4326 

54  24.13 

54  14.99 


Diff.for 
X  Hour. 


Midnight. 


n 


-1.488 
1.098 
0.676 

-0.250 
+0.152 

0.515 

+o.8ai 
1.058 
Z.218 

+1.303 
1.322 

1.283 

+1.205 
1. 106 
0.992 

+0.869 
0.724 

0.544 

+0.315 
+0.025 

-0.330 

-0.700 

1.075 
1.402 

-1.636 

1.751 
1.731 

-1.587 

1.331 
0.992 

0.594 
-0.165 


n 


54  58.79 
54  32.48 
54  16.26 

54  10.24 
54  13.86 
54  26.17 

54  45.81 

55  ".12 

55  40.27 

56  11.48 

5643.14 

57  13-90 

57  42.80 

58  9.32 
58  33.13 

58  53.97 

59  11.31 
59  24.32 

59  31.81 
59  32.35 
59  2463 

59  7.83 
58  42.08 

58  8.53 

57  29.39 
56  47.50 
56  6.08 

55  28.11 
54  56.25 
54  32.50 
54  18.27 

54  14.30 


Diff.for 
X  Hour. 


Meridian  o( 
Greenwich. 


tf 


-1.298 
0.890 
0.461 

-0.045 

+0.340 

0.676 

+0.949 
1.147 
X.269 

+1.321 
1.308 
1.248 

+I.I57 
1.050 

0.933 

+0.800 
0.639 

0.437 

+0.176 
— 0.141 

0.509 

—0.890 
1.248 

1.532 

—1. 71 1 

1.757 
1.674 

-1.472 
1.170 

0.799 
-0.381 

+0.050 


h        m 
17    10.3 

17  55.3 

18  42.4 

19  31.7 

20  22.6 

21  14.4 

22  5.8 

22  55.9 

23  44.2 

6 

0  30.7 

1  16.0 

2  0.9 

2  46.4 

3  33.8 

4  24.4 

5  18.9 

6  17.8 

7  19.9 

8  23.1 

9  24.6 

10  22.5 

11  15.9 

12  5.3 

12  51.6 

13  36.0 

14  19.6 

15  3.5 

15  48.5 

16  35.2 

17  23.8 

18  14.1 


Diff .  lor 
X  Hour. 


m 

1.84 

I.91 
2.01 

2.09 
2.15 
2.16 

2.12 
2.05 
1.98 


1. 91 

1.88 

1.88 
1.92 
2.03 

2.19 

2-37 
2.53 

2.62 
2.60 
2.50 

2.32 
2.14 
1.98 

1.88 
1.82 
1.82 

1.85 
1.90 
1.98 
2.06 

2.12 


Noon. 

d 
20.1 

21. 1 

22.1 

23.1 
24.1 

25.1 

26.1 
27.1 
28.1 

29.1 

0.5 
1.5 

2.5 
3.5 
4.5 

5.5 
6.5 

7-5 

8.5 

9.5 
10.5 

11.5 
12.5 
13.5 

14.5 

15.5 
16.5 

17.5 
18.5 

19.5 
20.5 

21.5 
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GREENWICH  MEAN  TIME. 


V. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  Ascension. 


Diff. 

for 

X  Min. 


Declination. 


Di«f. 

for 

X  Min. 


Hour. 


Right  Ascension. 


Diff. 

for 

zMin. 


Dedination. 


for 


o 

I 
a 

3 
4 

5 
6 

7 
8 

9 

lO 

II 

13 

13 
14 

15 
i6 

17 
i8 

19 
so 

31 
33 

«3 


o 

I 

3 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

13 

13 
14 

15 
i6 

17 
i8 

19 
30 

31 
33 

23 
24 


h    m 

15 

17 

19 
31 

33 

25 

37 
39 

31 

33 
35 
37 
39 
41 
42 
44 
46 
48 

50 
52 
54 
56 

58 
3    o 


a 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
a 
a 
a 
a 
a 
3 


SUNDAY  I. 


N. 


TUESDAY  3. 


s 

8 

57.79 

X  .9168 

52.84 

1.9x83 

47.98 

1.9x98 

43-23 

z.9ax6 

38.57 

X .9*33 

34.0a 

x.9aSO 

2957 

1.9368 

25.24 

z.9a88 

3I.03 

1.9307 

16.93 

i.93»7 

12.94 

X.9348 

9.09 

x.9368 

5.36 

X.9389 

1.76 

z.94xa 

58.30 

X.9434 

54.97 

X.94S7 

51.78 

X.948X 

48.74 

1.9505 

45.84 

1.9528 

4308 

>-9553 

40.48 

X .9579 

38.03 

1.9604 

35.73 

1.9630 

33.59 

1.9658 

N. 


MONDAY  3 


a 

4 
6 

8 

10 

13 

14 
16 
18 

ao 
aa 

24 
a6 

38 

30 
32 
34 
36 
38 
40 

42 

44 
46 

48 

50 


31.63 
39.80 
38.15 
36.67 

2536 
34.33 

23.25 
aa.46 

21.85 

31.43 

31. 17 
31. 10 

31. aa 

21.53 
aa.03 

aa. 73 

23.60 

34.67 

2594 

27.41 
39.07 

30.93 
33.00 

35.27 
37-73 


X.9684 
X.97X1 
X.9739 
X.9768 
X.9796 

X .9834 

X.9853 
X.9883 

1.99x3 

Z-9943 
1.9973 

a. 0004 

a. 0036 
a. 0068 
a. 0099 
a. 0x3 1 
a  .0x63 
a. 0195 
a. 0328 
a.oa6i 
a. 0393 
a. 03 28 
a .036a 
a. 0394 
a  .0428 


•         r          tt 

3  13  34.6 

3  25    4.5 

3  37  40.5 

3  50  12.4 

4    2  40.3 

4  15    4.1 

4  27  33.8 

4  39  39.3 

4  51  50.6 

5    3  57-6 

5  16    0.4 

5  27  58.8 

5  39  52.8 

5  51  42.4 

6    3  37.6 

6  IS    8.3 

6  36  44.4 

6  38  15.9 

6  49  43.8 

7     1     5-1 

7  la  aa.7 

7  23  35.5 

7  34  43.5 

7  45  46.7 

N.I7 

8 
8 
8 
8 
8 

9 

9 

9 

9 

9 

9 
ao 

ao 

ao 

ao 

ao 

ao 

ao 

31 

ai 
ai 
ai 

31 
N.3I 


56  450 

7  38.4 
18  36.9 
39  10.4 

39  48.8 
50  33. a 

o  50.5 

II  13.6 

31    31.6 

31    44.3 
51.8 

53-9 

50.7 
II  43.1 

ai  a8.o 
31     8.5 

40  43.4 
50  ia.8 
59  36.6 

8  54.8 

7-3 
14.1 

36  15.1 
45  10.3 
53  ^-6 


41 

51 

I 


18 
27 


It 
3.698 

633 
a. 566 

498 
a  .431 
3.363 

2.393 

a.  333 

X53 

3.083 

0x0 

X.937 
X.863 
1.790 
X.7Z6 
Z.640 
1.563 
1.487 
X.4X0 

X.333 
x.aS3 
1. 173 
I  093 
1. 013 


0.93X 
0.849 
0.767 
0.683 
0.598 
0.5x4 
0.438 

0.343 
0.356 
0.X68 
0.080 
9.99X 
9.903 
9.8X1 
9.7*0 
9.6a8 
9.536 
9-443 
9.350 
9.356 
9.161 
9.06s 
8.968 
8.871 
8.773 


O 

I 
3 

3 

4 

5 
6 

7 
8 

9 

10 

II 

13 

13 
14 

15 
16 

17 
18 

19 
30 

31 

33 

23 


O 
I 
3 

3 

4 

5 
6 

7 
8 

9 
10 

II 

13 

13 
14 

15 
16 

17 
18 

19 
30 

ai 
aa 

23 
24 


h 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


3 
3 
3 
3 

3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 


m 
50 
52 
54 
56 

58 
o 

3 

5 

7 

9 
II 

13 
15 
17 
19 

31 

23 
25 
27 
30 
32 

34 
36 
38 


s 

s 

37.73 

3 .0438 

40.40 

a. 0463 

43.27 

3.0496 

46.35 

3.0530 

49.63 

a. 0564 

53-" 

3. 0599 

56.8a 

3.0633 

0.73 

■.0668 

4.83 

a. 0703 

9.15 

a. 0738 

13.68 

a  .077a 

18.41 

a. 0806 

23.35 

a.o84Z 

38.50 

a. 0876 

33.86 

a.o9xx 

39.43 

a. 0945 

45.20 

a.o97» 

51.18 

a.xox4 

57.37 

a.xo48 

376 

a.xo83 

10.36 

a.zxxS 

17.17 

a. 1x53 

34.18 

3.1x85 

31-39 

a.xaxS 

40 
42 

44 
47 
49 
51 
53 
55 
57 

59 

a 

4 
6 

8 

10 

13 

15 
17 
19 

ai 

23 

25 
38 

30 
32 


38.80 
46.4a 

54.23 
2.25 

10.46 

18.87 

27-47 
36.36 

45.25 

54.43 
3.80 

13.35 
23.09 
33.01 

43." 

53-39 

384 

14.47 

25.27 
36.24 

47.37 
58.67 

10.13 

21.74 

33.51 


N.  31 
33 
33 
33 
33 
33 
33 
33 

23 
23 
23 
23 
23 
23 
23 
24 
24 
24 
24 
24 
24 
24 

N.  34 


53 

3 


59.6 

43-1 
II  30.7 

19  52.3 

38  17.9 

36  37.5 
44  51.0 
52  58.3 

0  59.5 
8  54.5 

16  43.3 

34  35.8 

32  3.0 

39  31.8 
46  S5.a 
54  i2.a 

1  33.7 
8  36.7 

15  34.1 

33  15.0 
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8. 6483 

21  15  28.5 

9.349 

PHASES 

OF  T3 

aE  MOON. 

5 

2  44  1S.73 

a.osx4 

21  24  40.5 

9.t9b 

6 

2  46  21.91 
2  48  25.27 

•  ••545 

a.057S 

21  zz  46.5 

21  42  46.5 

9.050 
8.950 

7 

8 

2  50  28.8Z 

a. 060s 

21  51  40.5 

8.849 

d 

h     m 

9 

2  52  32.53 

a. 0636 

22    0  28.4 

8.748 

c 

I«ast  Quarter 

•         ft 

.     .  Aug.      2 

9  27.3 

10 

2  54  36.44 
2  $6  40.53 
2  58  44.80 

a. 0667 
•  0697 
a. 0798 

22    9  10.2 
22  17  45.8 
22  26  15.3 

8.645 
8.543 
8.439 

• 

3) 

New  Moon 
First  Quartei 

.            10 

10  52.4 
14  17-4 

II 

12 

r  .    . 

.    ...    17 

13 

3    0  49.26 

a. 0759 

22  34  38.5 

8.335 

0 

Full  M00& 

•        • 

.    .    .    .    24 

9  40.5 

14 

3    2  53.91 

a. 0790 

22  42  SS-5 

8.930 

IC 

3    4  58-74 
3    7    3-76 

a.o89x 

22  51    6.1 

22  59  10.4 

8.za4 

i6 

a. 0853 

8.018 

17 

3    9    8.97 

a. 0883* 

23    7    8.3 

7.91a 

d      h 

i8 

3  II  14.36 

a. 09x4 

23  14  59-8 

7.805 

C 

Apogee   .    . 

«         • 

.     .     .  Aug. 

4  14.6 

19 

3  13  19.94 

3.094S 

23  22  44.9 

7.698 

c 

Pengee 

•         • 

1 

10     2.2 

20 

3  15  25.70 

•  .«»»6 

23  30  23.5 

7.589 

21 

3  17  31.65 
3  19  37.78 

a.xoo7 
9.X038 

23  37  55-6 
23  45  21.1 

7.480 
7.370 

92 

n 

3  21  44.10 

a.xo68 

23  52  40.0 

7.359 

24 

3  23  50.60 

a.X099 

N.  23  59  52.2 

7.148 

/ 

33281  *»— 191 5 7 
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SEPTEMBER,  1915. 


L 


AT  GREENWICH  APPARENT  NOON. 


Day  of 

the 
Week. 


Wed. 
Thur. 
Fri. 

Sat. 

SUN. 
Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Fri. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Fri. 


8 


I 
2 

3 

4 

5 
6 

7 
8 


ID 
II 
12 

13 

15 

i6 

17 
i8 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 


THE  SUN'S 


Apparent  Right 
Ascension. 


h     m       9 

o  38  29.48 
o  42    7.24 

o  45  44.73 

04921.95 

o  52  58.92 
o  56  35-67 


0  12.19 
3  4B.52 
7  24.67 

II    0.64 

14  36.47 
18  12.15 

21  47.71 
25  23.16 
28  58.52 

32  33.8X 
36  9.05 
39  4425 

43  19.45 
46  54.66 

50  29.90 

54  5.21 
57  40.60 

1  16.10 


2    451.73 
2    8  27.52 

2  12    3.48 

2  15  39.65 
2  19  16.04 

2  22  52.68 


12  26  29.58 


Diff.  for 
z  Hour. 


8 

9.079 

9.067 
9.056 


9.046 
9.036 
9.037 

9.0X8 
9.010 
9.003 

8.996 
8.990 
8.984 

8.979 

8-975 
8.972 

8.970 
8.968 
8.967 

8.967 
8.968 
8.970 

8.973 
8.977 

8.982 

8.988 

8-995 
9.003 

9.012 
9.022 

9033 
9.044 


Apparent  Decli- 
nation. 


// 


N.  8  35  24.3 
8  13  40.5 
7  51  4S.6 

7  29  49.1 
7  742.1 
6  45  28.0 

6  23  7.3 
6    o  40.2 

538    7.0 

5  15  28.2 
4  52  44-1 
42955.1 

4  7  1.5 
3  44  3.6 
3  21     1.9 

2  57  56,6 
2  34  48.1 
2  II  36.7 

I  48  22.8 
I  25    6.6 

1  I  48.4 

o  38  28.6 
N.  015  7.4 
S.  o    8  14.8 

o  31  37.7 

0  55    i.o 

1  18  24.4 
I  41  47.5 

2  5  lO.O 

2  28  31.7 

S.  2  51  52.0 


Diff.  for 
z  Hour. 


n 


-54.15 

54-49 
54.82 

-55-14 
55.44 
55.73 

-56.00 
56.26 
56.50 

-56.73 
56.94 
57- 14 

-57.32 
57.49 
57.64 

-57.78 

57.91 
58.03 

-58.13 
58.22 

58.29 

-58.35 
58.40 

58.44 

-58.46 

58.47 
58.47 

-58.45 
58.42 

58.37 
-58.31 


Seznidiam- 
etcr. 


It 


5  52.85 
5  53.07 
5  53.29 

5  53.52 
5  53.75 
5  53.99 

5  54.23 
5  54.47 
5  54.71 

5  54.96 
5  55.21 

5  55.47 

5  55-73 
5  55.99 
5  56.25 

5  56.51 
5  56.78 
5  57.05 

5  57.31 
5  57.58 
5  57.85 

5  58.12 
5  58.40 
5  58.67 

5  58.94 
5  59.21 
5  59.47 

5  59.74 

6  o.oi 

6    0.28 


6    0.55    64.27 


Sidereal 
Time  of 
Scmidi- 
ameter 
Passing 

Me- 
ridian. 


64.40 
6^.36 

64.32 

64.28 
64.24 
64.21 

64.18 

64.15 
64.12 

64.09 
64.07 
64.05 

64.04 

64.03 
64.02 

64.01 
64.01 
64.01 

64.01 
64.02 
64.03 

64.04 
64.06 
64.08 

64.10 
64.12 
64.14 

64.17 
64.20 

64.23 


Bquationd 

Time,  to  be 

Added  to 


Sttbtractea 

from 

Apparent 

Tizne. 


m       8 
013.07 


o    5.67 

0  24.68 

043.96 

I  3.49 

1  23.25 
1 43.22 

2  3.39 
2  23.74 

2  44.26 

3  4.94 
3  25.75 

3  46.69 

4  7.74 

4  28.87 

450.08 

511.33 

5  32.62 

5  53.92 

6  15.21 
6  36.46 

6  57.64 

7  18.75 

7  39-75 

8  0.61 

8  21.32 
841.86 

9  2.19 
9  22.30 
942.16 

10    1.75 


Diff. 

far 

Hon 


s 

0.775 
0.787 

0.7* 

0.809 
0.819 
o.8sS 

0.836 

0.&44 
0.851 

0.859 
0.865 
0.870 

0.875 
0.S79 
0.882 

0.885 
0.886 
0.887 

0.887 
0.886 
0.884 

0^1 
0.877 
0.87a 

oM 
0.859 
0.851 

0.843 
0.833 
0.822 

0.8x0 


NoTS.~The  mean  time  of  scznJdiameter  passing  the  meridian  iziay  be  found  by  subtractizig  o^.zS  from  the  sidereal 
time. 
The  sign  —  prefixed  to  the  hourly  chazige  of  declination  indicates  that  north  dediziatlouB  are  decreatiiig; 
south  dediziatiozis  increasing. 


n. 
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AT  GREENWICH  MEAN  NOON. 


Dttyof 

the 
Week. 


Wed. 
Thur. 
Fri. 

^t. 

SUN. 

Hon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat. 
SVN. 

Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat. 

\SUN, 
Mon. 
Tues. 

Wed. 
Thur. 
Fri. 

Sat. 

SUN, 

Mon. 

Tues. 

Wed. 

:  Thur. 

Fri. 


Is 


THE  SUN'S 


Apperent  Right 
Ascension. 


h  m    s 

I  lo.  38  29.45 

2  10  42   7.26 

3  10  45  44.79 

4  10  49  22.06 

5  10  52  5908 

6  10  56  35.88 

7  II  o  12.45 

8  II  348.83 

9  II  7  25.03 

10  II  II  1.06 

11  II  14  36.93 

12  II  18  12.66 

13  II  21  48.27 

14  II  25  23.78 

15  II  28  59.19 

16  II  32  34.53 

17  II  36  9.82 

18  II  39  450S 

19  II  43  20.33 

20  II  46  55.59 

21  II  50  30.89 

22  II  54  6.25 

23  II  57  41.70 

24  12  I  17.25 

25  12  4  52.93 

26  12  8  28.77 

27  12  12  4.79 

28  12  15  41.01 

29  12  19  17.45 

30  12  22  54.14 

31  12  26  31.09 


Diff.for 
z  Hour. 


s 
9.081 

9.070 
9059 

9.048 
9.038 
9.029 

9.020 
9.012 
9.005 

8.998 
8.991 
8.986 

8.982 
8.978 
8.974 

8.972 
8.970 
8.969 

8.969 
8.970 
8.972 

8-975 
8.979 

8.984 

8.990 
8.997 
9.005 

9.014 
9.024 

903s 
9.046 


Apparent  Decli- 
nation. 


1/ 


N.  8  35  24.5 
8  13  40.4 

7  51  4S.3 

7  29  484 

7  7  41. 1 
6  45  26.8 

6  23  5.7 
6  o  38.2 

538  4-8 

5  15  25.6 
4  52  41-2 
4  29  51.8 

4  6  57.8 
3  43  59.6 
3  20  57.6 

2  57  52.0 
2  34  43.1 
2  II  31-4 

I  48  17.1 
I  25  0.5 
I  I  42.0 

o  38  21.8 
N.  o  15  0.3 
S.  o  8  22.2 

0  31  45-5 

055  9.1 

1  18  32.8 

1  41  56.3 

2  5  192 
2  28  41. 1 

S.  2  52  1.7 


Diff.for 
z  Hour. 


n 


-54.16 

54.50 
54.82 

-55-14 
55-45 
55-74 

-56.01 
56-27 
56-51 

-56.74 
56.9s 
57.15 

-57-34 

57-51 
57.66 

-57.80 

57-93 
58.04 

-58.14 
58.23 
58.31 

-58.37 
58.42 

58.45 

-58-48 

58.49 
58.48 

-58-46 
58.43 
58.39 

-58.33 


Equation  of 

Time,  to  be 

Subtracted 

from 


Added  to 
Mean  Time. 


m       • 

o  13.08 


o  5.67 
o  24.69 

o  43.97 

I  3.50 
I  23.27 

1  43.24 

2  3.42 
2  23.77 

2  44-30 

3  4.98 
3  25.80 

3  46.74 

4  7.80 

4  28.94 

450.15 

5  11-41 
5  32.70 

5  54-01 
615.30 

6  36.55 

6  57-75 

7  18.86 

7  39-86 

8  0.73 

8  21.44 
841.98 

9  2.32 
9  22.42 
9  42.29 

10    1.89 


Diff.for 
z  Hour. 


8 

0.775 
0.787 

0.798 

0.809 
0.819 
0.828 

0.836 
0.844 
0.852 

0.859 
0.865 
0.870 

0.875 
0.879 

0.882 

0.885 
0.886 
0.887 

0.887 
0.886 
0.884 

0.881 
0.877 
0.872 

0.866 
0.859 
0.851 

0.843 

0.833 
0.822 

0.810 


Norg.— The  scmidiameter  for  mean  noon  may  be  assumed  the  same  as  that  for  apparent  noon. 
The  ttfn  —  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations 
south  declinations  increasinc. 


Sidereal  Time, 

or  Right  Asccnr 

slonof  Mean 

Sun. 


h     m        8 

o  38  16.37 
o  42  12.93 
o  46  9.48 

o  50  6.03 
o  54  2.59 
o  57  59.14 


I  55-70 
5  52.25 
9  48.80 

13  45-36 
17  41.91 
21  38.46 

25  35.02 

29  31.57 
33  28.13 

37  24-68 
41  21.23 

45  17-79 

49  14.34 
53  10.89 

57  7.45 


2 
2 
2 


I  4.00 
5  0.55 
8  57.11 


2  12  53.66 
2  16  50.21 
2  20  46.77 

2  24  43.32 
2  28  39.87 

2  32  36.43 


12  36  32.98 


Diff.  for  z  Hour, 

+9^.8565. 

(Tftblcin.) 
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m. 


AT  GREENWICH  MEAN  NOON. 


I 

2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 
14 
15 

i'6 

17 
i8 

19 

20 
•21 

22 

23 
24 

25 
26 

27 
28 

29 

30 

31 


244 
245 

246 

247 
248 

249 
250 

251 

252 

253 
254 

255 

256 

257 

258 

259 

260 
261 

262 
263 

264 

265 
266 

267 

268 

269 
270 

271 
272 

273 
274 


THE  SUN'S 


True  Longitude. 


n 


57  57  46.4 

58  55  51.6 

59  53  58.7 

60  52     7.8 

61  50  18.9 

62  48  31.8 

63  46  46.7 

64  45     3.4 

65  43  22.1 

66  41  42.5 

67  40    4.6 

68  38  28.5 

69  36  54.0 

70  35  21. 1 

71  33  49.8 

72  32  20.1 

73  30  52.0 

74  29  25.5 

75  28    0.6 

76  26  37.5 

77  25  16.1 

78  23  56.5 

79  22  38.9 

80  21  23.3 

81  20    9.7 

82  18  58.2 

83  17  48.9 

84  16  41.8 

85  15  37.0 

86  14  34.4 

87  13  34.0 


II 


57 
55 
53 


0.5 

5.6 

12.6 


51  21.5 
49  32.5 
47  45.3 

46  0.0 
44  16.7 
42  35.2 

40  55.5 
39  17.6 
37  41.3 

36     6.7 

34  33-7 
33     2.3 


31 
30 
28 


32.5 

4.3 

37.6 


27  12.7 

25  49.4 
24  27.9 

23  8.3 
21  50.6 
20  34.8 

19  21. 1 
18  9.6 
17    0.1 

15  52.9 
14  48.0 

13  45.3 
12  44.8 


Diff.  for 
I  Hour. 


// 


145-18 
145-26 

145-34 

145-43 
145-50 
145-58 

145.66 

145-74 
145-82 

145-89 
145-96 
146.03 

146.10 
146.16 
146.23 

146.30 
146.36 

146.43 

146.50 

146.57 
146.65 

146.73 
146.81 

X46.89 

X46.98 
147.07 
147.16 

147.25 

147.34 
147.44 

147.54 


Latitude. 


II 


+  0.55 
0.49 

0.40 

•f  0.30 

0.19 

•f  0.06 

—  0.07 
0.21 

0.33 

-0.44 

0.53 

0.59 

« 

—  0.62 
0.63 

0.59 

-0.52 
0.42 
0.30 

—  0.17 
-0.03 
+  0.10 

•f  0.22 

0.33 
0.41 

+  0.47 
0.51 
0.52 

+  0.50 

0.45 
0.37 

+  0.27 


Loearithm  of  the 

Radius  Vector  of 

the  Earth. 


0.003  9239 
0.003  8226 
0.003  7201 

0.003  6162 

0.003  5 1 10 

0.003  4044 

0.003  2963 
0.003  1866 
0.003  0754 

0.002  9626 
0.002  8483 
0.002  7325 

0.002  6154 
0.002  4970 
0.002  3776 

0.002  2574 
0.002  1364 
0.002  0149 

o.boi  8931 
o.ooi  7710 
o.ooi  6490 

o.ooi  5269 
O.OOI  4049 
O.OOI  2830 

O.OOI  1612 
O.OOI  0395 
0.0009179 

0.000  7963 
0.000  6747 

0.0005531 


Diff.  for 
zHour. 


0.0004312     -50.8 


—42.0 

42.5 
43-0 

-43-5 
44-1 
44.7 

-45-4 
46.0 

46.7 

-47-3 
47-9 
48.5 

-49.0 

49-5 
49-9 

-50.3 
50.5 
50.7 

-50.8 

50.9 
50.9 

■50.8 
50.8 
50.8 

-50.7 
50.7 
50.7 

-50.6 
50.6 

50.7 


N0T8. — The  longitudes  in  the  column  X  are  referred  to  the  true  equinox  of  their  own  date,  while 
those  in  the  column  I'  are  referred  to  the  mean  equinooc  of  the  beginning  of  the  Benelian 
fictitious  year. 


Mean  Time  of 
Sidereal  Noon. 


h      m  s 

3  19  32.28I 

3   15  3M 

3  II  40-471 

3     7  44.56 

3     3  48.6s 

2  59  52.74 

2  55  56.84. 

2  52  0.93I 

2  48  5.02 


2  44 
2  40 

2  36 


9.1 1 
13.201 


2  32  21.391 

2  28  25.4S 

2  24  29.57 

2  20  33.66 

2  16  37.761 

2  12  41.85 

2  8  45.94! 

2  4  50.04 1 

2  o  54.13 


56  58.22 

53  2.31 

49  6.40 

45  10.50 

41  14-59 

37  18.68 

33  22.78 

29  26.87 

25  30.96 


II  21  35.05 


Diff.  for  X  Hour. 
(Table  II.) 


IV. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S 


SBMIDIAMETER. 


HORIZONTAL  PARALLAX. 


UPPER  TRANSIT. 


AGE. 


I 
2 

3 

4 
5 

6 

7 
8 

9 

10 

II 

12 

13 
H 

15 

16 

17 
I8 


;i9 

20 
21 


I  22 
;24 

I  25 
26 

27 

28 
29 

30 
31 


Noon. 


// 


4  485 
4  48.8 

4  52.0 


4 

5 


57-6 
5.6 

15.1 


5  25.6 
5  36.4 
5  46.7 


5  55-7 

6  2.9 

6    8.1 

6  II. 2 
6  12.3 
6  11.8 


6 
6 
6 


9.8 
6.6 
2.2 


5  56.8 
5  50.3 
5  42.7 


5 
5 
5 

5 
4 
4 

4 

4 
4 


34.3 

254 
16.3 

7.6 
59.8 
53-6 

49-4 
47.6 

48.4 


14  52.1 


Midnight. 


Noon. 


// 


4  48.3 

4  500 

4  54-5 

5  1-4 
5  10.2 
5  20.3 

5  31-1 

5  41.7 

5  51-4 

5  59.5 

6  5.8 
6  9.9 

6  12.0 

6  12.2 

6  10.9 

6  8.3 

6  4-5 

5  59-6 

5  53.6 

5  46.6 

5  38.6 

5  29.9 

5  20.8 

5  11.8 


5 
4 


3-6 
56.5 


4  51.2 

4  48.2 
4  47-6 
4  49-9 


14  55-0 


tt 


54  14.99 
54  16.20 

54  27-64 

54  48.58 

55  17.54 

55  52.61 

5631.33 
57  10.90 

57  48.48 

5821.51 

58  48.06 

59  7.06 

59  18.38 
59  22.55^ 
59  20.50 

59  13.21 
59  1.42 
58  45.50 

58  25.54 
58  1.65 
57  33.98 

57  3-i6 

56  3028 

55  56.93 

55  25.02 
54  56.64 
54  33-78 

54  18.28 

5411.59 
54  14.73 


Pjfir    r  Midnight. 


z  Hour. 


It 


-0.165 

+0.266 

0.682 

+I.051 

1-349 
1.556 

+1.651 
1.626 
1.487 

+1.252 

0-953 
0.630 

+0.317 
+0.036 
-0.200 

-0.403 

0.578 
0.748 

—0.914 
1.076 
1.224 

71-337 

'1-392 

1-374 

—1.270 
1. 081 
0.81 1 

-0.471 
-0.080 
+0-345 


f/ 


54  14-30 
54  20.67 

54  37.00 

55  2.17 

55  34.45 

56  1 1 .68 

5651.19 
5730.H 
58    5.70 

58  35.69 

58  58.53 

59  13.66 

5921.31 
59  22.23 
59  17.46 

59  7.84 

58  53.97 
58  36.02 

58  14.08 

57  48.26 
57  18.91 

56  46.89 

56  13-55 
55  40.66 

55  10.26 
54  44.40 
54  25.01 

54  13.76 
54  11.88 
54  20.17 


54  28.20  +0.777  54  38.81  -+0.99©  18  37.9 


Via.  for 
z  Hour. 


/* 


+0.050 
0.478 
0.875 

+1.210 
1.466 
1. 618 

+1.654 

1.570 
1.380 

+I.108 
0.792 
0.471 

+0.172 

-0.087 

0.305 

-0.492 
0.663 
0.832 

—0.996 

1. 154 
1.286 

-1-373 

1-393 

'   1-333 

-1. 186 
0.956 
0.648 

—0.281 

+0.130 

0.561 


Meridian  of 
Greenwich. 


h       m 

18  I4.I 

19  5-5 

19  56.8 

20  47.3 

21  36.3 

22  23.8 

23  lO.O 

23   55.7 
6 

041.9 

1  29.7 

2  20.3 


3 
4 
5 

6 
7 


14-5 
12.5 
13.7 

16.1 

17.1 

8  14.9 

9  8.5 
9  58.2 

10  44.8 

11  29.3 

12  13.0 

12  56.7 

13  41.5 

14  27.8 

15  15.9 

16  5.7 

16  56.6 

17  47.6 


Diff .  for 
I  Hour. 


m 
2.12 

2. IS 
2.12 

2.08 
2.01 

1.95 

1.90 
1.90 


1.9s 
2.04 

2.X8 

2.34 

a. 49 
2.59 

2.59 
2.48 

2.32 

2. IS 
2.00 

1.89 

1.83 
1.82 
1.84 

1.89 
1.97 
2.04 

2.10 
2.13 
2. II 

2.07 


Noon. 


d 

21.5 
22.5 

23.5 

24.5 

25.5 
26.5 

27.5 
28.5 

0.0 

I.O 
2.0 
30 

4.0 
50 
6.0 

7.0 
8.0 
9.0 

1 0.0 
II.O 

12.0 

13.0 

14.0 

15.0 

16.0 
17.0 

18.0 

19.0 
20.0 
21.0 

22.0 
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Diff. 

Diflf. 

Diff. 

Diff. 

Hour. 

Right  Ascension. 

for 

Declination. 

for 

Hour. 

Right  Ascension. 

for 

Declination. 

for 

I  Min. 

I  Min. 

zMin. 

I  Mia. 

WEDNESDAY  i 

■ 

FRIDAY  3. 

h    m       s 

s 

0 

/      // 

// 

h    zn       8 

8 

0          t            H 

M 

O 

4  IS  19-41 

a. 1778 

N.  26 

18    8.5 

4-323 

0 

6     I  47-17 

«.2358 

N.  27  16  46.1. 

I.96J 

I 

4  17  30-15 

3.1803 

26 

22  24.2 

4.199 

I 

6     4     I.31 

a -2355 

27  14  44.2 

3.091 

3 

4  19  41.04 

3.1837 

26 

26  32.4 

4.074 

2 

6     6  15.43 

3.3353 

27  12  34.2 

a-jjl 

3 

4  21   52.07 

3.1850 

26 

30  33-1 

3-949 

3 

6    8  29.53 

a. 3348 

27  10  16.2 

».l6 

4 

4  24     3-24 

3.1873 

26 

34  26.3 

3.824 

4 

6  10  43.61 

8.3343 

27     7  50.2 

2.50 

5 

4  26  14.5s 

S.Z896 

26 

38  12.0 

3.699 

5 

6  12  57.65 

a.  3338 

27     5  16.1 

a.«« 

6 

4  28  25.99 

3.19x8 

26 

41  50.2 

3-573 

6 

6  15  11.66 

3.3333 

27     2  34.0 

i.7« 

7 

4  30  37.57 

3.194J 

26 

45  20.7 

3.446 

7 

6  17  25.63 

a. 3335 

26  59  43-9 

a. 90 

8 

4  32  49.28 

8.X963 

26  48  43.7 

3.320 

8 

6  19  39-56 

8.33x8 

26  56  45.8 

303 

9 

4  35     !•" 

3.1983 

26 

51  591 

3-193 

9 

6  21  53.44 

a.  3309 

26  53  39-7 

3-i« 

lO 

4  37  13-08 

3.3004 

26 

55    6.8 

3.064 

10 

6  24     7.27 

a. 2301 

26  50  25.6 

3-30 

II 

4  39  25.17 

3.3034 

26 

58    6.8 

3.936 

II 

6  26  21.05 

a. 2293 

26  47     35 

3-a 

12 

4  41  37-37 

3.3043 

27 

0  591 

3.808 

12 

6  28  34.78 

3.3383 

26  43  33-5 

3-s6 

13 

4  43  49-69 

3.3063 

27 

3  43-7 

3.679 

13 

6  30  48.45 

3.3373 

26  39  55-5 

3.«9 

14 

4  46    2.12 

3.3081 

27 

6  20.6 

2.550 

14 

6  33    2.05 

3.3a6a 

26  36     9.6 

3-83 

IS 

4  48  14.66 

3. 3099 

27 

8  49-7 

3.43X 

15 

6  35  15-59 

a. 3351 

26  32  15.7 

3^ 

i6 

4  50  27.31 

3.31X7 

27 

II  II. I 

3.39X 

16 

6  37  29.06 

3.3338 

26  28  13.9 

4^ 

17 

4  52  40.06 

3.3x33 

27 

13  24.6 

3.x6x 

17 

6  39  42.45 

8.2226 

26  24    4.2 

4-« 

18 

4  54  52.91 

3.3x50 

27 

15  30.4 

3.O3X 

18 

6  41  55-77 

a. 3313 

26  19  46.6 

4-35 

19 

4  57     5-86 

3.3X66 

27 

17  28.3 

1.899 

19 

6  44    9.01 

8.3300 

26  15  21.2 

4-4S 

20 

4  59  18.90 

3.3X8X 

27 

19  18.3 

X.768 

20 

6  46  22.17 

a.3i86 

26  10  47.9 

4fa 

21 

5     I  32.03 

3.3X96 

27 

ai     0.5 

X.638 

21 

6  48  35.24 

a. 3173 

26    6    6.8 

4-7J 

22 

5    3  45-25 

3.33X0 

27 

22  34.9 

1.507 

22 

6  50  48.23 

3.3x57 

26    I  17.8 

4.M 

23 

5     5  58-55 
TH 

3.3333 

URSDi 

N.  27 
\Y  2. 

24     1-3 

X.374 

23 

6  53     I. 12 
SA' 

3.8x41 

ruRD^ 

N.  25  56  ai.o 
^Y4. 

5-« 

0 

5    8  11-93 

3.3336 

N.  27 

25  19.8 

1.243 

0 

6  55  1392 

3.3X35 

N.  25  51  16.5 

s.u 

I 

5  10  25.38 

3.3348 

27 

26  30.4 

x.xxx 

I 

6  57  26.62 

a. 3x08 

25  46    4.2 

5.ii 

2 

5  12  38.91 

a.336x 

27 

27  331 

0.978 

2 

6  59  39-22 

3.3093 

25  40  44.2 

s-x 

3 

5  14  52.51 

3.3273 

27 

28  27.8 

0.846 

3 

7     I  51-72 

a.  2074 

25  35  16.4 

5-5 

4 

5  17    6.17 

a. 3383 

27 

29  14.6 

0.713 

4 

7    4    4." 

a.ao57 

25  29  40.9 

sM 

5 

5  19  19-90 

3.3393 

27 

29  53-4 

0.580 

5 

7    6  16.40 

9.3038 

25  23  57-8 

S-7I 

6 

5  21  33.68 

a.330X 

27 

30  24.2 

0.447 

6 

7    8  28.57 

a.aoip 

25  18    7.0 

S-9 

7 

5  ^3  47-51 

8.3309 

27 

30  47-1 

0.314 

7 

'  7  10  40.63 

a.aooo 

25  12     8.6 

6-0. 

8 

5  26    1.39 

3.3317 

27 

3*     1-9 

o.xSo 

8 

7  12  52.57 

3.1981 

25    6    2.7 

6.t( 

9 

5  28  15.32 

3.3335 

27 

31     8.7 

+0.047 

9 

7  15    4.40 

a. 1963 

24  59  49- I 

6.a 

JO 

5  30  29.29 

3.3333 

27 

31     7-5 

-0.087 

10 

7  17  16.11 

a.X94Z 

24  53  28.0 

6.4 

II 

5  32  43.30 

3.3338 

27 

30  58.3 

0.23X 

II 

7  19  27.69 

a.x930 

24  46  59.4 

6-5 

12 

5  34  57-35 

3.3344 

27 

30  41.0 

0.355 

12 

7  21  3915 

a. 1900 

24  40  23.3 

6.6 

13 

5  37  11-43 

a. 3348 

27 

30  15.7 

0.488 

13 

7  23  50.49 

a. 1878 

24  33  39-7 

6.7) 

14 

5  39  2553 

3.3358 

27 

29  42.4 

0.623 

14 

7  26    1.69 

8.1856 

24  26  48.7 

6.9 

IS 

5  41  39-65 

a.  2355 

27 

29      I.O 

0.757 

15 

7  28  12.76 

a.  1834 

24  19  50.3 

7-0 

16 

5  43  53-79 

3.3358 

27 

28  11.6 

O.89X 

16 

7  30  23.70 

a.zSia 

24  12  44.6 

7-1 

17 

5  46    7-95 

a.336x 

27 

27  14.1 

X.O35 

17 

7  32  34- 50 

8.1789 

24    5  31-5 

7-a 

18 

5  48  22.12 

3.3363 

27 

26    8.6 

X.X59 

18 

7  34  45-17 

a. 1767 

23  58  II.O 

7'* 

19 

5  50  36.30 

a. 3363 

27 

24  55-0 

1.394 

19 

7  36  55-70 

«.X743 

23  50  43-3 

7-5 

20 

5  52  50.48 

3.3363 

27 

23  33-3 

1.438 

20 

7  39    6.09 

3.1730 

23  43    8.4 

7.6 

21 

5  55    4.66 

3.3363 

27 

22    3.6 

X.563 

21 

7  41  16.34 

3.1697 

23  35  26.2 

7.r 

aa 

5  57  18.84 

3.3363 

27 

20  25.8 

1.697 

22 

7  43  26.45 

3.1673 

23  27  36.8 

7.8 

23 

5  59  3301 

3.3361 

27 

18  40.0 

X.831 

23 

7  45  36.41 

8.1648 

23  19  40.3 

8.0 

24 

6    I  4717 

3.3358 

N.  27 

16  46.1 

1.965 

24 

7  47  46.23 

3.1634 

N.  23  II  36.7 

8.x 

YI- 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar.  Right  Ascension. 


Diff. 

for 

I  Min. 


Dedination. 


DtflF. 

for 

zMin. 


SUNDAY  5. 


h 

7 

7 

7 

7 

7 

7 
8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 


2 
4 
7 
9 


m       s 

47  46.23 

49  55-90 

52  5-43 

54  14.81 

56  24-03 

58  SS"^^ 
o  42.04 

50.82 

59-44 
7.91 

16.23 

II  24.40 

13  32 -41 
15  40.27 

17  47-97 
19  55-52 
22  2 .92 
24  10.16 
26  17.25 
28  24.18 
30  30.96 

32  37-59 
34  4406 
36  50.38 


rt 


.x6a4  'N.  23 
.x6oo  I  23 
.1576 
.15SO 

.Z50Z 

.1476 

.1450 

.1424* 

•>399 

•X374 

.134S 

.13»S 
."97 
.Z371 
.1346 


.zaao 
/ 
.1X94 

.Z168 

.ZZ43 
.ziz8 
.109a 

.Z066 
3.104Z 


N. 


22 
22 
22 
22 
22 
22 
22 
21 
21 
21 
21 
21 
21 
20 
20 
20 
20 
20 
20 

9 
9 
9 


MONDAY  6 


N. 


»  3»  56.5s 

9.iez6 

8  41    2-57 

S.0991 

843    8.44 

>.0966 

8  45  14.16 

a.o94X 

8  47  19-73 

9.09Z6 

8  49  25-15 

3.0893 

8  51  30.43 

a. 0867 

8  S3  3556 

a.o«43 

8  55  40.55 

a.oSao 

8  57  45.40 

a. 0796 

8  59  50.10 

a. 077a 

9    I  54.66 

9.074« 

9    3  59-08 

3.0736 

9    6    3.37 

3.0703 

9    8    7.52 

a. 0680 

9  10  11.53 

a. 0658 

9  12  15.41 

a. 0637 

9  M  19-17 

a.o6z5 

9  16  22.79 

a.oS93 

9  18  26.29 

a.os7a 

9  20  29.66 

a.o55z 

9  22  32.90 

a.os3i 

9  24  36.03 

9.05Z9 

9  26  39.04 

3.0493 

9  28  41.93 

a. 047a 

N. 


II  36.7 
3  26.0 

55  8-2 
46  43-5 
38  11.8 

29  331 
20  47.6 

"  55-2 

2  56.0 

53  50.0 

44  37-3 
35  17-9 

25  51-8 
16  19. 1 

6  39-9 

56  54-1 
1.8 

3-1 

26  58.0 

16  46.6 

6  28.8 

56  4.8 

45  34.6 
34  58.2 


47 
37 


9  24  15-7 
9  13  27.1 
9  2  32.5 

8  51  31-9 
8  40  95.4 
8  29  13.0 

8  17  54-7 
8  6  30.7 


55  0.9 
43  25.5 
31  44-4 


7  19  57.8 
7  8  5.6 

6  56  7.9 
6  44  4.8 
6  31  56.4 
6  19  42.6 
6  7  23.6 

5  54  59-4 
5  42  30.0 

5  29  55-5 
5  17  16.0 

5  4  31-5 
4  51  42.0 
4  38  47-7 


8.ZX9 
8.337 
8.354 
8.470 
8.587 
8.70a 
8.816 
8.930 

9.043 
9.XS6 
9.268 

9-379 
9.490 

9.599 
9.708 
9.817 

9.925 
10.033 
ZO.Z38 
ZO.343 
ZO.348 
zo.45a 
X0.5S5 
Z0.657 


10. 759 
ZO.860 
ZO.960 
ZZ.059 
IZ.Z58 
zz.a56 
ZZ.353 
ZZ.448 
XZ-543 
XZ.637 

ZZ.73X 
ZZ.833 
ZZ.9Z6 

Z3.0O7 

Z3.096 
Z3.I85 

Z3.373 

Z3.360 

Z3.447 
Z9.S33 
Z3.6x7 
za. 700 
za.783 
Z3.865 
X«.94S 


Hour. 


Right  Ascension. 


Diff. 

for 

x  Min. 


Declination. 


Diff. 
for 

z  Min. 


o 

I 
2 

3 
4 

5 
6 

7 
8 

9 
10 

II 

12 

13 
14 

15 
16 

17 
18 

19 
20 

21 

22 

23 


o 
I 
2 

3 
4 

5 
6 

7 
8 

9 
10 

II 

12 

13 
14 

15 
16 

17 
18 

19 
20 

21 

22 

23 
24 


h 
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9 
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9 

9 
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9 

9 

9 

9 
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9 
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9 

9 
10 


zn 

28 

30 
32 
34 
36 
38 
40 
42 
45 
47 
49 
51 
53 
55 
57 

59 
I 


TUESDAY  7. 

s       I    s 
41.93     2.0472   N.  14 

44.71        3.04S3  14 

47-37  I  »o435         14 


10  3 
10  5 
10  7 
10  9 
10  II 
10  13 
10  15 


10  17 
10  19 
10  21 
10  23 
10  25 
10  27 
10  29 
10  31 
10  33 
10  35 
10  37 
10  39 
10  41 
10  43 
10  45 
10  47 
10  49 
10  51 
10  53 
10  55 
10  57 

10  59 

11  I 

"  3 
"    5 


49-93 

52.37 

54.71 

56.95 

59.09 

1. 13 
308 

4.93 
6.70 

8.38 

9.98 

11.49 

12.93 
14.29 

15.58 
16.80 
17.96 
19.06 
20.10 
21.08 
22.00 


3.04x7 
3.0398 
3 .0382 
3.0365 
a. 0348 

3.0333 
3.0317 
a  .030a 
3.0388 

3.0973 
a. 03 59 
a .0346 
a.0933 
a.oaax 
a.oao9 
3.0x98 
3.0x88 
3.0x78 
3.0Z68 
3.0x58 
3.0x50 


tt 


N. 


3 
3 
3 
3 

3 

2 

2 
2 
2 
I 
I 
I 
I 
I 
o 
o 
o 
o 

9 
9 
9 


38 

25 

12 

59 
46 

33 

19 
6 

52 

39 

25 
II 

57 
44 

30 
16 

2 

47 

33 

19 

5 

50 
36 
21 


47.7 
48.6 

44.7 
36.1 
22.8 

50 
42.7 

15-9 
44.6 

9-0 
29.1 

45 -o 

56.7 

4.3 

7-9 

7-5 

3-2 

55-0 

43  o 

27-3 

7-9 

44-9 
18.4 

48.4 


WEDNESDAY  8. 


22.88 

3.0x43 

23-71 

3.0X3S 

24.50 

a.oxa8 

25-25 

3.0Z33 

2597 

3.0ZX7 

26.65 

3.0ZZZ 

27-30 

3  .OZ07 

27-93 

3.0x03 

28.54 

3.ezoo 

29-13 

3.0097 

29.70 

a. 0095 

30.27 

3.0094 

30.83 

3.0093 

31-39 

a  .0093 

31-95 

3.0093 

32-51 

3.0094 

33.08 

2.0097 

33-67 

3.0099 

34-27 

3.0Z03 

34.89 

a.ozo6 

35.54 

a.ozzz 

36.22 

a.ozz6 

36.93 

a.ozsz 

37.67 

3.oza8 

38.46 

a .0x36 

N. 


9    7  150 

8  52  38.3 

8  37  58.3 
8  23  15. I 

8    8  28.8 

7  53  39-4 
7  38  47.0 
7  23  51-6 
7    8  53.3 

6  53  52.3 
6  38  48.6 

6  23  42.1 

833-1 
53  21.6 
38    7.6 


6 

5 
5 

5 
5 

4 
4 
4 
4 


22  51.3 


N. 


7  32.7 
52  11.8 

36  48.8 

21  23.7 

5  56.5 
3  50  274 
3  34  56.5 
3  19  23.8 
3    3  49-4 


It 
12.945 

Z3 .095 
Z3.X04 
Z3.X89 

13.259 
X3.334 
13.409 
X3.484 
X3.557 
13.629 
13-700 
13-770 

13  839 
13-907 
13-973 
14-039 

14  104 
Z4-168 

14.231 
14-293 
14-353 
14-413 
14.471 
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6.340 

8 

20 

56  42.24 

2.2448 

17  46  52.6 

"•475 

9 

19    4    3.14 

a. 542a 

25  26  18.2 

6.503 

9 

20 

58  56.74 

2.2385 

17  34  21.4 

X1.561 

lO 

19    6  35.51 

a. 5368 

25  19  43-2 

6.663 

10 

21 

I  10.86 

2.2323 

17  21  44.9 

X2.65J 

II 

19    9    7-55 

a  5313 

25  12  58.6 

6.823 

II 

21 

3  24.61 

2.226Z 

17    9    3-2 

12.738 

12 

19  II  39.26 

2.5257 

25     6    4.4 

6.982 

12 

21 

5  37-99 

2.2X99 

16  56  16.4 

X2.82I 

13 

19  14  10.63 

2.5200 

24  59    0.7 

7.140 

13 

21 

7  51.00 

2.2x38 

16  43  24.7 

".903 

14 

19  16  41.66 

2.5143 

24  51  47.6 

7.395 

14 

21 

10    3.65 

3.2077 

16  30  28.0 

12.985 

15 

19  19  12.35 

2.5085 

24  44  25.3 

7.449 

IS 

21 

12  15.93 

2.20x7 

16  17  26.5 

X3.064 

16 

19  21  42.68 

2.5026 

24  36  53-7 

7.603 

16 

21 

14  27.85 

3.1957 

16    4  20.3 

13. 141 

17 

19  24  12.66 

2.4967 

24  29  12.9 

7.756 

17 

21 

16  39.42 

a.1898 

IS  51    9-5 

X3.21I 

18 

19  26  42.28 

2.4906 

24  21  23.0 

7.906 

18 

21 

18  50.63 

3.X839 

15  37  54.2 

13. w 

19 

19  29  11.53 

2.4845 

24  13  24.2 

8.054 

19 

21 

21     1.49 

9.X78X 

15  24  34.4 

X3.3« 

20 

19  31  40.42 

2.4785 

24    5  16.5 

8.202 

20 

21 

23  12.00 

a.X733 

15  II  IO-3 

13.437 

1 

•  21 

19  34    8.95 

a. 4733 

23  57    0.0 

8.348 

.21 

21 

25  22.17 

a.x666 

14  57  42.0 

.    13 .507 

22 

19  36  37-IO 

a. 4660 

23  48  34.8 

8.493 

'  22 

21 

27  31-99 

a.x6o9 

14  44    9-5 

13.57* 

«3 

19  39    4.87 
SAT 

a. 4598 

rtjRD^ 

S.  23  40    0.9 
lY  18. 

8.637 

23 

21 

29  41.48 

3.1553 

DNDAl 

s.  14  30  329 
r  20. 

13.^ 

0 

19  41  32.27 

».453S 

S.  23  31  18.4 

8.778 

0 

21 

31 50.63 

3.X498 

S.  14  16  53.4 

I3.7«* 

I 

19  43  59-29 

a. 447a 

23  22  27.5 

8.9x8 

I 

21 

33  59-45 

3.X443 

14  3  8.0 

13-77* 

a 

19  46  25.93 

a. 4408 

23  13  28.3 

9.056 

2 

21 

36    7-94 

a.X388 

13  49  19-8 

13.834 

3 

19  48  52.18 

3.4343 

23    4  20.8 

9.193 

3 

21 

38  16. II 

3.1334 

13  35  27-9 

X3.«»$ 

4 

19  51  18.04 

a.4a78 

22  55     S-i 

9.329 

4 

21 

40  23.95 

a. I 281 

13  21  32.4 

13  954 

5 

19  53  43-52, 

a. 42x3 

22  45  41.3 

9.463 

5 

21 

42  31-48 

2.1228 

13   7  33.4 

X4.013 

6 

19  56    8.60 

2.414S 

22  36    9.5 

9.595 

6 

21 

44  38.69 

2.XX76 

12  S3  310 

14.068 

7 

19  58  33-29 

2.4083 

22  26  29.9 

9.736 

7 

21 

46  45-59 

a.xX25 

12  39  25.3 

I4.i«3 

8 

20    0  57.59 

2.4018 

22  16  42.4 

9.856 

8 

21 

48  52.19 

3.X074 

12  25  16.3 

14.177 

9 

20    3  21.50 

a.39Sa 

22    6  47.2 

9.983 

9 

21 

50  58.48 

9.X023 

12  II     4.1 

14.328 

10 

20    5  45.01 

2.3885 

21  56  44.4 

Z0.X09 

10 

21 

53    4.47 

a. 0974 

II  56  48.9 

X4.378 

II 

20    8    8.12 

3.38x9 

21  46  34.1 

10. 833 

II 

21 

55  10.17 

2.0926 

II  42  30.7 

14.3>7 

12 

20  10  30.84 

a -3753 

21  36  16.4 

XO.356 

12 

21 

57  15-58 

a. 0878 

II  28    9.6 

14-375 

13 

20  12  53.16 

a. 3687 

21  25  51.4 

xo.477 

13 

21 

59  20.70 

a. 0830 

II  13  45-7 

14431 

14 

20  15  15.08 

a.36az 

21  15  19.1 

10.597 

14 

22 

I  25.54 

a .0783 

10  59  19. 1 

X4.46S 

IS 

20  17  36.61 

a -3555 

21    4  39-7 

10.7x5 

IS 

22 

3  30.10 

3.0737 

10  44  49-9 

14.508 

16 

20  19  57.74 

a. 3488 

20  53  53-3 

10.832 

16 

22 

5  34.38 

2.069X 

10  30  18.2 

14.549 

17 

20  22  18.47 

a  .34aa 

20  42  59.9 

XO.947 

17 

22 

7  38.39 

2.0647 

10  15  44.0 

14-590 

18 

20  24  38.80 

a. 3356 

20  31  59-7 

XX. 060 

18 

22 

9  42.14 

2.0602 

10     I     7.4 

14.619 

19 

20  26  58.74 

3.3390 

20  20  52.7 

ZX.X72 

19 

22 

II  45.62 

a. 0558 

9  46  28.5 

14.667 

20 

20  29  18.28 

a.3aa3 

20    9  39.1 

XX.28X 

20 

22 

13  48.84 

9.05x6 

9  31  47-4 

14.703 

21 

20  31  37.43 

a.3157 

19  58  19.0 

IX. 389 

21 

22 

15  51-81 

3.0474 

9  17    4.1 

14.738 

22 

20  33  56.17 

a. 309a 

19  46  52.4 

11.497 

22 

22 

17  54.  S3 

3.0433 

9    2  18.8 

X4.771 

23 

20  36  14.53 

8.3027 

19  35  19-4 

XX. 603 

23 

22 

19  57-00 

a. 0392 

8  47  31-6 

X4.803 

34 

20  38  32.49 

2.296X 

S.  19  23  40.1 

XX. 706 

24 

22 

21  59.23 

3.0353 

S.     8  32  42.5 

14.833 

X. 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Sour. 


Right 


Diff. 

for 

iMin. 


Decimation. 


TUESDAY  21. 


h    m 

0 

32    21 

I 

22    24 

2 

22    26 

3 

22    28 

4 

22   30 

5 

22   32 

6 

22  34 

7 

22   36 

8 

22   38 

9 

22    40 

10 

22   42 

11 

22   44 

12 

22   46 

13 

22    48 

^4 

22    50 

15 

22    52 

16 

22    54 

17 

22    56 

18 

22    58 

19 

23      0 

20 

23       I 

21 

23    3 

22 

23    5 

n 

23    7 

8 

8 

59.23 

fl.ojsa 

1.22 

a. 03 13 

2.98 

a.o»74 

4.51 

a .0236 

5.81 

a -0x99 

6.90 

a .0x63 

7-77 

a.oxaS 

8.43 

a. 0093 

8.88 

a. 0058 

913 

a. 00*4 

9.17 

X.999X 

9.02 

X.9960 

8.69 

X.99a9 

8.17 

X.9«9« 

7.46 

X.986S 

6.58 

X.9S39 

553 

X.98XX 

4.31 

x.97«3 

2.92 

X  .9736 

1.38 

X.9730 

59.68 

X.9704 

57.83 

X.9679 

55.83 

1.965s 

53-69 

x.963a 

// 


s. 


WEDNESDAY  22. 


o 

I 

2 

3 

4 

S 
6 

7 
8 

9 
10 

II 

12 

13 
14 

IS 
16 

17 
18 

19 
20 

21 

22 

«3 
24 


^3 
23 
23 
«3 
23 
23 
«3 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 


9  51.41 
zi  49.00 
13  46.46 

IS  4380 

17  41.01 
19  38.11 
21  35.10 

23  31.97 
25  28.74 

27  25.42 

29  22.00 

18.48 

14.88 

11.20 

7-44 
3.61 
40  59.71 
42  55.74 

44  51.71 
46  47.62 

48  43.47 
50  39.28 

52  35.04 
54  30.76 
56  26.44 


31 
33 
35 
37 
39 


S. 


8  32 

8  17 

2 

48 

33 
18 

3 
48 

33 
18 

3 
48 

3^ 

17 

2 

47 
32 

17 

2 

46 

31 
16 

I 

46 


8 

7 

7 

7 

7 
6 

6 

6 

6 

5 
5 
5 
5 
4 
4 
4 
4 
3 
3 
3 

3 

2 


.9609 
.95S8 
.9567 
.9546 

.95«« 
.9507 
•9488 
.9470 

.9454 
.9438 
.949a 
.9407 
•9393 
.9380 

.93M 
.9356 
•9344 
.9333 
.93^3 

.93  U 

.9305 
.9397 
.9390 
.9a83 
.9«77 


S. 


S. 
N. 


2 
2 
2 
I 
I 
I 
Z 
O 
O 

o 
o 
o 
o 


N. 


31 

IS 
o 

45 

30 

15 
o 

44 

29 

14 

o 

15 
30 

0  45 

1  o 

IS 

30 

45 
o 

IS 
30 

45 

o 

15 
30 


I 

X 

I 

2 
2 
2 
2 

3 
3 
3 


42.5 
51.6 

59-0 

4.7 
8.9 

11.7 
130 

130 

11.8 

9.4 

6.0 

1-5 
56.1 

49.9 
42.9 

35-2 

26.9 

18.1 

8.8 

59-1 
49.1 

38.8 

28.3 

17.7 


71 
56.6 

46.1 

35-8 

25.8 

x6.i 

6.8 

57.9 
49.6 

41.9 
25.2 

31.6 

37.1 
41.8 

455 
48.2 

49-9 
50.5 
49.8 

47.9 
44.6 
40.0 

34.0 
26.4 
17.2 


Diff. 

for 

xMin. 


Hour. 


tt 


X4.833 
14 -863 

14-891 
X4-9X8 
X4-94a 
X4.966 

14-989 
X5.0X0 
xs  .030 
X5-048 
X5.066 
XS.083 
X5097 
X5.XX0 
xs.iaa 
15-133 
XS.X43 
15.151 

15-158 
X5.X64 

X5.169 

X5.173 
15x76 

15.177 


X5.X76 
15x75 
X5.X73 
X5.X69 
X5.X64 
X5.X58 
X5X5a 

X5.X43 
15x33 
X5.xa3 
X5.xxa 

X5.099 

XS085 
X5.070 
X5.053 
15.037 
15.019 
14 .999 
14.978 
14. 957 
14-934 
X4.9xa 
14.887 
14.860 
14.833 


Right  Ascension. 


Diff. 

for 
x  Min. 


I>ec]iiiation. 


O 

I 
2 

3 
4 

5 
6 

7 
8 

9 
10 

II 

12 

13 
14 

IS 
16 

17 
18 

19 
20 

21 

22 

23 


o 
I 
2 

3 

4 

5 
6 

7 
8 

9 
10 

iz 

12 

13 
14 

15 
16 

17 
18 

19 

ao 

2Z 

22 

23 
^4 


THURSDAY  23. 


o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 


h  m 
23  56 
23  58 
o 

2 

4 
6 

7 

9 
II 

13 

15 

17 

19 
21 

23 

25 

27 
o  29 

o  31 

o  33 
o  34 
o  36 

038 
o  40 


o  42 

o  44 
o  46 
o  48 

50 
52 
54 
56 

58 

o 


26.44 
22.09 
17.71 

1330 
8.87 

4.42 

5996 

55-49 
51.01 

46.53 
42.05 

37.57 
33  10 
28.64 
24.20 
19.78 

15.39 
11.02 

6.68 

2.37 
58.10 

53.87 
49.69 
45.55 


• 

X.9377 
1. 937* 

x.9a67 
X  .9a63 
x.9a6o 
x.9a58 
X .9*56 
x-9a54 
X  -9253 
X -9aS3 
1-9253 
I -9254 
X .9356 
X -9258 
X  .9363 
x.9a66 
X  .9270 
X -9274 
x-9a79 
X .9885 
X .939a 
x.9a99 
1.9307 
X.93XS 


// 


N. 


N. 


3 

3 

3 

4 

4 

4 

4 

5 

5 

5 

5 
6 

6 

6 

6 

7 

7 

7 

7 
8 

8 

8 

8 

9 


30  172 
45    6.4 

59  53-9 
14  39-6 
29  23.5 
44  5-5 
58  455 
13  23.5 
59-5 
33-4 
5-0 
34.4 

i-S 
40  26.2 

54  48.5 
9    8.3 

25.5 
40.1 

52.1 

1-3 
7.8 

11.4 

12.2 

lO.O 


27 
42 

57 
II 

26 


23 

37 

51 
6 

20 

34 
48 

2 


FRIDAY  24. 


o 
o 
o 
o 
o 


2 

4 

5 

7 

9 
II 

13 
15 
17 
19 

3Z 

^3 

25 
27 

29 


41.47 

x.93»4 

37-44 

X  .9333 

33-47 

X.9343 

29.56 

I -9353 

25.71 

X.9364 

21.93 

X  .9376 

18.22 

X.93M 

14.58 

X.9400 

11.02 

X  .94x3 

7-54 

1.9427 

4.14 

X.944X 

0.83 

1.9456 

57.61 

X.9471 

54.48 

X.9486 

51-44 

x.95oa 

48.50 

X.9518 

45.66 

X  .9536 

42.93 

X  9553 

40.30 

X.957X 

37.78 

x.95«9 

35-37 

X.9608 

33.07 

1.9637 

30.89 

1.9647 

28.83 

1.9667 

26.89 

1.9688 

N. 


N. 


9  16    4.8 

9  29  56.5 
9  43  45.1 
9  57  30-6 
o  II  12.8 
o  24  51.8 
o  38  27.4 

0  51  59-6 

1  5  28.3 
I  18  53.6 
I  32  15-3 
I  45  33-4 

1  58  47-9 

2  II  58.6 
2  25  5.6 
2  38    8.7 

2  51     8.0 

3  4  3.4 
3  16  54.8 
3  29  42.2 
3  42  25.5 

3  55    4.6 

4  7  39.6 
4  20  10.3 
4  32  36.8 


Diff. 

for 

X  Min. 


14-833 
14.806 
14.777 
14-747 
14.716 
X4-683 
14-650 
14-617 
14.583 
14-546 
14-508 

14  471 
14.432 
14.392 

14-351 
14.308 
14-265 
14.333 

14x77 
14-X3X 
14-084 
14037 
13.988 

13-938 


13-887 
13.836 
X3.784 
X3.73I 
X3.677 
X3.633 

13.565 
13.508 

13-450 
13.393 

13.332 

13-272 
X3.3XO 

X3.X48 
13-084 

X3.030 
la. 956 
X3.890 
13.833 
X3.756 
X3.687 
X3.6x8 
la. 548 
ia.477 
12 .405 
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XI 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

Diff. 

Diff. 

Hour.  Right  Ascension. 

for 

Declination. 

for 

Hour. 

Right  Ascension. 

for 

Declination. 

for 

z  Min. 

xMin. 

• 

xMin. 

I  Min. 

SATURDAY  25. 

MONDAY  27. 

h    m 

s 

s 

0      /       //I 

ft 

h    m       s 

s 

•      f       ff 

ff 

O 

I   29 

26.89 

z.96^ 

N.  14  32  36.8 

X2.405 

0 

3     6  52.37 

3.0976 

N.  22   50  14. 1 

'  8-043 

I 

I  31 

25.08 

1.9708 

14  44  58.9 

X2.333 

I 

3     8  58.31 

2.X005 

22   58  13.4 

7-935 

2 

I  33 

2339 

1.9729 

14  57  16.7 

X2.259 

2 

3  "     4.43 

2.X034 

23     6     6.3 

7-837 

3 

I  35 

21.83 

X.9751 

15    9  30.0 

X2.X84 

3 

3  13  10.72 

2.X063 

23  13  52.6 

7.717 

4 

I  37 

20.40 

1.9773 

15  21  38.8 

X2.X09 

4 

3  15  17.19 

3.X093 

23  21  32.3 

7.607 

5 

I  39 

19.10 

« .9795 

15  33  43-1 

X2.033 

5 

3  17  23.83 

2.XX2X 

23  29     5-4 

7-496 

6 

I  41 

1794 

X.9818 

15  45  42.8 

IX. 957 

6 

3  19  30.64 

a. 1x49 

23  36  31.8 

7.384 

7 

I  43 

16.92 

1.984a 

15  57  37.9 

XI. 879 

7 

3  21  37.62 

a.xx78 

23  43  Si-5 

7.37* 

8 

I  45 

16.04 

1.9865 

16    9  28.3 

XX. 801 

8 

3  23  44.77 

a.xao6 

23  51     4.5 

7.X60 

9 

I  47 

1530 

Z.9888 

16  21  14.0 

XX. 722 

9 

3  25  52.09 

2.xa34 

23  58  10.7 

7-0»47 

10 

I  49 

14.70 

1. 9912 

16  32  54.9 

XX.64X 

10 

3  27  59.58 

3.za6a 

24    5  10. 1 

6.933 

II 

I  51 

14.25 

1-9937 

16  44  30.9 

XX. 560 

II 

3  30    7-23 

2.1289 

24  12     2.7 

6.8X9 

12 

I  53 

1394 

X.9961 

16  56    2.1 

XX. 479 

12 

3  32  1505 

3.1317 

24  18  48.4 

6.J04 

13 

I  55 

13.78 

1.9987 

17     7  28.4 

XX. 397 

13 

3  34  23.03 

a.X344 

24  25  27.2 

6-jS» 

14 

I  57 

13.78 

2. OCX a 

17  18  49-7 

11.3x3 

14 

3  36  31.18 

2.1373 

24  31  59-1 

6-473 

15 

I  59 

13.93 

2.0037 

17  30    6.0 

XI. 229 

15 

3  38  39.49 

3.X398 

24  38  24.0 

6.357 

i6 

2     I 

14.23 

2.0063 

17  41  17.2 

XX. 144 

16 

3  40  47.96 

a. 1424 

24  44  41.9 

6.340 

I? 

2     3 

14.69 

2.0090 

17  52  23.3 

XX. 059 

17 

3  42  56.58 

a. 1450 

24  50  52.8 

6. 132 

i8 

2     5 

15.31 

2.0116 

18    3  24.3 

10.973 

18 

3  45     5-36 

».X477 

24  56  56.6 

6dOC4 

19 

2     7 

16.08 

a. 0x42 

18  14  20.1 

XO.886 

19 

3  47  14.30 

3.1503 

25     2  53.3 

5.S86 

20 

2     9 

17.01 

2.0x69 

18  25  10.6 

XO.798 

20 

3  49  23.39 

3.X538 

25    8  42.9 

5-767 

21 

2  II 

18.11 

2.0x97 

18  35  55.8 

XO.709 

21 

3  51  32.63 

3.1553 

25  14  25.3 

5.64S 

22 

2  13 

1937 

2 .0224 

18  46  35-7 

XO.620 

22 

3  53  42.02 

a.xS77 

25  20    0.6 

5.sa8 

23 

2  15 

20.80 
SI 

2.0252 

JNDA\ 

N.  18  57  10.2 
^  26. 

XO.530 

23 

3  55  51-55 
TU 

3.i6ox 

ESDAl 

N.  25  25  28.7 
1^28. 

5-407 

0 

2  17 

22.39 

2.0279 

N.  19    7  39.3 

10. 439 

0 

3  58    1-23 

3.x6a5 

N.  25  30  49-5 

5.386 

I 

2  19 

24.15 

a. 030 7 

19  18    2.9 

XO.347 

I 

4    0  11.05 

3.1649 

25  3^    3-0 

5.16s 

2 

2  21 

26.07 

a. 033s 

19  28  21.0 

10.255 

2 

4    2  21.02 

3.X673 

25  41    9-3 

5.044 

3 

2  23 

28.17 

a. 0364 

19  38  33-5 

XO.X62 

3 

4    4  31-12 

a. 1695 

25  46    8.3 

4.922 

4 

2  25  30.44 

2.0392 

19  48  40.4 

XO.068 

4 

4    6  41.36 

3.17x7 

25  50  59-9 

4.798 

5 

2  27 

32.87 

3.0420 

19  58  41.6 

9-973 

5 

4    8  51.73 

a. 1739 

25  55  44.1 

4.675 

6 

2  29 

35.48 

2.0449 

20    8  37.1 

9.878 

6 

4  "     2.23 

3.X761 

26    0  20.9 

4.55* 

7 

2  31 

38.26 

a  .047S 

20  18  26.9 

9.78a 

7 

4  13  12.86 

3.1783 

26    4  50.3 

4.428 

8 

2  33  41.21 

2.0507 

20  28  10.9 

9.685 

8 

4  15  23.62 

3.X803 

26    9  12.3 

4.303 

9 

2  35  44-34 

a. 0536 

20  37  49.1 

9.587 

9 

4  17  34.50 

3.1833 

26  13  26.7 

4-»78 

10 

2  37  4764 

a. 0565 

20  47  21.4 

9.489 

10 

4  19  45.50 

3.X843 

26  17  33-7 

4.054 

II 

2  39 

51.12 

a. 0594 

20  56  47.8 

9.39Z 

II 

4  21  56.62 

3.1863 

26  21  33.2 

3-9»8 

12 

2  41 

54.77 

2.0623 

21     6    8.3 

9. 291 

12 

4  24     7.86 

3.1883 

26  25  25.1 

3.803 

13 

2  43 

58.60 

2.0653 

21  15  22.7 

9x90 

13 

4  26  19.21 

3.X90Z 

26  29    9.5 

3.677 

14 

2  46 

2.61 

a. 0683 

21  24  31. 1 

9.089 

14 

4  28  30.67 

3.19x8 

26  32  46.3 

3.550 

15 

2  48 

6.79 

2.07x2 

21  33  33-4 

8.987 

15 

4  30  42.23 

3.1936 

26  36  15.5 

3.4a3 

16 

2  50 

II. 15 

2.o74« 

21  42  29.6 

8.885 

16 

4  32  53.90 

a. 1953 

26  39  37.1 

3.396 

17 

2  52 

15.68 

2.0770 

21  51  19.6 

8.782 

17 

4  35     567 

3.X970 

26  42  51.0 

3168 

18 

2  54 

20.39 

2.0800 

22     0    3.5 

8.679 

18 

4  37  17.54 

3.1986 

26  45  57-3 

3.041 

19 

2  56 

25.28 

2.0830 

22     8  41. 1 

8.574 

19 

4  39  29.50 

3.aoo3 

26  48  55-9 

a.9«3 

20 

2  58 

30-35 

a. 0859 

22  17  12.4 

8.469 

20 

4  41  41.56 

3.aox7 

26  51  46.8 

3-784 

21 

I     3    0 

35-59 

2.0888 

22  25  37.4 

8.364 

21 

4  43  53-70 

3.3030 

26  54  30.0 

2.6s6 

22 

t     3     2 

41.01 

2.0918 

22  33  56.1 

8.258 

22 

4  46    592 

3.3044 

26  57     5-5 

3.5*7 

23 

3     4 

46.60 

a. 0947 

22  42     8.3 

8.X50 

23 

4  48  18.23 

3.3058 

26  59  33-2 

a. 398 

24 

3     6 

52.37 

3.0976 

N.  22  50  14.1 

8.043 

24 

4  50  30.62 

3.3071 

N.  27     I  53.2 

3.368 

XII. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

Diff. 

Diflf. 

Hour. 

Right  Ascension. 

for 
zMin. 

Declination. 

for 
X  Min. 

Hour. 

Right  Ascension. 

for 

I  Min. 

Declination. 

for 
xMin. 

WEI 

)NESD 

AY  29. 

FRIDAY,  OCTOBER  i. 

h    m       s 

s 

0      /       // 

II 

h    m       s 

g                         •in 

II 

0 

4  50  30.62 

a.aoyi 

N.  27     I  53.2 

a.a68 

0 

6  3ti  48.05 

a.X994    N.  26    19  54.5 

4.004 

I 

4  52  43.08 
4  54  55.62 

a.aoSj 
a.ao9S 

27     4     5-4 
27     6    9.9 

a.  139 
3.0x0 

2 

3 

4  57     8-22 

a.aio6 

27    8    6.6 

X.880 

4 

4  59  20.89 

a.axz? 

27    9  55-5 

X.749 

5 

5     I  3362 

a.axa6 

27  "  36.5 

x.6x8 

6 

5    3  46.40 

a.ai3S 

27  13    9-7 

X.488 

7 

5    5  59-24 

a.ai44 

27  14  35-1 

1. 3  $8 

8 

5    8  12.13 

a.aisa 

27  15  52.6 

x.aa7 

9 

5  10  25.07 

a.az6o 

27  17    2.3 

Z.096 

• 

10 

5  12  38.05 

a.ax67 

27  18    4.1 

0.964 

II 

5  14  5107 

a.ai73 

27  18  58.0 

0.833 

12 

5  17    4.12 

3.ai7& 

27  19  44.1 

0.70a 

13 

5  19  17-21 
5  21  303s 

a.aiS4 
3.ai88 

27  30  22.3 
27  20  52.6 

0.571 
0.439 

t 

14 

15 

5  23  43-47 

a.ai9a 

27  21  15.0 

0.308 

16 

5  25  56.64 

a.ai96 

27   21    29.5 

0.X76 

PHASES  OF  THE  MOON. 

17 

5  28    9.82 

a. 3x98 

27   21   36.1 

+0.044 

18 
19 

5  30  23.01 
5  32  36.22 

a.aaoo 

27    21    34.8 
27   21    25.6 

•^.087 

a  .aaoa 

0.3I9 

20 

5  34  49-44 

a.aaoj 

27    21      8.5 

0.351 

21 

5  37     2.66 

a.aaoj 

27   20  43.5 

0.483 

d     h      xn 

22 

5  39  i5-8« 

a.aaoj 

27  20  10.6 

0.6x4 

c 

last  Quarter   .     .     .    .Sept.      i    2  56.6 

33 

5  41  29.09 

z.%%^t 

N.  37  19  29.8 

0.746 

• 

New  Moon 8  22  52.7 

TH1 

[JRSDi^ 

LY30. 

3) 

First  Quarter 15  19  21.3 

0 

5  43  42.30 

a.aaoz 

N.  27  18  41. 1 

0.878 

0 

Full  Moon       22  21  35.2 

I 

5  45  55-50 
5  4^    S-68 

a. 3x98 

27  17  44.4 

z.ozo 

C 

Last  Quarter 30  21  44.3 

2 

a.ax95 

27  16  39.9 

X.X4I 

3 

5  50  21.84 

a.ax9a 

27  15  37.5 

1.973 

4 
5 

5  52  34.9* 
5  54  48-09 

a  sifIA 

27  14    7-2 
^7  12  38.9 

^     Mf\9 

1                .           «... 

» .axoo 
9.3x83 

1.405 

1.537 

6 

5  57    1-18 

«.ai79 

27  li    2.8 

1.668 

d      h 

Apogee Sept.      i    9.2 

7 

5  59  14-24 

a.ax73 

27   9  i8.d 

X.798 

c 

8 
9 

6    I  27.26 
6    3  40.24 

3.3X67 
3.3Z6o 

27    7  27.0 
27    5  27.3 

1.999 
a.o6z 

c 

i 

l*erigfee i4    3-3 

10 

6    5  53-18 

3.axs3 

27    3  19-7 

a.X9a 

t 

Apogee 29    4.8 

11 

6    8    6.07 

9  "45 

27     I    ^'Z 

3.3^3 

12 

6  10  18.9^ 
6  la  3X.71 

a.ax37 

26  58  41.0 
26  56    9.9 

9.453 
5.583 

. 

13 

14 

6  14  44.45 

9.axx8 

26  53  3'-o 

3.7x3 

15 

6  16  57.13 

9.3Z08 

26  50  44.3 

9.843 

16 

6  19    9.74 

9.ao»7 

26  47  49.8 

a. 973 

17 

6  21  22.29 

a.aoSd 

26  44  47.5 

3.103 

18 

6  23  34.77 

a  .3074 

26  41  i7-4 

3«33 

19 

6  25  47. iS 

3.ao63 

26  38  19.6 

3.36a 

20 

6  27  59.51 

3.3049 

26  34  54.0 

3-491 

21 

6  30  11.77 

a. 3037 

36  31  20.7 

3.619 

\ 

22 

6  32  23.95 

3.ao33 

26  27  39.7 

3.748 

23 

6  34  36.04 

9.3008 

26  23  50.9 

3.877 

24 

6  36  48.05 

9.Z994 

N.  26  19  54.5 

4  004 
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L 


AT  GREENWICH  APPARENT  NOON. 


Day  of 

the 
Week. 


Fri. 
Sat. 
SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Fri. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat. 
SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat. 

SUN. 

Mon. 


I 

2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 

15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 

32 


THE  SUN'S 


Apparent  Right 
Ascension. 


h  m   • 
2  26  29.58 

2  30  6.77 

2  33  44.28 

2  37  22.10 
2  41  0.28 
2  44  38.83 

2  48  17.76 
2  51  57.09 

2  55  36.83 

2  59  17.01 

3  257.63 
3    638.72 

3  10  20.28 

314  2.33 

3  17  44.90 

3  21  27.98 
325  11.62 
3  28  55.82 

3  32  40.60 
3  36  25.98 
34011.99 

3  43  58.64 

3  47  45-95 
3  51  33.95 

3  55  22.64 

3  59  12.04 

4  3    2.18 

4  653.06 
41044.71 

41437.14 
4  18  30.35 


14  22  24.37 


Difif.  for 
X  Hour. 


• 
9.044 

9.056 

9.069 

9.0S4 
9.099 
9. 1 14 

9.130 

9.147 
9.165 

9.183 
9.203 
9.232 

9.242 
9.263 
9.285 

9.307 
9.330 
9.354 

9.379 
9.404 

9.430 

9.457 
9.485 
9.514 

9.544 
9-574 
9.605 

9.636 
9.668 
9.701 

9-734 
9.768 


Apparent  Dedi- 
nation. 


Diff.for 
X  Hour. 


tt 


S.   2  51  52.0 

3  15  10.6 

3  38  27.3 

4  I  41.6 

4  24  53.2 
448    1.7 

5  "    6.7 
5  34    7.8 

5  57    4.6 

6  19  56.7 

6  42  43.7 

7  5  25.2 

7  28    0.9 

7  50  30.3 

8  12  53.0 

835    8.7 

8  57  17.0 

9  19  17.6 

9  41  lO.O 
10  2  54.0 
10  24  29.2 

10  45  55.1 

11  7  11.4 
II  28  17.8 

11  49  13.9 

12  959.3 
12  30  33.5 

12  50  56.3 

13  "  7.1 
13  31  5.7 
13  5051.6 

S.14  10  24.3 


// 


-58.31 
58.24 

58.15 

-58.04 
57-92 
57.78 

-57-63 
57.46 

57.27 

-57.06 
56.84 
56.61 

-56.36 
56.09 

55.80 

-55.50 

55.19 
54.86 

-54.51 
54.15 
53.77 

-53.38 
52.97 
52-55 

-52.11 
51.66 

51.19 

-50.70 
50.20 
49.68 
49.14 

-48.58 


Semidiam* 
eter. 


ft 


6  0.55 

6  0.82 

6  1.09 

6  1.36 

6  1.63 

6  1.90 

6  2.18 

6  2.46 

6  2.73 

6  3.01 

6  3.29 

6  3.57 

6  3.8s 

6  4.13 

6  4.41 

6  4.70 

6  4.99 

6  5.27 

6  5.54 

6  5.81 

6  6.08 

6  6.35 

6  6.62 

6  6.88 

6  7.14 

6  7.41 

6  7.67 

6  7-93 

6  8.18 

6  8.43 

6  8.67 

6  8.92 


Sidereal 

Tixneof 

Semidi- 

ameter 

Passing 

Me- 
ridian. 


8 
64.27 

64.31 
64.36 

64.41 
64.46 

64.51 

64.57 

64.63 
64.69 

64.76 

64.83 
64.90 

64.97 

65.05 
65.13 

65.21 
65.29 
65.38 

65.47 
65.56 

65.65 

65.75 
65.85 
65.9s 

66.05 
66.15 
66.26 

66.36 
66.47 
66.58 
66.69 

66.80 


Bquatioaof 
Time,  to  be 
Subtracted 

from 

Apparent 

Time. 


Diff. 

for 

X  Hear. 


m       s 

o    1.75 

021.06 
040.06 

0  58.73 

1  17.06 

I  35.02 

I  52.60 

2  9.77 
2  26.53 

2  42.86 
2  58.7^ 

3  14.18 

329.13 

3  43.59 

3  57.54 

4  10.97 
4  23.86 
436.18 

4  47.92 
459.06 

5  9.58 

5  19.45 
5  28.67 

5  37.21 

545.06 
552.18 

5  58.58 

6  4-24 

6  9.13 
6  13.25 

6  16.58 


16  19.11 


i 
0.810 

0.79^ 
0.785 

0.771 
0.756 
0.740 

0.724 
0.707 
0.689 

0.671 
0-652 
0.633 

0.613 

0.59a 
0.570 

0.548 

0.52s 

0.501 

047* 

0.45J 
0.425 

0.398 
0.370 
0.341 

0.311 
0.283 
0.251 

0.219 

0.187 

O.IS5 
0.122 


o. 
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KoTB.— The  mean  time  of  semidiameter  passing  the  meridian  may  be  found  by  subtracting  o^.iS  from  the  si' 
time. 
The  sign  —  prefixed  to  the  hourly  change  of  declination  iadicates  that  south  dcdinatioiis  are  increasiiiC' 


n. 


OCTOBER,  1915. 


Ill 


AT  GREENWICH  MEAN  NOON. 


DayoJ 

the 
Week. 


Fri. 
Sat. 
SUN, 

Men. 
Tues. 
Wed. 

Thur. 

Pri. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Fri. 

Sat. 

SUN 

Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat. 
SUN. 

Mon, 
Tues. 
Wed. 

Thur. 
Fri. 
Sat. 
SUN 

Mon. 


o  a 


I 
2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 

15 

i6 

17 
i8 

19 

20 
21 

22 

23 

24 

25 
26 

27 

28 
29 

30 
31 

32 


THE  SUN'S 


As>pttrent  Right 
Axesmim. 


h     m        • 
2  26  31.09 

2  30     8.34 

2  33  45S9 
2  37  23.77 

2  41  2.00 
2  44  40.59 

2  48  19.56 
2   51   58.94 

2  55  38.73 

2  59  18.96 

3  2  59.62 
3     6  40.75 

3  10  22.36 

3  14  4-45 
3  17  47.06 

3  21  30.18 
3  25  13.86 
3  28  58.09 

3  32  42.91 
3  36  28.33 
3  40  14.38 

3  44  1.06 
3  47  48.40 
3  51  36.42 

3  55  25.14 

3  59  14.57 

4  3    4.74 

4  6  55.65 
4  10  47.32 

4  14  39.76 
4  18  32.99 


14  22  27.02 


Diff.  for 
X  Hour. 


s 
9.046 

9.058 

9.071 

9.085 
9.100 
9. 116 

9.132 
9.149 

9.167 

9.185 
9.204 
9.224 

9.244 
9.265 
9.286 

9.308 

9-331 
9.355 

9.380 
9.406 
9.432 

9-459 
9.487 
9.515 

9.545 

9.575 
9.606 

9-637 
9.669 

9.702 
9-735 

9.768 


Apparent  Decli> 
nation. 


/r 


S.     2  52      1.7 

3  15  20.7 

3  38  37.7 

4  I  52.3 

4  25    4.1 

4  48  12.9 

5  II  18.1 

5  34  19.4 

5  57  16.4 

6  20    8.8 

6  42  56.0 

7  5  37.7 

7  28  13.5 

7  50  43.1 

8  13    6.0 

8  35  21.8 

8  57  30.2 

9  19  30.9 

9  41  23.5 
10  3  7-5 
10  24  42.8 

10  46    8.7 

11  7  25.1 
II  28  31.5 

11  49  27.6 

12  10  12.9 
12  30  47.2 

12  51    9.8 

13  II  20.6 

13  31  19.1 
13  51    4-9 

S.  14  10  37.5 


Diff.  for 
I  Hour. 


// 


-58.33 
58.25 
58.16 

-58.05 
57-93 
57.79 

-57.64 

57.47 
57.28 

-57.07 
56.85 
56.61 

-56.36 
56.09 

55.81 

-55.51 

55.19 
54.86 

-54.51 
54.14 
53.76 

-53.38 
52.98 

52.55 

-52.11 
51.66 
51.18 

-50.69 

50.19 
49.67 

49.13 
-48.57 


Bquationof 

Time,  to  be 

Added  to 

Mean  Time. 


m       • 
10     1.89 

10  21.20 

10  40.20 

10  58.87 

11  17.20 
II  35.16 

11  52.74 

12  9.91 

12  26.68 

12  43.01 

12  58.89 

13  14.32 

13  29.27 

13  43.73 

13  57.68 

14  II. 10 
14  23.98 
14  36.30 

14  48.04 

14  59.17 

15  9.68 

15  19.56 
15  28.77 

15  37.30 

1545.14 
15  52.26 

15  58.65 

16  4.30 
16  9.18 
16  13.29 
16  16.62 

16  19.14 


Diff.  for 
z  Hour. 


8 
0.810 

0.798 

0.785 

0.771 

0.756 
0.740 

0.724 
0.707 
0.689 

0.671 
0.652 
0.633 

0.613 
0.592 
0.570 

0.548 

0.525 
0.501 

0.476 

0.451 
0.425 

0.398 

0.370 
0.341 

0.312 
0.282 
0.251 

0.219 
0.187 

0.155 
0.122 

0.088 


Sidereal  Time; 
or  Riffht  Ascen- 
sion of  Mean 
Sun. 


NoTB.— The  scmidiflmcter  for  mean  noon  may  be  assomed  the  same  as  that  for  apparent  noon. 
The  sign  —  prefixed  to  the  hourly  dianse  of  declination  indicates  that  south  declinations 


h  m   8 
2  36  32.98 

2  40  29.53 
2  44  26.09 

2  48  22.64 
2  52  19.20 

2  56  15.75 


3 
3 
3 


o  12.30 
4  8.86 

5.41 


8 


3  12  1.96 
3  15  58.52 
3  19  55.07 

3  23  51.62 
3  27  48.18 

3  31  44-73 

3  35  41.29 
3  39  37.84 
3  43  3440 

3  47  30.95 
3  51  27.50 
3  55  24.06 

3  59  20.61 

4  3  17.17 
4  7  13.72 

4  II  10.28 
4  15  6.83 
4  19  3.39 

4  22  59.94 
4  26  56.50 
4  30  53.05 
4  34  49.61 


14  38  46.16 


Diff.  for  X  Hour, 
+9^.8565. 
(Table  III.) 
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OCTOBER,  1915. 


m. 


AT  GREENWICH  MEAN  NOON. 


5^ 


I 

2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 

32 


V 


274 
275 

276 

277 

278 
279 

280 
281 
282 

283 

284 

285 
286 

287 

288 
289 

290 
291 

292 

293 
294 

295 

296 

297 
298 

299 
300 

301 
302 

303 
304 

305 


THE  SUN'S 


True  Lon(citude. 


n 


87  13     34.0 

88  12  36.0 

89  II  40.3 

90  10  46.9 

91  9  55.7 

92  9     6.8 


93 
94 
95 


8  20.1 
7  35.6 
6  53.1 


96  6  12.6 

97  5  34-1 

98  4  574 


199 
200 
201 


4  22.5 

3  49.4 
3  18.0 


202  2  48.4 

203  2  20.4 

204  I  54.2 

205  I  29.8 

206  I     7.2 

206  60  46.4 

207  60  27.6 

208  60  10.8 

209  59  S5-9 

210  59  43.1 
2x1  59  32.4 

212  59  23.8 

213  59  174 

214  59  13.0 

215  59  10.9 

216  59  10.9 

217  59  13.1 


A' 


n 


12  44.8 
II  46.7 
10   50.9 

9  57.4 
9     6.1 

8  17.1 

7  30-3 
6  45.6 

6    3.0 

5  22.5 
4  43-8 
4    7.0 

3  32.0 
2  58.8 
2  27.3 

I  57.5 
I  29.4 

I     31 

o  38.6 

o  15.8 

59  55.0 

59  36.0 
59  19.0 
59    4.1 

58  51.2 

58  40.3 
58  31.6 

58  25.0 

58  20.S 

58  18.3 

58  i8.i 

58  20.2 


Diff.  for 
z  Hour. 


tt 


147 -54 
147-63 

147.73 

147.82 

147.92 
148.01 

148.10 
148.19 
148.27 

148.35 
148.43 

148.51 

148.59 
148.66 

148.73 

148.80 
148.87 
148.95 

149.02 
149.10 
149.18 

149.26 
149.34 

149.51 
149.60 

149.69 

149.78 
149.87 
149.96 

150-05 
150.14 


Latitude. 


Ix>trarithm  of  the 

Radius  Vector  of 

theBarth. 


r 


rt 


+  0.27 

0.17 

+  0.05 

—  0.08 
0.22 

0.35 

-0.45 

0.53 
0.59 

-0.63 
0.64 
0.61 

-0.55 
0.46 

0.34 

—  0.21 

—  0.08 
+  0.05 

+  0.18 
0.29 

0.37 

+  043 
0.47 

0.48 

+  0.46 
0.42 
0.36 

+  0.27 

0.17 

+  0.06 

—  0.07 

—  0.20 


0.0004312 
0.000  3092 
0.000  1869 

0.000  0643 
9.9999413 
9.9998178 

9.999  6937 
9.999  5691 

9.999  4439 

9.9993182 

9.999  1919 
9.999  0653 

9.998  9384 
9.998  81 1 5 
9.998  6847 

9.998  5582 
9.998  4322 
9.998  3068 

9.998  1823 
9.998  0587 
9.997  9361 

9.997  8146 

9.997  6943 
9.997  5752 

9.997  4572 

9.997  3404 
9.997  2248 

9.997  1 102 
9.996  9968 
9.996  8844 
9.996  7729 

9.996  6623 


Diff.  foil 
zHour 


-50.8 

50.9 
51.0 

-51. a 
51-4 
S1.6 

-51.8 
52.0 

5a -3 

-52.5 

52.7 
52.8 

-53.9 

52-9 
52.8 

-52.6 

52.4 
52.1 

-51.7 

51-3 
5^.8 

-50.3 

49-9 
49.4 

-48.9 
48.4 
48.0 

-47-5 

47-1 
46.7 

4^.3 
-459 


Mean  Time  d 
Sidereal  Nooo. 


h     m  • 

I    21     35.05 

I  17  39.14 
I    13    43.24 

I  9  47.33 
I     5  51.42 

I       I     55.51 

o  57  59.61 
o  54  3.70 
o  50    7.79 

o  46  11.88 
o  42  15.98 
o  38  20.07 

o  34  24.16 
o  30  28.25 
o  26  32.34 

o  22  36.44 
o  18  40.53 
o  14  44.62 

o  10  48.71 

o    6  52.80 

O      2    56.89 


9  59 
9  55 
9  51 


0.98 
5.0S 
9.17 


9  47  13.26 

9  43  17.35 

$  39  21.44 

9  35  25  53 

9  31  ^9.62 

h  27  33.71 

♦  ^3  37.80 

9  19  41.89 


NoTB.— The  lonsitttdcs  in  the  column  X  are  referred  to  the  true  equinox  of  their  own  date,  while 
those  in  the  column  X'  are  referred  to  the  mean  equinox  of  the  bccinning  of  the  Besselian 
fictitious  year. 


Diff.  for  z  Hour. 
(Table  II.) 
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OCTOBER,  1915. 

GREENWICH  MEAN  TIME. 
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8 

« 
Q 


THE  MOON'S 


I 

2 

3 

4 

5 
6 

7 
8 

9 


13 

15 

16 

17 
i8 

19 
4o 

21 

22 

23 

24 

25 
26 

27 

28 
29 
30 
31 


SEMIDIAMETER. 


Noon. 


// 


14  52.1 

14  586 

15  7.6 

15  18.9 

15  31-6 

15  44-9 


15 
16 

16 


57.8 

91 
17.8 


10  1  16  23.2 

11  I  16  25.0 

12  I  16  23.4 


16  18.9 
16  12.3 
16     4.4 

15  55-8 
15  470 
15  38.3 

15  29.8 
15  21.6 
15  13.8 

15  6.5 
14  59-8 
14  540 

H  49-5 
14  46.5 
14  455 

14  46.8 

14  50-6 
H  57.2 

15  6.4 


Midnight. 


tt 


32  I  15    18.2 

33281°— 19 


4 
5 


550 
2.8 


5  130 

5  25.1 
5  38.2 

5  51.5 

6  3-7 
6  13.8 

6  21.0 

6  24.6 
6  24.6 
6  21.5 

6  15.8 
6  8.5 
6     0.2 

5  51.4 
5  42.6 
5  34.0 

5  25.6 
5  17.6 
5  10. 1 

5  3.0 
4  56.8 
4  51.6 

4  47.8 
4  45-8 

4  45.9 

4  48.4 

4  53-6 

5  1-5 
5  12.0 


HORIZONTAL  PARALLAX. 


Noon. 


#/ 


54  28.20 

54  51-94 

55  25.19 

56  6.38 

56  5308 

57  42.04 

58  29.33 

59  10-84 

59  42.80 

60  2.59 
60  9.15 
60  3.20 

59  46.74 
59  22.56 

58  53-49 

58  21.95 

57  49.63 
57  17.65 

56  46.50 
56  16.46 
55  47.81 

55  20.88 
54  56.37 
54  35.19 

54  18.53 
54  7.70 
54  4-04 

54  8.75 
54  22.81 

54  4680 

55  20.71 


Diff.for 
X  Hour. 


// 


5  24.8    56    3.82 
; 8 


+0-777 
1. 196 

1.564 

+1.851 
3.018 

2.034 

+1.878 

1.554 
1. 091 

+0-550 
+0.002 

-0.483 

-^.868 
1. 128 
1.277 

-1-339 
1.346 

1.317 

-1.277 
1.324 
1. 162 

-1.077 

0.959 
0.797 

■-0.582 
■-0.311 
+0.0x4 

+0.385 
0.791 

1.208 

Z.612 

+1.969 


Midnlgiit. 


tf 


54  38.81 

55  7.46 

55  44.92 

56  29.23 

57  17.51 

58  6.15 

58  5106 

59  28.21 

59  54.32 

60  7.52 
60    7.63 

5956.13 

59  35-43 
59  8.47 
58  37.90 

58  5.81 

57  33.55 
57  1.96 

56  31.32 
56  1.95 
55  3409 

55    8.27 

54  45.29 
54  26.22 

54  12.30 
54  4.90 
54    5.28 

54  14.56 

54  33.55 

55  2.54 

5541.19 

56  28.35 


Diff.  for 
z  Hour. 


// 


+0.990 
1.388 
1.720 

+I.951 
2.047 
1.978 

+1.736 

1.336 
0.826 

+0.272 

-0.251 

0.691 

—1 .012 
1.215 

1.317 

-1.349 

1.333 
1.298 

-1.352 

1. 194 
I.123 

-1.023 
0.885 
0.696 

-0.454 

-0.155 
+0.195 

+0.585 
1. 000 
1. 414 

1-799 
+2.115 


UPPER  TRANSIT. 


Meridian  of 
Greenwich. 


h        m 

18  37.9 

19  26.8 

20  14.3 

21  0.5 

21  46.3 

22  32.5 

23  20.2 

6 

0  10.7 

1  50 

2  3-5 

3  5-6 

4  9.2 

5  II-6 

6  10.6 

7  5.0 

7  55.1 

8  41.7 

9  26.0 
10    9.2 

10  52.3 

11  36.3 

12  21.9 

13  9.4 

13  58.7 

14  49.3 

15  40.1 

16  30.2 

17  18.9 

18  6.0 

18  51.5 

19  36.3 


Diff.  for 
z  Hour. 


m 

2.07 

2.01 
1.95 


Z.91 
1. 91 

1.95 
9.04 

•  • 

3.z8 

2.35 

2.52 
3.63 

3.64 

2.54 

2. '37 

3.18 
3.00 
1.88 

1. 81 
1.79 
Z.81 

1.86 
1.94 
3.03 

3.08 

3.13 
3.10 

3.06 
3.00 
1.93 
Z.88 

1.86 


AGB. 


Noon. 


d 
22.0 

23.0 

24.0 

25.0 
26.0 
27.0 

28.0 

29.0 

0.6 

1.6 
2.6 
3.6 

4.6 
5.6 
6.6 

7.6 
8.6 
9.6 

10.6 
11.6 
12.6 

13.6 
14.6 

15.6 

16.6 
17.6 
18.6 

19.6 
20.6 
21.6 
22.6 

23.6 
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OCTOBER,  1915. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


DifiF. 

Diff. 

Difr. 

Dtf. 

Hour. 

Right  Ascension. 

for 

Dedixifttion. 

for 

Hour. 

Right  Ascension. 

for 

Dedinatioa. 

for 

iMin. 

X  Min. 

X  Min. 

iMiB. 

FRIDAY  I. 

SUNDAY  3. 

h 

m       s 

8 

0      /       w 

/# 

h    m       8 

s 

•      t       tt 

M 

O 

6 

36  48.05 

a.1994 

N.  26  19  54.5 

4.004 

0 

8  20     3.70 

a. 0960 

N.  20  47  39.8 

9^696 

z 

6 

38  59-97 

a. 1979 

26  15  50.4 

4.X3a 

I 

8  22     9.39 

2.0937 

20  37  57-3 

9.760 

a 

6 

41  11.80 

9.X963 

26  n  38.7 

4-259 

2 

8  24  14.94 

2.09x3 

20  28    8.6 

9.861 

3 

6 

43  2353 

2.X947 

26    7  19.3 

4.386 

3 

8  26  20.35 

2.0890 

20  18  13.6 

9.9tt 

4 

6 

45  35- 16 

a.i93X 

26    2  52.4 

4-513 

4 

8  28  25.62 

3.0867 

20    8  Z2.4 

XOJ07X 

5 

6 

47  46.70 

a.i9X4 

25  58  17.8 

4.639 

5 

8  30  30.75 

2.0843 

19  58    5-1 

IO.X73 

6 

6 

49  58-13 

a.x897 

25  53  35-7 

4.765 

6 

8  32  35-74 

2.o8ao 

19  47  51-7 

XO.274 

7 

6 

52     946 

a. 1879 

25  48  46.0 

4.892 

7 

8  34  40.59 

a. 0798 

19  37  32.2 

X0sS7S 

8 

6 

54  20.68 

3.x86a 

25  43  48.7 

5.0x7 

8 

8  36  45-31 

2.0775 

19  27    6.7 

xo^U 

9 

6 

56  31-80 

a. 1843 

25  38  44.0 

S-141 

9 

8  38  49.89 

2.0753 

19  16  35.3 

to.sri 

xo 

6 

58  42.80 

a.x8a4 

25  33  318 

5.266 

10 

8  40  54.34 

3.073X 

19    5  57-9 

10.673 

IZ 

0  53-69 

a.x8o5 

25  28  12. 1 

S.391 

II 

8  42  58.66 

a. 0709 

18  55  14.5 

10.772 

13 

3    4.46 

a.X786 

25  22  44.9 

5.5x5 

12 

8  45    2.85 

a. 0688 

18  44  25.3 

toJM 

13 

5  15" 

a.x767 

25  17  10.3 

5.638 

13 

8  47    6.91 

9«o666 

18  33  30.3 

X0.965 

14 

7  25.66 

2.1746 

25  II  28.4 

5.760 

14 

8  49  10.84 

2.0644 

18  22  29.5 

2Z.061 

15 

9  36.07 

a.X7as 

25    5  39-1 

S.883 

15 

8  51  14.64 

a. 0633 

18  II  23.0 

11.15^ 

z6 

II  46.36 

a. 1705 

24  59  42.4 

6.006 

16 

8  53  18.32 

a. 0603 

18    0  10.8 

it^SX 

17 

13  56.53 

a. 1684 

24  53  38.4 

6.X27 

17 

8  55  21.88 

a. 0583 

17  48  529 

XX.345 

z8 

16    6.57 

a. 1663 

24  47  27.1 

6.248 

18 

8  57  25-31 

a  .0563 

17  37  29.4 

zi-4}8 

19 

z8  16.49 

2.164a 

24  41     8.6 

6.369 

19 

8  59  28.62 

3.0543 

17  26    0.4 

ix.sjo 

20 

ao  26.27 

2.X619 

24  34  42.8 

6.490 

20 

9     I  31-82 

3.0533 

17  14  25.8 

xz.6tt 

9Z 

22  35.92 

a. 1598 

24  28    9.8 

6.6x1 

21 

9    3  34-90 

3.0504 

17    2  45.8 

IX. 713 

23 

24  45-44 

a.xs7« 

24  21  29.5 

6.731 

23 

9    5  3787 

3.0485 

16  51     0.3 

ir.Sej 

33 

26  54.83 
SA 

a.xSS3 
TURD^ 

N.  24  14  42.1 
^Ya. 

6,849 

23 

9    7  40.72 
M 

3.0466 

ONDA^ 

N.  16  39    9.5 
^4- 

ZZ.892 

0 

29    4.08 

a.xsjr 

N.  34    7  47.6 

6.968 

0 

9    9  4346 

3.0448 

N.  16  27  13.3 

ZX.9SX 

z 

31  13.20 

9.X508 

24    0  46.0 

7.086 

I 

9  zi  46.09 

3.0430 

16  15  11.8 

ia.o6S 

3 

33  22.18 

3.1485 

23  53  37-3 

7.ao4 

2 

9  13  48.62 

3.04x3 

16    3     5-1 

13.155 

3 

35  31-02 

a.X46a 

23  46  21.5 

7.323 

3 

9  15  5105 

2.0397 

15  50  53-2 

13.342 

4 

37  3972 

a.X438 

23  38  58.7 

7.438 

4 

9  17  53  38 

3.0380 

15  38  36.1 

xa.3aS 

5 

39  48.28 

a.i4is 

23  31  28.9 

7  554 

5 

9  19  55-6i 

3.0363 

15  26  13.9 

12.413 

6 

41  56.70 

a.X39a 

23  23  52.2 

7.669 

6 

9  21  57-74 

3.0347 

15  13  46.6 

12-197 

7 

44    4.98 

a.X368 

23  16    8.6 

7.784 

7 

9  23  59-78 

3.0333 

15     I  14.3 

12.579 

8 

46  13." 

a. 1343 

23    8  18.1 

7.899 

8 

9  26     1.72 

3.03x7 

14  48  37.1 

13. 661 

9 

48  21.10 

3.1320 

23    0  20.7 

8.013 

9 

9  28    3.58 

3.0303 

14  35  54.9 

22. 743 

zo 

50  28.95 

2.X297 

22  52  16.5 

8.xa7 

10 

9  30    5-35 

3.oa88 

14  23     7.9 

I a. 833 

" 

52  3666 

a. 1273 

22  44    5-5 

8.340 

II 

9  32     704 

3.0375 

14  10  16. 1 

13.905 

Z2 

54  44-22 

2.X248 

22  35  47-7 

8.352 

12 

9  34    8.65 

3.oa6a 

13  57  19-5 

12.983 

13 

56  5164 

2.X2a4 

22  27  23.2 

8.464 

13 

9  36  10.18 

3.0349 

13  44  18.2 

13 .061 

14 

58  58.91 

a.iaoo 

22  18  52.0 

8.575 

14 

9  38  11.64 

3.0337 

13  31  12.2 

13.138 

15 

8 

I     6.04 

2.XX76 

22  10  14.2 

8.686 

15 

9  40  13.02 

a.03S4 

13  18     1.6 

X3.21S 

z6 

8 

3  13-02 

2.1x52 

22     I  29.7 

8.796 

16 

9  42  14.33 

3.03X3 

13    4  46.4 

I3.29X 

17 

8 

5  19-86 

2.xxa8 

21  52  38.7 

8.905 

17 

9  44  15.58 

3.0303 

12  51  26.7 

13.366 

z8 

8 

7  26.56 

a.xxo4 

21  43  41. I 

9.014 

18 

9  46  16.77 

3.0X93 

12  38    2.5 

X3'440 

19 

8 

9  33-" 

a.xoSo 

21  34  37.0 

9x23 

19 

9  48  17.89 

3.0X83 

12  24  33.9 

13.5x3 

30 

8 

II  3952 

a.xo56 

21  25  26.4 

9.231 

20 

9  50  18.96 

a. OX  74 

12  II    0.9 

X3.585 

3Z 

8 

13  4578 

2.X032 

21  16    9.3 

9.338 

21 

9  52  19-98 

a  .0x65 

"  57  23.7 

13.656 

sa 

8 

15  51-90 

a.xoo7 

21     6  45.9 

9-444 

22 

9  54  20.94 

3.0x56 

II   43    42.2 
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9 

17  46  45-32 
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9 
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10 

17  49  36.47 
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27    9  53-7 

X.488 

10 

19  52  37-89 

3.4x29 

33  37  44.5 
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II 

17  52     7-45 

2.6815 

27    8  18.7 

X.678 

" 

19  55    2.45 

a. 40s 7 

33    38   30.3 

9.468 

12     17  54  48.25 

a. 6784 

27    6  33.3 

Z.868 

12 

19  57  26.57 

a. 3983 

33    18  48.3 

9-594 

13     17  57  28.86 

a. 6752 

27    4  34-6 

a. OS  7 

13 

19  59  50-25 

3.39XX 

33      9      8.9 

9-718 

14  1  18    0    9.37 

2.67x8 

27     2  25.5 

2.346 

14 

20    2  13.50 

3.3839 

31    59  32.1 

9.841 

15  1  18    2  49-43 

a. 6683 

27    0    5.1 

a. 433 

15 

20    4  36.32 

3.3767 

31   49  28.0 

9.96a 

16 

18    5  29.47 

2.6646 

26  57  33-5 

a. 6x9 

16 

30    6  58.70 

a. 3693 

21   39  26.7 

zo.oSx 

17 

18    8    9.23 

2.6608 

26  54  50.8 

a. 805 

17 

30    9  30.64 

2.362X 

21    29    18.3 

10.199 

18 

18  10  48. 76 

2.6568 

26  51  56.9 

2.990 

18 

20  II  42.15 

a -3549 

21    19      2.8 

10.3x6 

19 

18  13  38.04 

2.6526 

36  48  52.0 

3x74 

19 

20  14    3.23 

a.3477 

21     8  40.4 

X0.430 

20 

18  16    7.07 

2.6484 

26  45  36.0 

3.357 

20 

20  16  23.87 

2.3404 

30   58   II.3 

XO.S43 

21 

18  18  45-85 

9.6441 

26  42    9.1 

3-539 

21 

20  18  44.08 

2.3333 

20  47  35-3 

10.654 

22 

18  21  24.36 

2.6J95 

26  38  31.3 

3.720 

22 

20  31      3.85 

2.3260 

20  36  53.7 

XO.763 

23 

1824    3.59 

2.6348 

S.  26  34  42.7 

3.900 

23 

30  33   33.30 

9.3x88 

S.  30  36    3.7 

ZO.87X 

TIT 

URBDI 

LY  14. 

SAI 

rURD-A 

lY  16. 

0 

18  26  40.53 

2.6299 

S.  36  30  43-3 

4-079 

0 

30  35  42.11 

2.3XX6 

S.  so  15    8.3 

XO.978 

I 

18  29  18.18 

2.6250 

36  26  33.3 

4.257 

I 

20  28      0.59 

a. 304s 

30    4    6.4 

ZX.089 

2 

i3  31  55-53 

2.6x99 

36  32    12.5 

4-433 

2 

20  30   18.65 

3.3975 

19  52  58.4 

XX.X85 

3 

18  34  32 -57 

2.6x48 

36    17   41.3 

4-6o8 

3 

20  32   36.29 

3.3904 

19  41  44-2 

ZX.387 

4 

1837    9-30 

2.6095 

26    13    59.6 

4.783 

4 

20  34  53  50 

a.  3833 

19  30  24.0 

IX. 386 

'    S 

18  39  45-71 

2.604X 

36    8    7.4 

4-956 

5 

20  37  10.29 

9.3763 

19  18  57.9 

XX.484 

6 

18  43  21.79 

2.5986 

26    3    4-9 

S-X27 

6 

20  39  26.66 

3.3693 

19     7  25.9 

ZX.58X 

7 

18  44  57-54 

a -5929 

25  57  52.2 

5 .397 

7 

20  41  42.61 

2.3633 

18  55  48.2 

ZX.676 

8 

« 

18  47  32.94 

a. 5872 

25  52  29.3 

5-466 

8 

20  43  58-14 

3.3554 

' 18  44    4.8 

".769. 

9 

18  50    8.00 

2.58x4 

25  46  56.3 

5-633 

9 

20  46  13.26 

3.3486 

18  32  15.9 

XC.861 

10 

18  52  42.71 

a -5755 

25  41  133 

5.800 

10 

20  48  27.97 

3.34x8 

18  20  21.5 

IX. 95a 

II 

18  55  17.06 

2.5694 

25  35  20.3 

5-965 

II 

20  50  42.28 

2.235X 

18    8  21.7 

xa.040 

12 

18  57  51.04 

2.5633 

25  29  17s 

6.X38 

12 

20  52  56.18 

2.3383 

17  56  16.7 

xa.i37 

13 

19    0  24.65 

aS57X 

25  ^3    4.9 

6.390 

13 

20  55    9.68 

2.33X6 

17  44    6.5 

Z3.3X3 

14 

19    3  57.89 

2.5508 

35  16  42.7 

6.451 

14 

20  57  22.77 

3.3X49 

17  31  51.3 

13.397 

15 

^9    5  30-74 

3-5443 

25  10  10.8 

6.6x0 

15 

20  59  35-47 

3.30S4 

17  19  30.9 

13.378 

16 

19    8    3.21 

a. 53  79 

25    3  29s 

6.768 

16 

21     I  47.78 

2.3018 

17    7    5-8 

X3.459 

17 

19  lo  35.29 

2.5314 

24  56  38.7 

6.924 

17 

21    3  5969 

2.X953 

16  54  35-8 

13,539 

18 

19  13    6.98 

2.5248 

24  49  38.6 

7.078 

18 

21    6  11.22 

a.x890 

16  43     I.I 

13.6x7 

19 

19  15  38-27 

2.5x82 

24  42  29.3 

7.a3a 

19 

21    8  32.37 

9.X836 

16  39  31.8 

ia.693 

20 

19  18    9.16 

»'S^iS 

34  35  10.8 

7.383 

20 

31  10  33.13 

2.X763 

16  16  38.0 

Z3.768 

21 

19  20  39.65 

2.5048 

24  27  43-3 

7-533 

21 

31    13   43.53 

2.X70X 

16    3  49-7 

X3.84Z 

22 

^923    9.73 

a. 4979 

34  so    6.8 

7.68a 

22 

21  14  5354 

2 .  X638 

15  50  57-1 

13.9X3 

33 

'9  25  39.40 

a. 49 10 

34  12  21.4 

7.839 

23 

21  17    3.18 

2.X577 

15  38    0.3 

13.983 

24 

19  28    8.65 

2.484X   , 

S.  34    4  27.3 

7.974 

24 

21  19  12.46 

a.X5X7 

S.  15  24  59.1 

13.053 
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Hotxr. 

Right  Ascension. 

Diff. 

for 

xMin. 

DedixutJon. 

Diff. 

for 

zMin. 

Hour. 

Right  Ascension. 

Diff. 

for 

zMin. 

DiS. 

let 

I  His. 

SUNDAY  17. 

" 

TUESDAY  19. 

h    m       8 

s 

a         /          f/ 

tt 

h    m       s 

s 

•     /      /» 

•» 

o 

21   19  12.46 

9.15x7 

S.  15  34  59.1 
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0 

33   56  49.53 

x.9446 

S.    4    5    2.8 

U-TN 

I 

21  31  31.38 

a.X4S7 

15  "  54.0 

X3.XX9 

I 

33    58  46.12 

X.9499 

3  50  15-0 

Mtoe 

2 

31    33    39.94 

a.X397 

14  58  44.8 

X3.186 

3 

23    0  43.58 

1.9398 

3  35  26.8 

Z4.M 

3 

31    35    38.14 

a.i33« 

14  45  31-7 

X3.950 

3 

33      3    38.90 

1  -9375 

3  20  38.3 

X4Sn 

4 

31    37    45.99 

9.1280 

14  33  14.8 

«3-3i3 

4 

23     4  35-08 

1.9353 

3     5  49-5 

u-Su 

5 

21    29    53.50 

3.1993 

14  18  54.3 

13-374 

5 

23     6  31.13 

1.9331 

3  51     0.6 

u^ 

6 

31    33       0.66 

9.1165 

14    5  29.9 

13.43s 

6 

23     8  37.05 

1.9310 

2  36  1 1.6 

uid 

7 

31    34      7.48 

2.xro9 

13  53     3.0 

Z3-493 

7 

33  10  33.85 

X.9991 

3    31    33.5 

14J9 

8 

31    36    13.97 

2.IOS4 

13  38  307 

13-551 

8 

33  13  18.54 

X.9272 

2     6  33.3 

X4Jd 

9 

31    38    30.13 

a. 0999 

13  24  55-9 

13.608 

9 

33  14  I4'ii 

1 .9253 

I  51  44-3 

X4.M 

lO 

31    40   35.96 

9.094s 

13  II  17.8 

X3.669 

10 

33  16    9.58 

X  .9236 

I  36  55-4 

I4.«ij 

II 

31    43    31.47 

9.0899 

"  57  36.5 

X3.715 

II 

33  18    4.94 

X.9918 

I  33     6.7 

i4i« 

.  ^2 

31  44  36.66 

9.0839 

13  43  52.0 

13.767 

12 

33    30      0.30 

X.9909 

I      7   l8.3 

nM 

^3 

31    46   41.54 

9.0788 

13  30    4.4 

X3.817 

13 

23    21    5536 

1.9187 

0  53  30.1 

lAT* 

14 

31    48   46.11 

9.0736 

13    16    13.9 

X3.866 

14 

23    23    50.44 

1.9x79 

0  37  42.4 

14-7»» 

15 

21  50  5^-37 

9.0685 

13      3    30.5 

13.914 

15 

23  25  45-43 

1.9158 

0  22  55.1 

14.7*« 

i6 

21    52    54.33 

9.0636 

II    48   34.3 

X3 .969 

16 

23  27  40.34 

1.9145 

S.    0    8    8.3 

14-775 

^7 

31  54  58.00 

9.0587 

II  34  25.1 

14.007 

17 

23  29  35-17 

1.9133 

N.    0    6  37.9 

H'A 

i8 

21  57     1-37 

9.0538 

II    30   33.4 

14.050 

18 

23  31  29.93 

1.9x91 

0  21  33.5 

14-754 

^9 

31  59    4.46 

9.049X 

II     6  19. 1 

14.092 

19 

23  Z^  24.63 

1.9x09 

0  36    8.4 

I4.74> 

«o 

33       I       7.36 

9.0444 

10  53  13.3 

14.134 

20 

23  35  19-24 

1.9098 

0  so  525 

X4-7J* 

21 

33      3      9.79 

a. 0398 

10  38   3.0 

14.175 

31 

23  37  1380 

1.9089 

I     5  35.8 

14.715 

23 

33       5    12.04 

a. 0353 

10  33  51.3 

14.9x3 

33 

23  39    8.31 

X.908X 

I    30    18.3 

i4-:w 

«3 

32       7    14.03 

9.0308 

3NDA1 

S.  10    9  37.4 

f  18. 

14.950 

23 

23  41    2.77 
WEI 

1.9073 

)NESD. 

N.    I  34  59-8 
AY  30. 

Z4it4 

c 

22      9    15.74 

9.0965 

S.     9  55  21.3 

14. 986 

0 

33  42  57-18 

1.9065 

N.    I  49  40.4 

I4i^ 

1 

23    II    17.30 

9.0999 

9  41     31 

14.321 

I 

23  44  5155 

1.9058 

3    4  19.9 

X4.4« 

3 

33    13    18.40 

9.0179 

9  36  43.8 

14.355 

3 

33  46  45-88 

1.9059 

a  18  58.3 

X4-*J9 

3 

33    15    19.35 

9.0X38 

9    13    30.5 

14.387 

3 

33  48  40.17 

1.9046 

2  33  35-5 

X4.fc9 

4 

22  .17   30.05 

2.0097 

8  57  56.3 

14.418 

4 

23  50  34-43 

1.9049 

2  48  1 1.4 

X4.58* 

5 

33    19   30.51 

9.0057 

8  43  30-3 

14.448 

5 

33  52  38.67 

X.9038 

3    2  46.1 

X4.S^ 

6 

22    21    20.74 

9.0018 

8  39    3.5 

14.477 

6 

33  54  33.88 

1.9034 

3  17  19-4 

14.54s 

7 

22    33    30.73 

1-9979 

8  14  33-1 

14.504 

7 

33  56  17.08 

1.9039 

3  31  51-3 

145* 

8 

33    35   30.49 

X.9949 

8    0    3.0 

14.531 

8 

33  58  11.36 

X.9099 

3   46  31.8 

X4.4PS 

9 

32    37    30.03 

X.9905 

7  45  29.4 

14.556 

9 

0    0    5.43 

1.9098 

4    0  50.7 

ia4^ 

xo 

32    29    19.35 

1.9869 

7  30  55-3 

14.580 

10 

0    I  59-59 

1.9097 

4  15  18.1 

I4.44> 

II 

22   31    18.46 

X.9834 

7  16  19.8 

14.603 

II 

0    3  53-75 

X.9097 

4  29  43-8 

X4414 

12 

22    ZS    1736 

X.9800 

7    I  430 

14.694 

13 

0    5  47  ^^ 

1.9098 

4  44    7-8 

X4-3* 

13 

23   35    16.06 

X.9766 

6  47    4.9 

14.644 

13 

0    7  43.09 

x.9099 

4  58  Zo.t 

14.357 

14 

22  37  1455 

X.9733 

6  33  25.7 

14.663 

14 

0    9  36.27 

1.9031 

5  12  50.6 

14 .3»* 

15 

33  39  12.85 

X.970X 

6  17  45-3 

X4.689 

15 

0  II  30.46 

1.9033 

5  27    9-2 

Z4.'U 

i6 

22  41  10.96 

X.9669 

6    3    3.8 

14.699 

16 

0  13  34.67 

1.9037 

5  41  25.8 

14.161 

17 

33  43    8.88 

t.9638 

5  48  31.4 

14.714 

17 

0  15  18.90 

1.9040 

5  55  40.5 

X4.»S 

i8 

23  45    6.63 

X.9609 

5  33  38.1 

14.799 

18 

0  17  1315 

1.9044 

6    9  53-1 

14.193 

19 

22  47    4.19 

X.9580 

5  18  53.9 

14.749 

19 

0  19    7-43 

1.9050 

6  24    3.7 

14.158 

20 

23  49    1.58 

X.95SX 

5    4    90 

14.754 

20 

0  21     1.75 

1.9056 

6  38  12.1 

X4.x» 

21 

33    50   58.80 

».9$a3 

4  49  23.4 

14.766 

21 

0  33  56.10 

1.9069 

6  53  18.3 

14 .0*4 

22 

33    53    55.86 

x-9497 

4  34  371 

14.777 

32 

0  34  50.49 

1.9069 

7      6   32.3 

14.046 

23 

33    54   53.77 

1 .9479 

4  19  502 

14.786 

23 

0  36  44.93 

1.9077 

7  3o  33.8 

14.«>7 

34 

23    56  49.53 

X.9446 

S.     4    5    2-8 

14.793 

24 

0  28  39.41 

1.9084 

N.    7  34  23.0 

13.967 

c. 
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lour.  I 

tight  Aaccnsioii. 

Diff. 

for 

zMin. 

Dedinatioo. 

Diff. 

for 

xHin. 

Hour. 

Right  Ascenson. 

Diff. 

for 

iMin. 

Declination. 

Diff. 

for 

xMin. 

TH1 

UKSBA 

lY  21. 

SATURDAY  23. 
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ft 
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•       t         n 
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X.9084 

N.    7  34  330 

13.967 

0 

2     2  ZI.33 
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N.  17  41  17.7 

X0.980 

I 

0  30  33-94 

X.9093 

7  48  Z9.8 

X3.9a6 

z 

2     4  11-63 

2.0082 

17  52  14.0 

X0.896 

3 

0  32  28.53 

X.9X03 

8    2  14.1 

X3.883 

2 

2      6    Z2.3Z 

2.0Xlt 

18    3     5-2 

X0.8Z2 

3 

0  34  23.18 

1.91x3 

8  16    5.8 

X3.84X 

3 

2    8  Z3.96 

2.0140 

18  13  51.4 

10.737 

4 

0  36  17.88 

x.9X«3 

8  29  55.0 

X3.798 

4 

2    10   Z3.89 

a. 01 70 

z8  24  32.4 

I0.64X 

5 

0  38  12.65 

X.9I34 

8  43  41.5 

X3.7S3 

5 

3    13    Z5.OO 

a. 0199 

18  35    8.3 

X0.5S4 

6 

0  40    7-49 

X  .9x46 

8  57  25.3 

X3.707 

6 

3    14  Z6.38 

a. 02  29 

18  45  38.9 

X0.466 

7 

0  42     2.40 

1.9x58 

9  zi    6.3 

X3.660 

7 

3    16    Z7.75 

9.0260 

18  56    4.3 

X0.377 

8 

0  43  5738 

1.9x70 

9  24  44.5 

13.6x3 

8 

2  z8  19.40 

2.0290 

19    6  34.3 

lo.aSS 

9 

0  45  52.44 

1.9x83 

9  38  19-8 

X3.564 

9 

2    20   2Z.23 

2.0321 

19  16  38.8 

X0.X98 

lO 

0  47  4758 

X.9X97 

9  51  52.2 

X3.SXS 

zo 

2    22    23.25 

2.035a 

19  36  47-9 

X0.Z07 

IX 

0  49  42.81 

x.9axa 

ZO      5   2Z.6 

13.465 

ZZ 

2    24   25.45 

2 .0382 

Z9  36  5Z.6 

10.0x5 

12 

0  51  3^-^3 

i.92a7 

zo  z8  48.0 

X3.4X4 

Z2 

3    26   27.83 

9.0413 

19  46  49.7 

9.9«a 

13 

0  53  33-54 

x.9a4a 

ZO  32   ZZ.3 

xj  .369 

13 

3    38  30.40 

a. 0443 

19  56  42.3 

9.829 

14 

0  55  29.04 

i.9»S7 

zo  45  31-4 

X3.308 

14 

2   30  33-15 

2.0474 

20    6  39.3 

9.735 

15 

0  57  24.63 

X.9373 

10  58  48.3 

X3.aSS 

15 

2   32    36.09 

a  .0505 

20  z6  Z0.5 

9.640 

i6 

0  59  20.32 

x.9a9i 

ZZ    Z2      2.0 

13.200 

z6 

2  34  39.21 

9 .0536 

20  25  46.0 

9.544 

'7 

I     I  16.12 

X.9308 

ZZ   25    Z2.3 

X3-X44 

17 

2   36  42.52 

2.0568 

20  35  15-8 

9.447 

i8 

I    3  12.02 

x.93a7 

II  38  19-3 

X3.088 

z8 

3    38  46.02 

2.0598 

20  44  39-7 

9.350 

19 

I     5    S-04 

X.934S 

ZZ  5z  22.9 

X3.03X 

19 

2   40  49-70 

a. 0639 

20  53  57-8 

9.353 

do 

I    7    4-16 

X.9363 

Z2    4  23.0 

12.972 

20 

2  42  53-57 

a.o66x 

2Z      3    ZO.O 

9.154 

31 

I    9    0.40 

X.9383 

12  17  Z9.5 

X2.913 

2Z 

2  44  57-63 

a. 069a 

2Z    Z2    Z6.3 

9.055 

33 

I  10  56.76 

X.9403 

Z2   30   Z2.5 

12.853 

22 
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Diff. 

Diff. 

Diff. 

Diff. 

Hour. 

Right  Ascension. 

for 
zMin. 

Declination. 

for 
iMin. 

Hour. 

Right  Ascension. 

for 
zMin. 

Dedimtion. 

for 
zMiiL 

MONDAY  25. 

WEDNESDAY  27. 

h    m       s 

s 

0      /       // 

" 

h    xn       s 

s 

0      f       tt 

tt 

O 

3  41  55-57 

a.X48a 

N.  24  38    3.1 

6.X08 

0 

5  27     6.72 

3.3X34 

N.  27    8  22.4 

+0.09* 

I 

3  44    4-54 

2.1507 

24  44    6.1 

S.991 

I 

5  29  19.46 

3.3X33 

27    8  21.5 

—oxSo 

2 

3  46  13.65 

a.xS3a 

24  50    2.0 

5. 873 

2 

5  31  32.19 

3.3xao 

27    8  12.8 

0.2I9 

3 

3  48  22.92 

2.XSS7 

24  55  50.8 

5.754 

3 

5  33  44.90 

a.axx7 

27     7  56.3 

0.34B 

4 

3  50  32.33 

3.1581 

25    I  32.5 

5.635 

4 

5  35  57-59 

a. 3x13 

27     7  32.0 

0.47* 

5 

3  52  41  89 

3.X606 

25    7    7.0 

5.5x5 

5 

5  38  10.25 

a.axoS 

27    6  59,9 

o.tec 

6 

3  54  51.60 

a. 1639 

25  12  34.3 

5-395 

6 

5  40  22.89 

3.3x03 

27    6  19.9 

0.73X 

7 

3  57     1-44 

2.i6sa 

25  17  54.4 

5.274 

7 

5  42  35-49 

3.3098 

27     5  32.2 

0.860 

8 

3  59  "42 

3.1675 

25  23    7.2 

5-153 

8 

5  44  48.06 

3.3093 

27     4  36.7 

0.999 

9 

4     I  21.54 

a. 1697 

25  28  12.7 

5.03X 

9 

5  47    0-59 

3.3085 

27    3  33-4 

X.X9 

lO 

4    3  3179 

a.1719 

25  33  10.9 

4.908 

10 

5  49  13.08 

3.ao77 

27     2  22.3 

i.ap 

II 

4     5  42.17 

3.1740 

25  38     1-7 

4.786 

II 

5  51  25.52 

a. 3069 

27     I     3-4 

X.379 

12 

4    7  52.67 

3.1761 

25  42  45-2 

4.«3 

12 

5  53  37.91 

3.3060 

26  59  36.8 

x.SO« 

13 

4  10    3.30 

3.X78a 

25  47  21.3 

4-S40 

13 

5  55  5024 

i.90$l 

26  58     2.4 

1.637 

14 

4  12  14.05 

a.xSoa 

25  51  50.0 

4-4x6 

14 

5  58    2.52 

a.ao4X 

26  56  20.3 

i.?«6 

15 

4  14  24.92 

3.Z83X 

25  56  II. 2 

4.39X 

15 

6    0  14.73 

a.aoa9 

26  54  30.5 

X.895 

i6 

4  16  35.90 

3.1840 

26    0  24.9 

4.167 

16 

6    2  26.87 

3.30x8 

26  52  32.9 

a-otj 

I? 

4  18  47-00 

2.1858 

26    4  31.2 

4.043 

17 

6    4  38.95 

a.aoo7 

26  50  27.7 

a. 151 

i8 

4  20  58.20 

2.187s 

26    8  30.0 

3.9x7 

18 

6    6  50.95 

2.X994 

26  48  14.8 

a.»79 

19 

4  23     9.50 

3.1893 

26  12  21.2 

3.79X 

19 

6    9    2.88 

3.1983 

26  45  54.2 

%jfn 

20 

4  25  20.91 

3.X909 

26  16    4.9 

3.665 

20 

6  II  14.73 

3.X968 

26  43  25.9 

2.515 

21 

4  27  32.41 

3.1925 

*26  19  41.0 

Z'Si^ 

21 

6  13  26.49 

2.1953 

26  40  50.0 

a.66i 

22 

4  29  44.01 

3.X941 

26  23     9.5 

3-4X3 

22 

6  15  38.17 

2.X939 

26  38    6.5 

2.7« 

23 

4  31  55-7° 
Tl 

2.1956 

JESDA^ 

N.  26  26  30.4 
Y  26. 

3.»85 

23 

6  17  49.76 
TH1 

a.x9a4 

N.  26  35  15.4 
lY  28. 

a. 916 

o 

4  34     7-48 

2.X970 

N.  26  29  43.7 

3x58 

0 

6  20     1.26 

3.1909 

N.  26  32  16.6 

3.04* 

I 

4  36  19.34 

2.1983 

26  32  49.3 

3.030 

I 

6  22  12.67 

2.1893 

26  29  10.3 

3.i« 

2 

4  38  3128 

2.1997 

26  35  47-3 

».903 

2 

6  24  23.97 

3.1876 

26  25  56.4 

3>«94 

3 

4  40  43.30 

3. 20x0 

26  38  37-7 

a.775 

3 

6  26  35.18 

3.1859 

26  22  35.0 

3.4i» 

4 

4  42  5540 

2.202a 

26  41  20.3 

3.646 

4 

6  28  46.28 

3.X84X 

26  19    6.1 

3-545 

5 

4  45     756 

2.2033 

26  43  55-2 

3.5x8 

5 

6  30  5727 

a. 1833 

26  15  29.6 

3-670 

6 

4  47  19-79 

2.2043 

26  46  22.4 

2.389 

6 

(>33    8.15 

a.z804 

26  II  45.7 

3.J94 

7 

4  49  32.08 

2.2053 

26  48  41.9 

3.a6o 

7 

6  35  18.92 

2.1785 

26    7  54-3 

3.9x8 

8 

4  51  44.43 

a. 2062 

26  50  53.6 

a.X3X 

8 

6  37  29-57 

3.1766 

26    3  55-5 

4-042 

9 

4  53  56.83 

2.2071 

26  52  57.6 

a. 002 

9 

6  39  40.11 

3.1746 

25  59  49-3 

4.xtf 

lO 

4  5<5    928 

a.  3079 

26  54  53-8 

■X.873 

10 

6  41  50.52 

a. 1725 

25  55  35.6 

4.289 

II 

4  58  21.78 

a. 2087 

26  56  42.3 

1.743 

II 

6  44    0.81 

3.170S 

25  51  14.6 

4.4XX 

12 

5    0  34.32 

a. 3093 

26  58  23.0 

Z.6X3 

12 

6  46  10.98 

a.1684 

25  46  46.3 

4.533 

13 

5    2  46.90 

3.ao99 

26  59  55.9 

X.483 

13 

6  48  21.02 

a. 1663 

25  42  10.6 

4.65s 

14 

5    4  5951 

3.3105 

27     1  21.0 

X.353 

14 

6  50  3093 

3.1641 

25  37  27.7 

4-776 

15 

5    7  12.16 

a.aiio 

27    2  38.3 

1.333 

15 

6  52  40.71 

a. 1618 

25  32  37.5 

4.897 

i6 

5    9  24.83 

3.31X4 

27    3  47-8 

x-093 

16 

6  54  50-35 

2.1595 

25  27  40.0 

5.0x8 

i; 

5  "  37.53 

3.axi8 

27    4  49-5 

0.963 

17 

6  56  59.85 

2.1573 

25  22  35.3 

S.X38 

i8 

5  13  5025 

a.3X3X 

27     5  43-3 

0.833 

18 

6  59    9.22 

2.X5SO 

25  17  23.4 

5258 

19 

5  16    2.98 

a. 3X33 

27    6  29.4 

0.703 

19 

7    I  18.45 

2.x5a6 

25  12     4-4 

5-577 

20 

5  18  15-72 

a. 3X34 

27    7     7-7 

0.573 

20 

7    3  27.53 

a.x5oa 

25    6  38.2 

5-496 

21 

5  20  28.47 

3.3X35 

27    7  38.1 

0.442 

31 

7    5  36.47 

2.X478 

25     1     4-9 

5.6x4 

22 

5  22  41.22 

3.3X35 

27    8    0.7 

0.31a 

22 

7    7  45-27 

9.X4S4 

24  55  24.5 

5.732 

23 

5  24  53-97 

a. 3X35 

27    8  15.5 

o.x8x 

23 

7    9  53-92 

3.1439 

24  49  37.1 

5.849 

24 

5  27    6.72 

3.3X34 

N.  27    8  22.4 

0.050 

24 

7  12    2.4a 

a.X404 

N.  24  43  42.6 

5.967 

xn. 


OCTOBEB,  1915. 


121 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar.] 

Ught  Ascension. 

Diff. 

for 

xMin. 

• 
Deciuuition. 

Diff. 

for 

xMin. 

BTour. 

Rif ht  Ascension. 

Diff. 

for 

xMin. 

DecUnatioQ. 

Diff. 

for 

xMin. 

f: 

RIDA^ 

'a9- 

SUNDAY  31. 

h    xn        s 

9 

0          t           tl 

1* 

h    m       s 

8 

•      t       ft 

tt 

0 

7  12     2.42 

a.«404 

N.  24  43  42.6 

5-967 

0 

8  51  4510 

3.017a 

N.  17  53    0.2 

xo.9ax 

I  ; 

7   14  10.77 

a.  1379 

24  37  41. 1 

6.083 

I 

8  53  46.07 

a.oxsx 

17  42    2.3 

IX .008 

2 

7  16   18.97 

a.  1353 

24  31  32.7 

6.X98 

2 

8  55  46.91 

a.oxa9 

17  30  59.2 

XX. 096 

3 

7  18  27.01 

a.X3a8 

24  25  17.3 

6.3x4 

3. 

8  57  47.62 

a. 0x08 

17  19  50.8 

IX.X83 

4 

7  20  34.90 

a.X303 

24  18  55.0 

6.428 

4 

8  59  48.21 

a. 0088 

17    8  37.2 

xx.a69 

5 

7  22  42.64 

a. 1877 

24  12  25.9 

6.543 

5 

9     I  48.68 

3.0069 

16  57  18.5 

"354 

6 

7  24  50.22 

a.xaso 

24    5  49-9 

6.657 

6 

9    3  49-04 

9.0050 

16  45  54-7 

"■439 

7  26  57.64 

a.xaa3 

23  59    7-1 

6.770 

7 

9     5  49- 28 

a. 0030 

16  34  25.8 

"•523 

8  > 

7  29    490 

a. 1197 

^3  52  17.5 

6.883 

8 

9     7  49.40 

3.00XX 

16  22  51.9 

XX .607 

9  ' 

7  31  12.00 

a.xx7X 

^3  45  21. I 

6.996 

9 

9    9  49-41 

1.9993 

16  II  13.0 

ZX.690 

10  ■ 

7  33  i8-95 

a.xx44 

23  38  18.0 

7  107 

10 

9  "  49-32 

X.9976 

15  59  29.1 

ix.77a 

II 

7  35  2573 

a. 11x7 

23  31    8.2 

7.ai8 

II 

9  13  49.12 

1.9958 

15  47  40.3 

XI. 854 

12 

7  37  32-35 

a.xo90 

23  23  51.8 

7. 3*8 

ft 

12 

9  15  48.82 

1.9943 

15  35  46.6 

XX. 935 

13 

7  39  38.81 

a.xo63 

23  16  28.8 

7.439 

13 

9  17  48.42 

1.9935 

15  23*48.1 

xa.oxs 

U 

,    7  41  45-" 

a .  1036 

23     8  59.1 

7. 549 

14 

9  19  47.92 

1.9909 

15  "  44.8 

X2.094 

15 

7  43  51.24 

a. 1008 

23     I  22.9 

7.658 

15 

9  21  47-33 

1.9893 

14  59  36.8 

X2.X73 

16 

7  45  57-21 

a. 098a 

22  53  40.2 

7.767 

16 

9  23  46.64 

1.9878 

14  47  24.1 

xa.asx 

17 

7  48    3.02 

9.0955 

22  45  50.9 

7.875 

17 

9  25  45-87 

X.9864 

14  35    6.7 

12.328 

18 

7  SO    8-<57 

a.o9a8 

22  37  55-2 

7.98a 

18 

9  27  45-OI 

X.9850 

14  22  44.7 

ia.405 

19 

7  52  14.15 

a. 0900 

22  29  53.1 

8.088 

19 

9  29  44.07 

1 .9837 

14  10  18. 1 

X2.48a 

20 

7  54  19.47 

a. 0873 

22  21  44.6 

8.X94 

20 

9  31  43-05 

1.9824 

13  57  46.9 

la. 557 

21 

7  56  24.63 

a. 0847 

22  13  29.8 

8.300 

21 

9  33  41.96 

x.98xa 

13  45  "-3 

za.63X 

22 

7  58  29.63 

a.oSao 

22     5    8.6 

8.40s 

22 

9  35  40.79 

1.9799 

13  32  31-2 

xa.705 

23 

!    8    0  34.47 
SA' 

a. 0793 

tVKDA 

N.  21  56  4Z.2 
LY30. 

8.509 

23 

9  37  39-55 
MONDA^ 

1.9788 

ir.NO\ 

N.  13  19  46.7 
MEMBER  I. 

xa.778 

0 

8    2  39.15 

a. 0767 

N.  21  48    7-5 

8.613 

0 

9  39  38.25 

X.9778 

N.  13    6  57.8 

xa.8sx 

I 

8    4  43.67 
8    6  48.02 

a. 0739 
a.o7xa 

21  39  27.6 
21  30  41.6 

8.7x6 
8.8x8 

2 

3 

8    8  52.21 

a. 0685 

21  21  49.4 

8.921 

4 

8  10  56.24 

a. 0659 

21  12  51. 1 

9.0*3 

PHASES 

OF  T] 

HE  MOON. 

5 

8  13    0.12 

a. 0633 

21    3  46.7 

9.ia3 

6 

8  15    384 
8  17     7.40 

a. 0607 
a. 0580 

20  54  3^3 
20  45  19-9 

9.aa3 
9.393 

7 

8 

8  19  10.80 

a.o5S4 

20  35  57-6 

9.4aa 

d 

h     m 

9 

8  21  14.05 

a. 0539 

20  26  29.3 

9. sax 

• 

New  Mooil 

•        * 

.     .   Oct.       8 

9  42.1 

10 

8  23  17.15 
8  25  20.09 
8  27  22.88 
8  29  25.52 

a  .0503 
a. 0478 
a.04S3 
a.o4a8 

20  16  55.1 
20    7  15.1 

19  57  29.3 
19  47  37-7 

9.6x8 

•  ■7XS 
9.8xa 
9.908 

3) 
0 
C 

First  Quartei 
Full  Moon 
Last  Quarter 

■ 

•     .     .     .     I? 

I  51-5 
12  15.5 
16  39.8 

11 

■         •         •          ■          ^  ^ 

22  - 

12 
13 

•         • 

.     ...     30  3 

14 

8  31  28.01 

a. 0403 

19  37  40.4 

X0.003 

»s 

8  33  30.35 
8  35  32.55 

a. 0378 
a. ©355 

19  27  37-4 
19  17  28.8 

X0.097 
XO.X9X 

16 

17 

18 

.    8  37  34.61 
8  39  36.52 

J.033X 
a .0307 

19    7  14  5 
18  56  54.6 

xo.a8$ 
10.378 

c 

Perigee   .    . 

•        • 

.     .     .   Oct.    ] 

d       h 

[I     0.1 

»9 

,    8  41  38.29 
^    8  43  39.92 

a.oa83 

18  46  29.2 
18  35  58.2 

XO.470 

c 

Aoofree   . 

J 

j6  23.1 

20 

a.oa6i 

xo.s6a 

■  *y^^^^**       •         • 

•        • 

21 

.    8  45  41.42 
1    8  47  42.78 

a.oax6 

18  25  21.8 
18  14  40.0 

xo.6sa 
X0.74a 

22 

»3 

8  49  44.01 

a. 0x93 

18    3  52.8 

xo.83a 

24 

8  SI  45-10 

a. 0x79 

N.  17  53    0.2 

xo.9ax 
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NOVEMBER,  1915. 


I. 


AT  GREENWICH  APPARENT  NOON. 


Day  of 
the 

I 
2 

3 

THE  SUN'S 

Sidef«al 
Time  of 
Semidi- 
ameter 
Passizig 

Me- 
ridian. 

Equation  of 
Time,  to  be 
Subtracted 

from 

Apparent 

Time.* 

Dif. 
ior 

Week. 

Ai>parent  Right 
Ascension. 

Dtff.for 
zHour. 

Apparent  Dedi- 
nation. 

Diff.for 
z  Hour. 

eter. 

I  Boor. 

Mon. 
Tues. 
Wed. 

h    m        8 
14  22  24.37 

14  26  19.20 

14  30  14.84 

s 
9.768 

9.803 
9.836 

S.I4  1024.3 

14  29  43.5 
14  48  48.8 

-48.58 
48.01 

47.42 

16       8.92 
16      9.17 
16       9.41 

t 
66.80 

66.92 

67.03 

m        5 
16  I9.II 

16  20.84 

16  21.74 

0.088 
0.054 
0.080 

Thur. 

Fri. 

Sat. 

4 

5 
6 

14  34  1 1.32 

1438  8.62 
1442  6.77 

9.870 

9-905 
9.940 

15    739.7 
15  26  15.7 

15  44  36.6 

-46.8Z 
46.  z8 

45.54 

16      9.65 
16      9.89 
16   10.13 

67.15 
67.26 

67.38 

i6  21.83 

1621.08 
16  19.49 

OJOI5 

0.049 
O.0S4 

SUN. 

Mon. 

Tues. 

7 
8 

9 

1446    5-75 
1450    5.57 
1454    6.24 

9975 

ZO.OIO 

10.045 

16    2  41.8 
16  20  30.9 
1638    3.4 

-44.88 
44.20 

43.50 

16   10.37 
16   10.61 
16  10.84 

67.50 
67.62 
67.74 

16  17.07 
16  13.81 
16     9.72 

0.1 19 
0.154 

o.zSS 

Wed. 

Thur. 
Fri. 

ID 
II 
12 

.1458    7.73 
15    2  10.06 

15    613.22 

10.080 
XO.IZ4 
10.149 

16  55  19.0 

17  12  17.2 
17  28  57.7 

-42.79 
42.06 

4i.3Jt 

16   11.08 
16  II. 31 
16  11.54 

67.86 

67.98 
68.10 

16     4.79 

15  59.04 
1552.44 

0.258 
0.291 

Sat. 

SUN. 

Mon. 

13 

15 

15  1017.22 
15  14  22.05 
15  18  27.71 

XO.184 
ZO.218 
10.253 

17  45  20.0 

18  I  23.7 
18  17    8.5 

-40.54 
39.76 
38.96 

16  11.77 
16  12.00 

16  12.22 

68.22 

68.34 

68.46 

15  45.03 

15  36.78 
15  27.70 

o.p7 
0.36X 

0.396 

Tues. 
Wed. 
Thur. 

i6 

17 
i8 

15  22  34.20 
15  26  41.51 
153049-66 

io.a88 
10.33a 
10-356 

18  32  34.0 

18  47  39.8 

19  225.5 

-38.15 
37.32 
36.47 

16  12.44 
16  12.66 
16  12.87 

68.58 
68.70 

68.82 

15  17-80 
15     7.07 
1455.51 

0.430 
0.465 
0.499 

Fri. 
Sat. 
SUN. 

19 

20 
21 

15  34  58-62 
1539    8.41 
15  43  19.02 

10.391 
10.425 

10.459 

19  16  50.9 

19  30  55.4 
19  44  38.8 

-35.61 

34.74 
33.86 

16  13.08 
16  13.28 
16  13.48 

68.94 
69.05 
69.16 

1443.14 
14  29.94 

14  15.93 

0.533 
0.567 

0.601 

Mon. 
Tues. 
Wed. 

22 

23 
24 

15  47  30.43 
15  51  42.66 

15  55  55.68 

10.493 
10. 536 

10.559 

1958    0.7 
20  1 1    0.8 
20  23  38.7 

-32.96 
32.04 
31. 11 

16  13.67 
16  13.86 
16  14.04 

69.27 

69.38 

69.48 

14     I. II 

13  45.49 
13  29.07 

0.634 
0.668 

0.701 

Thur. 

Fri. 

Sat. 

25 
26 

27 

16    0    9.49 
16    4  24.08 
16    839.43 

10.592 
X0.634 
10.656 

20  35  54.0 
20  47  46.4 
20  59  15.6 

-30.  z6 
39.20 
28.23 

16  14.22 
16  14.40 
16  14.57 

69.59 

69.69 
69.80 

13  ".87 
12  53.88 

12  35.14 

0.733 
0.765 
0.797 

SUN. 

Mon, 

Tues. 

28 
29 

30 

16  12  55.54 
i6  17  12.39 
16  21  29.96 

Z0.687 

10.717 
10.747 

21  10  21.2 
21  21    3.0 
21  31  20.5 

-37.24 
26.23 
25.32 

16  14.74 
16  14.90 
16  15.05 

69.90 
70.00 

70.09 

12  15.64 
II  55.40 
1134.45 

0.898 

0.858 

0.888 

Wed. 

31 

16  25  48.24 

X0.776 

vS.2I  41    13.5 

-24.  Z9 

16  15.20 

70.18 

II  12.79 

• 

0.917 

Non.~The  mean  time  of  Mmidlameter  paaslng  the  meridian  may  be  found  by  subtractinf  0^.18  from  the  sidereal 
time. 
The  rign  —  prefixed  to  the  hourly  chance  of  declinata<m  indicates  that  south  dedlnations  are  incteating. 


n. 
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AT  GREENWICH  MEAN  NOON. 


Day  of 

the 
Week. 


Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat. 

SUN, 

Mon. 

Tues. 

Wed. 
Thur. 
Fn. 

Sat. 

SUN. 

Men. 

Tues. 
Wed. 
Thur. 

Fri. 

Sat. 
SUN 

Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat. 

SUN 

Mon. 

Tues. 

Wed. 


Q 


I 
2 

3 

4 

5 
6 

7 
8 


o 
I 

2 

3 
4 
5 

6 

7 
8 


THE  SUN'S 


22 

23 
24 

25 
26 

27 
28 

29 
30 

31 


Apparent  Right 
Ascension. 


h     m        8 
14  22  27.02 

14  26  21.87 

14  30  17.52 

14  34  14.01 

14  38  11.32 
1442      9.47 

14  46  8.46 
14  50     8.28 

14  54    8-94 

14  58  10.43 

15  2  12.76 
15    6  15.91 

15  10  19.90 
15  14  24.71 

15  18  30.35 

15  22  36.82 
15  26  44.11 
15  30  52.23 


191  15  35  117 
20 1  15  39  10.93 
21  15  43  21.50 


15  47  32.88 

15  51  45.07 

15  55  58.05 

16  o  11.82 
16  4  26.36 
16  8  41.67 

16  12  57.72 
16  17  14.52 
16  21  32.04 

16  25  50.25 


Diff.for 
z  Hoar. 


t 
9.768 

9.80a 
9.836 

9.870 

9.90s 
9.940 

9-975 
10.010 

10.045 

X0.080 
10. 1 14 
X0.149 

10.183 
10.318 
10.252 

10.287 
10.321 
10.356 

10.390 
X0.424 

10.457 

Z0.491 
10.524 

10.557 

10.590 
10.622 
10.653 

10.684 

10.715 
10.745 

10.773 


Apparent  Dedi- 
natiott. 


tt 


s. 


4  10  37.5 
4  29  56.6 

4  49  1.7 

5  7  52.4 
5  26  28.3 

5  44  49.0 

6  2  54.0 
6  20  42.8 
6  38  15.2 

6  55  30.5 

7  12  28.5 
7  29  8.6 

7  45  30.6 

8  I  34.1 
8  17  18.5 

S  32  43-7 

8  47  49.2 

9  2  34.6 

9  16  59.6 

9  31  3.8 
9  44  46.9 


19  58  8.4 

20  II  8.1 
20  23  45.7 

20  36  0.6 

20  47  52.7 

20  59  21.5 

21  10  26.8 
21  21  8.2 
21  31  25.3 

S.  21  41  18.0 


Diff.for 
xHour. 


ft 


-48.57 
48.00 

47.41 

-46.80 
46.18 

45.54 

-44.87 
44.19 

43.49 

-42.78 
42.04 
41.29 

-40.53 
39-75 
38-95 

-38.14 

37.31 
36.47 

-35.61 
34.74 
33-85 

-32.95 
32.03 

31.10 

-30.15 
29.19 

28.21 

—27.22 
26.22 
25.21 

—24.18 


Equation  of 

Time,  lobe 

Added  to 

Mean  Time. 


Xtai/— The 

The  Sen- 


ior mean  noon  may  be 
to  the  hourly  diange  ot 


m       t 

6  19.14 
6  20.85 
6  21.75 

6  21.82 
6  21.06 
6  19.47 

6  17.04 
6  13.77 
6    9.67 

6  4.73 
5  58.97 
5  52.37 

544.94 
5  36.68 
5  27.60 

5  17.69 
5    6.95 

4  55.39 

4  43-01 
4  29.81 

4  15.79 

4    0.96 

3  45.34 
3  28.91 

3  11.70 
2  53-72 
2  34-97 

2  15.47 
I  55.23 
I  34-28 

I  12.62 


Diff.for 
z  Hour. 


t 
0.088 

0.054 

0.020 

0.015 
0.049 
0.084 

0.II9 

0.154 
0.188 

0.223 
0.258 
0.292 

0.327 
0.361 
0.396 

0.430 
0.465 
0.499 

0.533 
0.567 

0601 

0.634 
0.668 
0.701 

0.733 
0.765 

0.797 

0.828 
0.858 
0.888 

0.917 


the  same  as  that  for  apparent  noon, 
tloo  indicates  that  sMith  dcrlinations 


Sidereal  Time, 
or  Right  Ascen- 
sion of  Mean 
Sun. 


h     m         8 

4  38  46.16 
4  42  42.72 
4  46  39.27 

4  50  35.83 
4  54  32.38 

4  58  28.94 

5  2  25.50 
5  6  22.05 
5  10  18.61 

5  14  15.16 
5  18  11.72 
5  22  8.28 

5  26  4.84 
5  30  1.39 
5  33  57.95 

5  37  54.51 
5  41  51.06 

5  45  47.62 

5  49  44.18 
5  53  40.73 

5  57  37.29 

6  I  33.85 
6  5  30.41 

6  9  26.96 

6  13  23.52 
6  17  20.08 
6  21  16.64 

6  25  13.20 
6  29  9.75 
6  33     6.31 


16  37    2.87 


Diff.  for  X  Hour, 

+9».«S65. 

I     (Table  III.) 
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NOVEMBER,  1915. 


III. 


AT  GREENWICH  MEAN  NOON. 

• 

Day  of  the 
Month. 

Day  of  the 
Year. 

THE  SUN'S 

Logarithm  of  the 

Radius  Vector  of 

the  Earth. 

Diff.  fof 
zHour. 

Mean  Time  of 
Sidereal  Noon. 

True  Longitude. 

Diff.  for 
z  Hour. 

Latitude. 

X 

i' 

• 

r            n 

/            tr 

»/ 

rt 

h     m        s 

I 

305 

217 

59  131 

58     20.2 

150.14 

—  0.20 

9.996  6623 

-45-9 

9  19  41.89 

2 

306 

218 

59  17.4 

58     24.4 

150-23 

0.32 

9996  5525 

45-6 

9  15  45.9S 

3 

307 

219 

59  23.9 

58     30.7 

150-31 

0.42 

9.996  4435 

45-3 

9  II  50.07 

4 

308 

220 

59  32.4 

58     39.1 

150.40 

-0.50 

9996  3350 

-45-1 

9     7  54.1^ 

5 

309 

221 

59  43.0 

58  49-5 

150.48 

0.56 

9.996  2272 

44-9 

9     3  58.25 

6 

310 

222 

59  55.5 

59     1.9 

150.56 

0.60 

9.996  1 1 97 

44.6 

9     0    2.34 

7 

311 

223 

60     9.8 

59  16.1 

150.63 

—  0.62 

9.9960128 

-44.4 

8  56    6.43 

8 

312 

224 

60  26.0 

59  32.0 

150.70 

0.60 

9.995  9063 

44.2 

8  52  it).52 

9 

313 

225 

60  43.8 

59  49.7 

150.77 

0.54 

9-995  8004 

44.0 

8  48  14.61 

lO 

314 

227 

I     3-1 

0     8.9 

150.84 

-045 

9.995  6951 

-43.7 

8  44  18.70 

II 

315 

228 

I  23.9 

0  29.6 

150.90 

0.35 

9.995  5906 

43-4 

8  40  22.79 

12 

316 

229 

I  46.2 

0  51.7 

150.96 

0.22 

9-995  4870 

430 

8  36  26.88 

13 

317 

230 

2     9.8 

I   15-2 

151.02 

—  0.08 

9.995  3845 

-42.5 

8  32  30.97 

14 

318 

231 

2  34.8 

I  40.0 

151-08 

■f  0.05 

9.995  2833 

41.9 

8  28  35.06 

15 

319 

232 

3     i-i 

2     6.1 

151.14 

0.17 

9.995  1835 

41.2 

8  24  39.15 

i6 

320 

233 

3  28.8 

2  33.6 

151. 19 

+  0.28 

9.995  0854 

-40.5 

8  20  43.24 

17 

321 

234 

3  57.7 

3     2.4 

151.24 

0.37 

9.994  9890 

39-8 

8  16  47.33 

i8 

322 

235 

4  28.0 

3  32.6 

151-30 

0.44 

9.994  8945 

390 

8  12  51.42 

19 

323 

236 

4  59.7 

4     4-1 

151-35 

+  0.48 

9.994  8020 

-38.2 

8     8  55.50 

20 

324 

237 

5  32.8 

4  37.0 

151.41 

0.49 

9.994  71 16 

37-3 

8     4  59.59 

21 

325 

238 

6     7.3 

5  II-4 

151-47 

0.47 

9.994  6232 

36.4 

8     I     3.68 

22 

326 

239 

6  43.3 

5  47.2 

151-53 

+  0.43 

9.994  5370 

-35-5 

7  57    7-77 

23 

327 

240 

7  20.8 

6  24.4 

151-59 

0.37 

9.994  4529 

34.6 

7  53  "86 

24 

328 

241 

7  59.7 

7     31 

151.65 

0.28 

9.994  3710 

33-7 

7  49  15-95 

25 

329 

242 

8  40.1 

7  43.4 

151.72 

+  0.17 

9.994  2913 

-32.8 

7  45  20.04 

26 

330 

243 

9  22.1 

8  25.2 

151.78 

+  0.05 

9.994  2137 

31-9 

7  41  24.12 

27 

331 

244 

10     5.6 

9     8.5 

151.84 

—  0.07 

9.994  1381 

31-1 

7  37  28.21 

28 

332 

245 

10  50.6 

9  53.4 

151.90 

—  0.19 

9.994  0646 

-30.2 

7  33  32.30 

29 

333 

246 

II  37.2 

10  39.8 

151-97 

0.31 

9.993  9930 

29.4 

7  29  36.39 

30 

334 

247 

12  25.2 

II  27.6 

152.03 

0.41 

9.993  9233 

28.7 

7  25  40.48 

31 

335 

248 

13  14.8 

12  17.0 

152.09 

-0.50 

9.993  8554 

-a8.o 

7  21  44.56 

NOTB.— 1 

lie  longitudes  in  the  < 

column  A  are  rej 

ferred  to  the  true  equtn 

ox  of  their  own  dat( 

E.  while 

Diff.  for  z  Hour. 

those  iz 

L  the  column  il 

'are  referred  to 

the  mean  equinox  of  th 

t  beginning  of  the  Bi 

rffielian 

—9^.8296. 

fictitious  year. 

(Table  H.) 
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THE  MOON'S 


SBHIDIAMETER. 


Noon. 


ti 


5  i8.2 
5  32.0 
5  470 


2.3 
16.5 

6  28.0 


6  35-6 
6  38.6 
6  36.6 

6  30.3 
6  20.7 
6     9.0 


56.4 

43.9 
32.2 

21.6 
12.4 

4.5 


4  57.9 
4  52.6 

4  48.4 

4  45-6 
4  44-0 
4  44-1 


45-9 
49.8 

4  55-9 


5 
5 


4-4 

15-4 
28.5 


31  I  I 


5  43-5 


Midnight. 


5 
5 


u 


5  24.8 
5  39-4 

5  54-7 

6  9.6 
6  22.6 

6  32.4 

6  37-7 
6  382 

6  34.0 

6  25.8 
6  15.0 
6     2.7 

5  50.1 

5  37.9 
5  26.7 


16.8 

8.3 
I.I 


4  55.1 

4  50.4 

4  46.8 

4  44-6 

4  43-9 

4  44.8 

4  47-6 

4  52.5 

4  59-8 

5  9-6 
5  21.7 
5  35.8 


15  51-4 


HORIZONTAL  PARALLAX. 


Noon. 


II 


56     382 

56  54-47 

57  49.82 

58  45.90 

59  37.78 

60  20.10 

60  48.15 
60  58.91 
6051.77 

60  28.64 

59  53-29 
59  10.31 

58  24.10 
57  38.28 
56  55-26 

56  16.51 
55  42.65 
55  13-75 

54  49-63 

54  29.99 
54  14.80 

54  4.22 
53  58.64 

53  58.75 

54  5.41 

54  19.55 
5441.99 

55  13-29 
55  53.50 
5641.91 


Diff.  for 
I  Hour. 


ti 


+1.969 
2.23a 

2-353 

+2.286 
1.999 
1.494 

+0.823 
+0.070 
-0.651 

—1.249 
1.664 
1.886 

-I -939 
1.864 

1. 711 

-1.515 
1.306 

1. 103 

-0.910 
0.726 

0.538 

-0.341 
-0.119 
+0.134 

+0.427 

0.757 
1. 117 

+1.492 

1.854 
2.168 


Midnight. 


57  36.77  1  +2.383 


II 


56  28.35 

5721.78 

58  18.06 

59  12.70 

60  0.46 
60  36.14 

60  55.80 

60  57.51 
60  42.00 

60  12.21 
59  32.46 
58  47.36 

58    0.96 

57  16.31 
56  3530 

55  58.95 
55  27.59 
55    i-ii 

54  39.26 
5421.83 
54    8.92 

54  0.76 

53  57.94 

54  I  20 

54  11.49 
54  29.69 

54  56.51 

55  32.31 

56  16.76 

57  8.69 

58  5-73 


Diff.for 
z  Hour. 


II 


+2.115 

2313 
2.345 

+2. 171 
1.772 
1. 174 

+0.449 
-0.301 

0.970 
—1 .481 

1-799 
1932 

-1.913 

1-795 
1. 616 

—1.411 
1.204 
1. 004 

-0.818 
0.633 
0.441 

-0.234 

+0.003 

0.276 

+0.588 

0.934 
1.304 

+1.677 
2.020 
2.291 

+2.437 


UPPER  TRANSIT. 


Meridian  of 
Gicenwich. 


h        m 

19  36.3 

20  21.2 

21  7.4 

21  56.3 

22  49.0 

23  46.7 
6 

0  49.1 

1  54-6 

3  0.2 

4  2.7 

5  0.2 

5  52.4 

6  40.3 

7  25.1 

8  8.1 

8  50.7 

9  33-9 


o 
I 
I 

2 

3 
4 


18.4 

50 

53.6 

43.8 
34.6 
25.0 


5  14.0 

6  i.o 

6  46.2 

7  30.0 

8  13.4 
857-3 


19  43-2 


Diff.  for 
I  Hour. 


m 
1.86 

1.89 

1.97 

2. II 
2.30 
2.51 


2.68 

2-75 

2.68 

2.51 
2.28 

2.07 
1.92 
1.82 

1.78 
1.78 
X.82 

X.89 
1.98 
2.06 

2. II 
2.12 
2.08 

2.00 
X.92 
1.85 

1.81 
1. 81 
1.86 


AGE. 

Noon. 

d 
23.6 

24.6 

25.6 

26.6 
27.6 
28.6 

0.2 
1.2 
2.2 

3-2 
4.2 

5.2 
6.2 

7.2 

8.2 

9.2 

10.2 

II.2 

12.2 
13.2 
14.2 

15.2 
16.2 
17.2 

18.2 
19.2 
20.2 

21.2 
22.2 
23.2 


1.98     I  24.2 


126 


NOVEMBER,  1915. 

GREENWICH  MEAN  TIME. 


V. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


O 
Z 
9 

3 

4 

5 
6 

7 
8 

9 
xo 

ZI 

Z3 

13 
X4 

X5 
z6 

17 
zS 

19 
20 

9Z 
92 

33 


O 

z 

3 

3 

4 

5 
6 

7 
8 

9 
zo 

ZI 
Z2 

13 
14 

15 
16 

18 

19 
20 

21 

22 

23 
24 


Right  Ascenskm. 


Diff. 

for 

iMin. 


Declination. 


MONDAY  I. 


h 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 
o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 


m 
39 
41 
43 
45 
47 
49 
51 
53 
55 
57 

59 

I 

3 

5 

7 

9 
II 

13 

15 

17 

19 
21 

23 
24 


38*25 
36.89 

35-47 

33-99 
32.46 

30.88 

29.25 

2758 
25.88 

24.14 

22.37 

20.57 

18.75 
Z6.91 

Z5.06 

13.19 
11.32 

9-45 

7-57 
570 

3-84 
1.99 

0.15 
58.34 


9778 
9768 
9758 
9749 

974X 

9733 

9725 
97x9 

9713 
9708 
9703 
9698 

9695 

9693 
9690 
9688 
96S8 
96S8 
9688 
9689 
969X 

9693 

9696 

970X 


// 


N, 


N. 


13    6 

12  54 
12  41 
12  28 
12  14 
12  I 
II  48 

"  35 
II  21 

II    8 

10  54 

10  41 

10  27 

10  14 

10    o 

9  46 

9  32 

9  18 

9    4 
8  50 

836 
8  22 

8    8 

7  53 


TUESDAY  2. 


o  26 
o  28 
o  30 
o  32 

o  34 
o  36 

o  38 
o  40 
o  42 
o  44 
o  46 
o  48 
o  50 


52 

54 
56 
58 

o 
2 

4 

6 

8 

10 

12 

14 


56.56 

x.970^ 

54.81 

1.971X 

53.09 

X.9717 

51.41 

X  .97*3 

49-77 

X.973X 

48.18 

X.9739 

46.64 

I .9748 

45-15 

1.9758 

43-73 

X.9768 

42.37 

1.9779 

41.08 

1.979a 

3987 

1. 980s 

38.74 

X.9818 

3769 

X  .9833 

36.73 

1.9848 

35-86 

X.9863 

3509 

X.9880 

34.42 

X.9898 

33-86 

X.9916 

33-41 

X.9935 

3308 

X.99SS 

3287 

1.9976 

32.79 

1.9998 

32.84 

a. 0019 

3302 

a. 0043 

N. 


7  39 
7  25 
7  10 

6  56 
6  41 
6  27 
6  12 


5 
5 
5 
5 

4 


57 

43 
28 

13 
58 

4  43 
4  28 


4 
3 
3 
3 

3 

2 

2 
2 
2 


13 
58 

43 
28 

13 
58 
42 

27 
12 


N. 


I  57 
I  41 


57.8 
4.6 

7.1 
5.4 
59.5 
49.5 
35.4 
17.2 

550 
28.8 

58.7 

24-7 
46.9 

5-3 
20.0 

31.0 

38.4 
42.2 

42.4 

39-2 

32.5 
22.4 

9.0 
523 


32.3 
9-2 

42.9 

13-5 
41. 1 

5.8 

27-5 

46.3 

2.4 

15-7 
26.3 

34-3 

39.7 

42.5 

42.9 

40.9 
36.6 

29.9 

21. 1 

lO.I 

56.9 
41.7 

24.6 

5-6 

44.7 


Diff. 

for 

X  Min. 


Bour. 


It 

12.851 

13.933 

".993 
X3.063 

13.133 
i3.aox 
13.269 
13.337 
13 .403 
X3.469 
13.534 
13.598 
13.662 

13.7*4 
13. 786 

X3.847 
13.907 
13 .967 
14. 025 
14.083 
14.140 
X4.X96 
14.251 
X4.306 


X4-359 
X4.4ia 
14.464 
X4.S15 
X4.564 
14.613 
X4.669 
14-709 
X4.7S5 
14.80X 

14 .845 
14.888 
14.932 

14. 973 
15.013 

X5053 
15.092 
15.129 
15.165 
15.202 

«5.237 
15.269 

15.301 
XS.333 
XS.363 


Ril^t  Ascension. 


Diff. 
for 

xMin. 


Dedinatkm. 


Diff. 
for 

xMin. 


o 
I 

2 

3 
4 

5 
6 

7 
8 

9 
10 

II 

12 

13 
Z4 

15 
16 

17 
18 

19 

20 

21 
22 

23 


o 

I 
2 

3 
4 

5 
6 

7 
8 

9 
10 

II 

12 

13 
14 

15 
16 

17 
18 

19 
20 

21 

22 

23 
24 


12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 


WEDNESDAY  3. 


h  m 
14 
16 
18 
20 
22 

24 
26 

28 
30 
32 
34 
36 
38 
40 
42 
44 
46 

49 

51 

53 

55 

57 

59 
3     I 


8  S 

33.02  2.0043 

33-35  »'«^» 

33.82  2.009X 

34.44  a. 0117 

35.22  2.0143 
36.16  2.0170 
37.26  2.0198 
38.54  2.0228 

39-99  a. 0258 

41.63  2.0288 

43.45  »-«»3X9 

45.46  2.035a 

47.67  2.038s 
50.08  2.0419 
52.70  a. 0454 

55-53  »-<h89 

58.57  a. 0526 

1.84  a. 0563 

5-33  «-*>^* 

9.06  a. 0641 

13.02  a.o68i 

17.23  2.07aa 

21.68  a. 0763 
26.39  I  a. 0807 


N. 


N. 
S. 


S. 


THURSDAY 


3 

5 

7 

9 
II 

14 
16 
18 
20 
22 

24 
26 

28 

31 
33 
35 
37 
39 
41 
44 
46 
48 
50 
52 
55 


31-36 

36-59 
42.09 
47.86 

53-91 
0.25 

6.87 

13.78 
21.00 
28.52 

36.35 

44.49 
52.96 

1-75 
10.86 

20.31 

30.10 

40.23 

50.71 
1.54 

12.73 
24.28 

36.20 

48.49 

1. 16 


t.0850 
2.0894 

a. 0939 
a. 0985 
a.  1033 
9.1080 
a.xxaS 
a.xx78 
a.xaaS 
a. 1279 
a. 1331 

a.X384 
a. 1438 
a.  149a 

a. 1547 
a. 1603 
a. 1660 
a. 1718 
a. 1776 
9.183s 
a.  1895 
a.  1956 
a. 2018 
a.aoSo 
a. 2X43 


S. 


S. 


0       r         #f 

n 

z  41  44.7 

X5-J*S 

I   26  22.0 

X5.J0> 

z  zo  57.7 

I5.4»9 

0  55  31.7 

XS.446 

0  40    4-2 

i$-«7X 

0  24  35.2 

X5-W6 

0    9    4-7 

IS.5» 

0    6  27.2 

I5.5*» 

0  22    0.3 

tS'i^ 

0  37  34.6 

is-sto 

0  53  10. I 

i5.tei 

z    8  46.7 

15.618 

z  24  24.2 

I5.6U 

z  40     2.6 

15.6^ 

I  55  41.9 

xs.«a 

9  ZI  22.0 

15.674 

2  27    2.8 

1568« 

2  42  44.1 

15 '6n 

3  58  25.9 

XS.1«« 

3  U    8.2 

X5.7* 

3  29  50.8 

X5.7X3 

3  45  33-7 

15.7x7 

4    z  z6.8 

X5.7»t 

4  Z7    0.0 

Xi-1» 

4- 

4  32  43-2 

X5.7Xf 

4  48  26.3 

xs-TX* 

5    4    9.3 

15. 7U 

5  19  52.0 

JS-t^ 

5  35  34.4 

XS-TOIS 

5  51  16.3 

xs.6»4 

6    6  577 

X5.M« 

6  22  38.4 

X5.67J 

6  38  Z8.5 

X5.tfi 

6  53  57.8 

X5.649 

7    9  36-1 

J5'6it 

7  25  13  5 

IS -613 

7  40  49-7 

X5-S9S 

7  56  24. 7 

xs-sn 

8  zz  58.4 

X5.5P 

8  97  30.7 

fS'S^ 

8  43     1-5 

xssoo 

8  58  30-7 

X5.473 

9  13  58.2 

15.443 

9  29  23.9 

X5.4" 

9  44  47.6 

X5.3»8 

zo    0    9.3 

15.343 

zo  Z5  28.8 

15.307 

zo  30  46.1 

ts-M 

zo  46    z.o 

15.228 

»  57  M-i: 

»  59  »7-64 

J  I  41-46 

J  3  55-68 


17  39,46 
13  19  46. SS 
13  aa    406 

13    34   31 

13  26  40-37 
1  ij  38  59.18 
,  ij  31  18.43 
;  13  3i  381 
I  13  35  58-34 
I  13  38  18.83 

13  40  39-85 
I  »3  43  " 

13  4S  33-27 
1  '3  47  45-66 


046     l.o 

I  I  13-4 

I  j6  33.3 

I  3'  303 

I  46  34.6 

»  '  35-9 

3  16  34.3 

3  3J  39.3 

»  46  "-I 


3  59  46.3 

4  14  '5-8 
4  38  41. 1 
4  43    '■' 

4  57  l8.8 

5  "  3«-9 
S  "5  38.4 
5  39  41 -I 

5  S3  38.9 

6  7  31-6 


SATURDAY  6. 


\l 


13  so  8.51 
13  53  31.83 
13  54  SS-^o 
'3  57  19-&4 

13  59  44-55 
M  a  9-73 
«    4  35-37 

14  7  J-49 
14  9  38.06 
14  II  55- >3 

14  t6  50.66 
14  19  19- '4 
14  II  48.0Q 
14  34  17.51 
14  36  47.40 
14  S9  17  76 
14  3'  4860 
14  34  "9-90 
14  36  51.67 
14  39  a3-90 
14  41  56-6* 
14  44  39-76 
'4  47  3-3S 
'4  49  37-45 


35 

1.4  [ 

48  38  a  1 

9-4  1 

'5  3S-0  1 

38 

54-7 

43 

8-5 

55 

16. 1 

8 

'7-5 

31 

13.6 

34 

46 

43- » 

59 

18.3 

46.6 

94 

7-9 

36 

48 

aS.S 

3S.3 

30.0 

34 

4-3 

35  40- S  1 

47 

8.8 

58 

39-1 

30  *"■'  ' 

44-8 

3»  4°o  1 

14  49  37-45 

>'j?i? 

S.  3.  31  40-0 

».fl 

14  5a  "-98 

31   43   36.6 

14  54  46.96 

i.]S6t 

"  53    4  5 

». 

14  57  33.39 

33    3  33  5 

'4  59  58  35 

..fcl4 

33    13    53.6 

K>. 

'5    "  34-56 

■  .4eU 

13  34     4-5 

•5    5  "3' 

>.«i«e 

3334     6.3 

IS    748-48 

>.e»i 

33  43  58-6 

IS  10  36.0B 

>.»«« 

33  53  41.5 

».« 

'S  13    4  10 

..«j7. 

"3    3  14-8 

»-4 

15  15  43-53 

1.&U0 

93    13  38.4 

»-t 

IS  18  31.37 

>.«5«* 

33   31    S3.3 

15   31      a.63 

.,»SJ, 

33   30   56.0 

■.» 

IS  33  40.37 

>.««4I 

33  39  49-8 

s.a 

15  36  30.31 

..t^ 

as  48  33-4 

IS  39    0.74 

>.«)«» 

»3  57    6.7 

'■* 

IS  3'  41-54 

.,Mj. 

84    5  39.6 

a. 

15  34  33.73 

..«8m 

34  13  43-1 

». 

15  37    4-36 

>.«9U 

34  31  44.0 

15  39  46- '5 

J.JOH 

34  39  3S.1 

»-» 

IS  43  a8-40 

a*  37  15-5 

IS  45  10-98 

•.JI15 

34  44  450 

1-4 

IS  47  S3  90 

i.Ti«a 

34  53    3-5 

J-» 

IS  SO  37-14 

..).„ 

B.  34  59  10.9 

7 -a 

U 

ONDA 

VS. 

IS  53  30.70 

,.,M 

S.  as    6    73 

6.B 

15  56    4-57 

•  ■Ml* 

as    13   S3-3 

«.« 

15  58  48-73 

■  ■»»« 

35  19  3S-9 

16     133.18 

■.T4JI 

as  as  481 

e. 

16    4  17.90 

•.)47« 

35  31  58.8 

16    7    3.89 

>-I5«> 

35  37  57-9 

16    9  48.14 

•  .TI«* 

3S  43  45-4 

s-« 

16    13   33.63 

i.ytot 

as  49  ai.3 

16  IS  19.36 

1,7(140 

as  54  4S-a 

1618    5-31 

•,j«je 

35  59  57-3 

16  30  51.47 

36    4  S7-4 

16  33  37.84 

•  ■71** 

a6    9  45-6 

16  36  34-40 

36  14  31.8 

16  39   II.  14 

.,ja>4 

36  18  45-8 

16  31  58.0S 

..tS». 

36  33  57-7 

t-f 

16  34  4S-" 

..)8!1 

36  36  57.4 

16  37  33-3' 

•.»8lB 

36  30  44-a 

i.f 

16  40  19.65 

36   34   30.0 

1643    7-'> 

1-T»I» 

36  37  43. 8 

16  45  54.67 

•  ■nt* 

36  40  53-3 

J.O 

16  48  43.3a 

36  43  5'-4 

a. a 

16  SI  30.06 

36  46  37,1 

16  54  17.87 
16  S7     5-73 

•  ■mi 

36  49  I0.4 

'■* 

•.J9»l 

36  5"  31-3 

16  S9  53-64 

'■n»7 

S.  36  53  39.6 
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NOVEMBEK,  1915. 


VII. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

Diff. 

Diff. 

Hour. 

Right  Ascension. 

for 

Declination. 

for 

Hour. 

Riffht  Ascension. 

for 

Declination. 

for 

zMin. 

I  Min. 

• 

zMin. 

xMiii. 

TUESDAY  9. 

THURSDAY  11. 

h 

m       s 

9 

•        t          rt 

#/ 

h    m       s 

s 

•      f       tf 

f» 

o 

16 

59  53-64 

9.7987 

S.  26  53  39.6 

9.03s 

0 

19  II     4-97 

9.6009 

S.  24  39  56.5 

7.3x6 

I 

17 

2  41.58 

a.799X 

26  55  35.4 

1.897 

I 

19  13  40.79 

9.5933 

24  32  387 

7.3:* 

2 

17 

5  29.53 

a. 7993 

26  57  18.8 

1. 618 

2 

19  16  16.16 

9.5S56 

24  25  11.4  ;  7-sij 

3 

17 

8  17.49 

».7993 

26  58  49.6 

Z.410 

3 

19  18  51.06 

9.5778 

24  17  34.7  •    :.69« 

4 

17 

II     5-44 

J. 7990 

27    0    8.0 

X.903 

4 

19  21  25.49 

9.5699 

24     9  48.6  1    iMi 

5 

17 

13  53-37 

9.798s 

27    I  13.8 

0.993 

5 

19  23  59-45 

9.569Z 

24     I  53-3 

7.99« 

6 

17 

16  41.26 

2.797* 

27    2    7.1 

0.78s 

6 

19  26  32.94 

9.SS4X 

23  53  48.9 

8.i4 

7 

17 

19  29.11 

a.  7970 

27    2  48.0 

0.578 

7 

19  29    5-94 

9.5460 

23  45  35-5 

S.19I 

8 

17 

22  16.90 

a.79s8 

27    3  16.4 

0.369 

8 

19  31  38.46 

9.5379 

^3  37  13.1 

8.44A 

9 

17 

25    4.61 

9.7945 

27    3  32.3 

— o.x6a 

9 

19  34  10.49 

9.5998 

23  28  42.0  '    i-9P 

lO 

17 

27  52.24 

9.7930 

27    3  35.8 

+0.046 

10 

19  36  42.03 

9.52x6 

23  20    2.3 

i:53 

II 

17 

30  39.77 

9.79x3 

27    3  26.8 

0.9S3 

II 

19  39  13.08 

9.5134 

23  11  14.0 

Sirs 

12 

17 

33  27.19 

9.7893 

27    3     5.4 

0.460 

12 

19  41  43.64 

9.5059 

23     2  17.3 

9JDH 

13 

17 

36  14.48 

9.7871 

27     2  31.6 

0.666 

13 

19  44  13.70 

9.4968 

22  53  12.3 

9.1P 

34 

17 

39     1-64 

9.7848 

27     I  45-5 

0.87  z 

14 

19  46  43.26 

a. 4886 

22  43  591 

9.18S 

15 

17 

41  48.65 

9.783a 

27    0  47.1 

Z.076 

15 

19  49  12.33 

9.4803 

22  34  37-8      »•*»* 

i6 

17 

44  3550 

9.7793 

26  59  36.4 

X.980 

16 

19  51  40.89 

9.47x9 

22  25    8.6 

9.SS3 

17 

17 

47  22.17 

9.7763 

26  58  13.5 

1.483 

17 

19  54    8.96 

9.4636 

22  15  31.5 

9-^ 

i8 

17 

50    8.66 

9.7739 

26  56  38.4 

1.687 

18 

19  56  36.52 

9.4559 

22     5  46.7      >.«» 

19 

17 

52  54.95 

a.7698 

26  54  51.1 

Z.889 

19 

19  59    3.58 

9.4468 

21  55  54.3 

9.957 

20 

17 

55  41.04 

9.7663 

26  52  51.7 

9.090 

20 

20    I  30.14 

9.4385 

21  45  54.3 

10^ 

21 

17 

58  26.90 

9.7694 

26  50  40.3 

9.a9z 

21 

20    3  56.20 

9.4301 
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lO 

344 

II 

345 

12 

346 

13 

347 

14 

348 

15 

349 

i6 

350 

17 

351 

i8 

352 

19 

353 

20 

354 

21 

355 

22 

356 

23 

357 

24 

358 

25 

359 

26 

360 

27 

361 

28 

362 

29 

363 

30 

364 

31 

365 

32 

:^66 

THE  SUN'S 


True  Iroogitude. 


n 


248  13     14.8 

249  14        5.8 

250  14     58.3 

251  15     52.0 

252  16    47.1 

253  17    43.2 

254  18    40.4 

255  19    38.5 

256  20    37.5 

257  21    37.2 

258  22    37.4 

259  23    38.3 

260  24   39.6 

261  25   41.4 

262  26   43.7 

263  27   46.4 

264  28   49.6 

265  29    53.3 

266  30   57.3 

267  32       1.9 

268  33      6.9 

269  34    12.4 

270  35    18.4 

271  36    24.8 

272  37  31-8 

273  38  39-4 

274  39  47.4 

275  40  56.0 

276  42     5.0 

277  43  14.6 

278  44  24.6 

279  45  35.0 


tf 


12  17.0 

13  7.9 
14 


0.2 


14  53.7 

15  48.6 

16  44-5 

17  41.6 

18  39-5 

19  38.2 

20  37.7 

21  37.8 
^2  38.4 

23  39-6 

24  41.2 

25  43.3 

26  45.8 

27  48.8 

28  52.3 

29  56.2 

31  0.5 

32  5.3 

33  IO-6 

34  16.4 

35  22.6 

36  29.5 

37  36.8 

38  44-6 

39  53.0 

41  1.9 

42  11.3 

43  21. 1 

44  31.3 


DifT.  for 
I  Hour. 


tt 


5209 

5215 
52.21 

52.27 
52.32 
52.36 

52.40 
52.44 
52.47 

52.50 
52.52 

52.55 

52.57 
52.59 

52.62 
52.64 
52.66 

52.68 

52.70 
52.72 

52.74 
52.76 
52.78 

52.80 
52.83 
52.85 

52.87 
52.89 
52.91 
52.93 


152.94 


I«atitude. 


f/ 


-0.50 
0.56 
0.60 

—  0.61 

0.59 
0.53 

-0.45 

0.34 
0.22 

—  0.08 
+  0.06 

0.19 

+  0.31 
0.41 
0.48 

+  0.53 
0.55 

0-53 

+  0.49 

0.43 
0.35 

+0.25 

+  0.13 

0.00 

-0.13 
0.25 
0.36 

—  0.46 

0.53 
0.58 

0.60 
-0.58 


I/Ogarithxn  of  the 

Radios  Vector  (A 

the  Earth. 


9-993  8554 

9.993  7892 
9.993  7244 

9.993  661 1 
9.993  5992 
9.993  5386 

9-993  4792 
9.993  42 1 1 

9.993  3644 

9-993  3092 
9.993  2556 
9.993  2038 

9-993  1539 
9.993  1061 

9.993  0606 

9.9930174 
9.992  9768 

9.992  9386 

9.992  9031 
9.992  8703 
9.992  8401 

9.992  8128 
9.992  7882 
9.992  7662 

9.992  7469 
9.992  7303 
9.992  7164 

9.992  7048 
9.992  6957 
9.992  6888 
9.992  6840 

9.992  6812 


Diff .  for 
X  Hour. 


-«8.o 

27-3 
26.7 

—26.1 

255 
25.0 

-24.5 
239 

23.3 

-a2.7 
22.0 
21.2 

-20.3 
19.4 
18.4 

-17.4 
16.4 

15.3 

-14.2 

I3-I 
12.0 

-X0.8 

9-7 
8.6 

■  7.5 
6.4 

5-3 

4.3 
3.3 
2.4 
1.6 

-0.8 


NOTB.— The  longitudes  in  the  column  I  arc  referred  to  the  true  equinox  of  their  own  date,  while 
those  in  the  column  I'  are  referred  to  the  mean  equinox  of  the  beginning  of  the  Bcsselian 
fictitious  year. 


Mean  Time  of 
Sidereal  Nooo. 


h  m        « 

7  21  44.56 

7  17  48.65 

7  13  52.74 


7 
7 

7 


56.83 
0.92 

2    5.00 


9 
6 


6  58  909 
6  54  13.1B 
6  50  17.27 

6  46  21.35 
6  42  25.44 
6  38  29.53 

6  34  33-6^ 
6  30  37.70 
6  26  41.79 

6  22  45.88 
6  18  49-96 
6  14  54.05 

6  10  58.14 
6     7    2.22 

6     3    6-3^ 

5  59  10-40 
5  55  14.48 
5  51  i«-57 

5  47  22.66 
5  43  26.75 
5  39  3083 

5  35  34.92 
5  31  3901 
5  27  4309 
5  23  47'^ 

5  19  5127 


Diff,  for  I  Hoar. 
(Table  11.) 
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GREENWICH  MEAN  TIME. 
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THE  MOON'S 


e 

0 

y 
X 
** 

"3 

« 


SEMIDIAMBTBR. 


HORIZONTAL  PARAI^I^AX. 


UPPER  TRANSIT. 


AGE. 


Noon. 


ft 


I 
2 

3 

4 

5 
6 

7 
8 


10 

II 

12 

'3 
H 
'5 

i6 

I? 
i8 

19 
20 

21 

22 

23 
24 

25 
26 

27 

28 

29 
30 

31 


15  43.5 

15  59.4 

16  15.0 

16  28.9 

16  39-4 
16  45.2 

i6  45.5 
i6  40.3 
16  30.4 

16  17.2 
16  2.3 
15  47.0 

15  32.5 
15  19.6 

15    8.6 

14  59.8 
14  53.0 
14  48.2 

14  45-2 
14  43.7 
14  43-6 

14  450 
H  47-7 

14  519 

H  57-7 

15  5.2 
15  14-6 

15  25.9 
15  38.9 

15  53.1 

16  7.6 


32  1  16 


21.5 


Midni^t. 


Noon. 


n 


ti 


5  51.4 

6  7.3 
6  22.3 

6  34.7 

6  43.0 

6  46.1 

6  43.6 

6  35.9 

6  24.1 

6  9.9 

5  54-6 

5  39.6 

5  25.8 

5  13.9 

5  40 

4  56.2 

4  50.4 

4  46.5 

4  44.2 

4  43.5 

4  441 

4  46.1 

4  49-6 

4  54.6 

5  1-2 

5  9-7 

5  20.1 

5  32.2 

5  45-9 

6  0.4 

6  14.7 


57  36.77 

58  35.08 

59  32.49 

60  23.45 

61  2.10 
61  23.41 

61  24.48 

61  532 
60  29.02 

59  40.55 
58  45.66 

57  49.61 

56  56.51 
56  9.11 
55  28.91 

54  56.50 
5431.69 
54  14.03 

54  2.79 
53  57.33 

53  57.15 

54  2.00 

54  11.97 
54  27.32 

54  48.60 

55  16.36 

55  50.95 

56  32.38 
5719.95 

58  11.93 

59  5-43 


16  27.7     59  56.21 


Diff.for 
z  Hour. 


er 


+2.383 
2.446 

3.298 

+1.907 

1.277 

+0.478 

-0.389 
1.185 
X.805 

-«.i93 

2-345 
2.398 

-2.108 
1.832 

I.5H 

-1.189 
0.881 
0.596 

-0-345 
—0.1 14 

+0.097 

+0.308 
0.524 

0.759 

+I.OI8 
Z.298 

1.585 

+Z.862 
2.090 
2.222 
2.206 


Midnicht. 


ft 


58     5.73 

59    4-23 

59  59.14 

60  44.67 

61  15.16 
61  26.56 

61  17.29 
60  49.03 
60  5.95 

59  13.56 
58  17.49 
57  22.49 

56  31-98 
55  48.05 
55  11.73 

5443.17 
54  22.00 

54  7.66 

53  59.37 
53  56.61 

53  58.94 

54  6.34 
54  18.94 

54  37.18 

55  1.64 

55  32.79 

56  10.83 

56  55.48 

57  45.54 

58  38.72 

5931.47 


+1.989     60  18.98     +1.795 


Diff.for 
z  Hour. 


Meridian  of 
Qreenwidi. 


ff 

+2.437 
2.402 

2.134 

+1.619 

0893 

•to.045 

—0.804 

I.521 
2.030 

-^.296 

2.343 
2.217 

-1.978 
1.676 

1.350 

-1.033 

0.734 
0.467 

-0.227 
-0.007 
+0.202 

+0.415 
0.639 
0.886 

+1.156 
1. 441 
1.727 

+1.985 
2. 171 
2.336 
3.125 


h      m 

19  43.2 

20  32.5 

21  26.6 

22  26.3 

23  31. 1 

6 
o  38.6 

I  45.0 

2  47.3 

3  43.9 

4  35-1 

5  22,1 

6  6.5 

6  49.6 

7  32.6 

8  16.6 

9  2.2 
9  50.0 

10  39.6 

11  30.3 

12  21.0 

13  10.6 

13  58.4 

14  44.1 

15  27.9 

16  10.6 

16  53.1 

17  36.7 

18  22.6 

19  12.4 

20  7.3 

21  7.7 


Diff .  for 
z  Hour. 


m 
1.98 

2.15 
2.37 

2.60 
2.77 


2.81 
2.70 
2.48 

3.24 
3.04 
1.90 

1. 81 
1.78 
X.81 

1.86 

x-95 
3.03 

3.09 

3.13 
3.10 

2.03 

1-95 
1.86 

1.80 

1.77 
1.79 

1.86 
1.99 
2.18 
2.40 

2.63 


Nooo. 

d 
24.2 

25.2 

26.2 

• 

27.2 
28.2 
29.2 

0.7 

1.7 
2.7 

3.7 
4.7 
5.7 

6.7 

7-7 
8.7 

9.7 
0.7 

1.7 

2.7 

3-7 
4.7 

5.7 
6.7 
7-7 

8.7 

9.7 
20.7 

21.7 
22.7 

23-7 
24.7 

25.7 
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GREENWICH  MEAN  TIME. 


V. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  Ascensioii. 


Diff. 

for 

X  Min. 


Declination. 


Difif. 

for 

xMin. 


WEDNESDAY  i. 


o 

z 

2 

3 
4 

S 
6 

7 
8 

9 

lO 

II 

J2 

13 
14 

IS 
i6 

17 
i8 

19 

20 
21 
22 

23 


O 

I 
2 

3 

4 

5 
6 

7 
8 

9 

lO 
XI 

12 

13 
14 

15 
16 

17 
18 

19 
30 

21 

22 

23 
24 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


m 
43 
45 
47 
49 
51 
53 
55 
57 

59 

I 

3 
5 

7 

9 
II 

13 
15 
17 
19 

32 

34 

a6 
28 

30 


32 
34 
36 
38 
40 

42 

45 

47 

49 

51 

53 

55 

58 
o 

2 

4 
6 

9 
II 

13 

15 

17 
30 

22 
24 


s 

8 

30.40 

l.9«7.^ 

2974 

1.9908 

29.30 

1-9945 

29.08 

X.99«3 

29.09 

a. oca I 

2933 

a.oo6z 

29.82 

a.oioa 

3055 

a. 0143 

3153 

a. 0184 

32.76 

a.oaaS 

34.26 

2.0a 73 

36.03 

2.0318 

38.07 

a  .0363 

40.39 

a. 0410 

42.99 

a. 0458 

45.88 

3.0507 

49.07 

a.05S7 

52.56 

a. 0608 

56.36 

a.o6s9 

0.47 

9.071Z 

4.89 

3.0764 

9.64 

3.0819 

14.72 

9.0874 

20.13 

3.0931 

2    16 


// 


2 

2 

3 

3 

3 

3 

4 

4 

4 

4 

5 

5 

5 

5 
6 

6 

6 

6 

7 

7 

7 

7 
8 


31 
46 

I 
16 

31 
46 

2 

17 
32 

47 

2 

17 

48 

3 
18 

ZZ 
48 

3 
19 
34 
49 

4 


THURSDAY  2. 


2589 

a. 0988 

3199 

3.1046 

38.44 

3.II05 

4525 

3.1x65 

52.42 

a.Z336 

5996 

a.za88 

7.87 

a.X350 

16.16 

a. 14x4 

24.84 

a.X478  " 

3390 

a.X54J 

43.35 

a.x6o9 

53-21 

a.x677 

3-47 

a.X744 

14.14 

a.x8i3 

35.22 

3.1883 

36.73 

3.X9S3 

48.66 

3.3034 

1.02 

a. 3097 

13.82 

3.3x69 

27.05 

3.3343 

40.73 

3.33x8 

54.86 

2.2393 

9-45 

3.3469 

24.49 

3.3546 

40.00 

3.2633 

8  19 
8  34 

8  49 

9  4 
19 
34 
49 

4 
18 


o  33 
o  48 

3 
18 

32 

47 
I 

16 


2 
2 
2 

3 
3 
3 
3 

4 


30 
45 
59 
14 
38 

42 
56 
II 


0.1 
7.6 
15.8 
24.5 
33.7 
43.3 
53.3 
3.5 
13-9 
24.4 
34.9 
45-4 

55-9 
6.2 

16.2 

25.9 
35.1 
43-9 
52.1 
59-6 
6.4 
12.4 

17-5 
21.6 


24.6 
26.4 
27.0 
36.2 
24.0 
20.3 
14.9 

7-7 
58.8 

48.0 

35.1 
20.1 

2.9 

43-4 
21.4 

569 
29.8 

59-9 
27.2 

5^-5 
12.8 

30.9 

45.7 

57-1 

5-0 


It 

15. ISO 

IS. 131 
X5.141 
1S.«49 
IS-X57 
15.163 
X5.X68 
IS.«72 
IS.«74 
15.175 
15.175 
1517s 
15.173 
15.169 
15.164 

15.158 
15.150 
15.142 

15.131 
15.XX9 

15x07 
15.093 
15.077 
15.059 


15.040 

15-030 

14.998 
14.97s 
14.951 
14.924 
14.89s 
X4.866 
X4.836 
14.803 
14.768 
14.732 
14.694 
14.654 
14.613 

14.570 
14.525 
14.478 
14.430 
14.380 
14.328 

14.274 
14.3x8 
14. 161 
X4.Z03 


Hour. 


Ri^t  Atcension. 


Diff. 

for 

z  Mxn. 


Dtcliiifttioii. 


Diff. 

for 

xMin. 


O 

I 
2 

3 
4 

5 
6 

7 
8 

9 
10 

II 

12 

13 
14 

15 
16 

17 
18 

19 
30 

31 
33 

23 


O 
I 
3 

3 

4 

5 
6 

7 
8 

9 

10 

II 

13 

13 

14 

15 
16 

17 
18 

19 
30 

31 

32 

23 
24 


h 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 


m 
24 
26 

29 

31 
ZZ 
36 
38 
40 

43 

45 

47 

50 

52 

54 

57 

59 
I 

4 
6 

9 
II 


FRIDAY  3. 
S. 


13 
16 

4  18 


s 

s 

40.00 

3.3633 

55.97 

3.370X 

12.41 

a.  3780 

2933 

a.a86o 

46.73 

a. 3940 

4.61 

a.303x 

22.98 

3.3103 

41.84 

3.3185 

1.20 

a. 3 268 

21.05 

2.3350 

41.40 

9.3434 

2.36 

a.3Si9 

23.63 

a. 3603 

45.50 

a. 3688 

7.89 

2.3775 

30.80 

9.386X 

54.22 

2.3948 

18.17 

2.403  s 

42.64 

2.4x23 

763 

3.4309 

33.15 

2.4298 

59.20 

2.4385 

25.77 

2.4473 

52.88 

2  -4563 

If 


21 

23 
26 

38 

31 

zz 
436 
438 

4  41 
4  43 
4  46 
448 

SI 


s. 


SATURDAY 


S. 


54 
56 

59 

I 

4 

7 

9 
12 

15 

17 
20 

23 


ao.52 

2.4651 

48.69 

2.4739 

17.39 

2.4838 

46.63 

2.4918 

16.40 

a. 5006 

46.70 

3.509s 

17.54 

2.5184 

48.91 

2.5273 

20.81 

2.5361 

53-24 

2.5448 

26.19 

2. 5537 

59.68 

2.563$ 

33.69 

2.5713 

8.23 

2.S799 

43.28 

2.5886 

18.86 

2-5973 

54^5 

3.6058 

31.55 

3.6x43 

8.66 

3.6337 

46.27 

3.63ZO 

24.38 

2.6393 

2.99 

2.6476 

42.09 

a. 65 58 

31.68 

a. 6638 

1-74 

3.6717 

4 

4 

4 

4 

5 

5 

5 

5 
6 

6 

6 

6 

6 

7 

7 

7 

7 
8 

8 

8 

8 

8 

9 
9 


II 

25 

39 

53 
6 


50 

9.3 
9.8 

6.4 

59.0 

20  47.5 

34  31-8 

48  1 1.7 

I  47-1 

IS  17.9 

28  44.0 
42     5-2 

55  21.5 
8  32.7 

31    38.6 

34  39.2 
47  34.2 
o  33.6 
13  7-2 
25  45.0 
38  16.7 

50.42.3 

3     1-6 

15  14-4 


9 

9 

9 
so 

30 

30 

30 
30 
30 
31 
31 
31 
31 
31 
33 
32 
33 
22 
22 
33 

23 
23 
23 

23 

S.  23 


27 

39 

51 

3 

14 
26 


30.6 
30.3 
13.9 

58.7 

37.3 

8.7 

37  32.7 

48  49-1 

59  57.9 

58-9 

51.9 
36.8 

13.6 

42.1 

2.0 

^ZZ 

15.9 

9-5 

54.1 
39.6 

55.8 

19.7 
17.2 

4.9 


10 

31 

32 

43 
53 
4 
14 
24 
34 
43 

53 

2 

12 

31 
30 

39 


»• 

X4.10S 
14^049 

13 -97* 
13 -S» 
13S4J 

13  rn 

13-703 
ij.6}S 

i3$3a 
13.474 

lym 
13.313 

X3054 

"■963 
xa.870 

xj-ns 

xa.6:4 
X1.ST5 
12.4;' 
xa.374 
ia.a« 

12.1^    I 

I 
I 

xa.048 

XI. w*   ■ 

XI.S3I 
XI -W 

XX. 5*3 
XI  .461 
XI. 337 
XI. aw 
IX  .08s 

10.950 

10.8x6 

xo.6ai 

xo.54« 

XO.40I 
xo.ato 

xo.irf 

9.9« 

9.S18 

9.668 
•  9.514 
9.35« 
9.199 
9.039 
8J77 
8.713 


VI. 


DECEMBEE,  1915. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

Diff. 

Diff. 

Hour. 

for 
zKin. 

Dedinatktn. 

for 
xMixi. 

Hour. 

Right  Aacensioa. 

for 
zMin. 

Declination. 

for 
X  Min. 

s 

CJNDA^ 

^s- 

TUESDAY  7. 

h    m       s 

8 

•       *        // 

It 

h    m       8 

8 

•        r         tt 

It 

o 

15  23     1.74 

2.6717 

S.  23  39    4.9 

8.7x3 

0 

17  37  3325 

3.8563 

S.  26  55  48.3 

0.93  a 

I 

15  25  42.28 
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1.9994 

18  53  43-2 

10.XO9 

6 

6  57  15.58 

3.15XX 

25    2  30.4 

5.324 

6 

8  36  52.90 

X.9969 

18  43  34-1 

XO.X94 

7 

6  59  24.56 

3.1483 

24  57    7.4 

5-441 

7 

8  38  52.57 

1.9929 

18  33  19-9 

10.978 

8 

7    I  33.38 

•.1456 

24  51  37.5 

S-5S7 

8 

8  40  52.05 

i.9«98 

18  23    0.8 

10. 359 

9 

7    3  42.03 

3.1438 

24  46    0.6 

5. 673 

9 

8  42  51.35 

X.9868 

18  12  36.8 

xo.44r 

;       10 

7    5  50.51 

t.1398 

24  40  16.8 

5.788 

10 

8  44  5046 

X  .9836 

18    2    7.9 

10.523 

II 

7    7  58.81 

9.1369 

24  34  26.0 

S-903 

II 

8  46  49.38 

1.9805 

17  51  34.1 

xo.603 

12 

7  10    6.94 

9.1340 

24  28  28.4 

6.017 

12 

8  48  48;  12 

1.9775 

17  40  55-5 

X0.683 

'       13 

7  12  14.89 

3.13x0 

24  22  24.0 

6.13X 

13 

8  50  46.68 

X.9745 

17  30  12.2 

X0.76X 

14 

7  14  22.66 

3.1380 

24  16  12.7 

6.344 

14 

8  52  45.06 

x-97«5 

17  19  24.2 

X0.838 

IS 

7  16  30.25 

9.X950 

24    9  54.7 

6.357 

15 

8  54  43.26 

1.9686 

17    8  31.6 

X0.9X6 

16 

7  18  37.66 

9.X9X9 

24    3  29.9 

6.468 

16 

8  56  41.29 

X.9657 

16  57  34.3 

ZO.993 

^7 

'     7  20  44.88 

9.XX88 

23  56  58.5 

6.579 

17 

8  58  39-14 

1.9698 

16  46  32.5 

XX. 068 

18 

7  "  51.92 

a.xx57 

23  50  20.4 

6.690 

18 

9    0  36.82 

1.9599 

16  35  26.2 

XI.X45 

19 

7  24  58.76 

9.1T94 

23  43  35-7 

6.800 

19 

9    2  34.33 

X.957X 

16  24  15.4 

XI.9t8 

^'    7  27    5.41 

9.XO93 

23  36  44-4 

6.909 

20 

9    4  31-67 

1-9543 

16  13    0.1 

tX.99X 

21 

7  29  "87 

9.XO6X 

23  29  46.6 

7.0x8 

21 

9    6  28.85 

1.95x6 

16    I  40.5 

XX. 363 

22 

7  31  18.14 

9.XO98 

23  22  42.3 

7.X96 

22 

9    8  25.86 

X.9488 

15  50  16.6 

XX. 434 

23 

7  33  24.21 

9.0996 

23  15  31-5 

7.233 

23 

9  10  22.71 

X.9469 

15  38  48.4 

XX. 506 

24 

7  35  30.09 

9.0963 

N.  23    8  14.3 

7.339 

24 

9  12  19.40 

1.9436 

N.  15  27  15.9 

XX. 576 

144 


DECEMBEK,  1915. 


XL 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


DiflF. 

Diff. 

Diflf. 

!    Diff. 

Hour. 

Right  Ascensioa. 

for 
zMin. 

Dedinatioa. 

for 
zMin. 

Hour. 

Rifht  Aaceaston. 

for 
xMin. 

Dedinatioa. 

for 

1  xHio. 

SATURDAY  25. 

MONDAY  27. 

h    m       5 

s 

0      /       // 

// 

h    m       s 

8 

•      /       // 

n 

o 

9  12   19.40 

l.943« 

N.  15  27  15.9 

11.576 

0 

10  43  34.56 

x.88x8 

N.    5    5  20.5 

14-041 

I 

9  14  1594 

1 .9410 

15  15  39-3 

11.645 

I 

10  45  27.48 

X.8S22 

4  51  16.9 

U-or 

2 

9  16  12.32 

X.9384 

15    3  58.5 

XI. 714 

2 

10  47  20.42 

1.8825 

4  Z7  11-3 

14.10I 

3 

9  18    8.55 

X.9360 

14  52  13.6 

XX. 782 

3 

10  49  13.38 

X.8S30 

4  23     3.9 

14-139 

4 

9  20    4.64 

1 .9336 

14  40  24.7 

IZ.848 

4 

10  51     6.38 

X.8836 

4    8  54.6 

I4-l«9 

5 

9   23      0.58 

1.93x2 

14  28  31.8 

XX .9x5 

5 

10  52  59.41 

x.8a42 

3  54  43.6 

14.198 

6 

9  23  56.38 

z.9a83 

14  16  34.9 

XX.98I 

6 

10  54  52.48 

Z.8848 

3  40  30.8 

14.3^ 

7 

9   25    52.04 

1.9165 

14    4  34.1 

H.045 

7 

10  56  45-59 

x.8856 

3  26  16.3 

14-»S5 

8 

9  27  4756 

1.9243 

13  52  29.5 

xa.xo9 

8 

10  58  38.75 

X.8865 

3  12     0.2 

X4.2Sr 

9 

9  29  42.95 

1.9390 

13  40  21.0 

12. 173 

9 

II     0  31.97 

1.8875 

2  57  42.5 

14.30* 

lO 

9  31  38.20 

1.9x98 

13  28    8.7 

X2.236 

10 

II     2  25.25 

X.8885 

2  43  23.3 

14.5M 

II 

9  33  ZZ'ZZ 

X.9178 

13  15  52.7 

12.297 

II 

II     4  18.59 

X.8896 

2  29     2.5 

14-35* 

12 

9  35  28.33 

1.9157 

13     3  ZZ--^ 

12.358 

12 

II     6  12.00 

1.8908 

2  14  40.3 

i4-3«» 

13 

9  37  23.21 

1.9137 

12  51     9.8 

X2.4X8 

13 

II    8    5.48 

X.8920 

2     0  16.7 

14-4M 

14 

9  39  1797 

Z.9X18 

12  38  42.9 

I a. 478 

14 

II    9  59.04 

1-8933 

I  45   51-8 

14-4^ 

15 

9  41  12.62 

X.9098 

12  26  12.5 

12.536 

15 

II  II  52.68 

X.8948 

I  31   25.6 

14-447 

i6 

9  43     715 

X.9079 

12  13  38.6 

X2.593 

16 

II  13  46.41 

1.8963 

I  16  58.2 

I4.4M 

17 

9  45     1-57 

X.9062 

12     I     1.3 

X2.65X 

17 

II  15  40.23 

X.8978 

I     2   29.5 

l4-*« 

i8 

9  46  5589 

1.904s 

II  48  20.5 

12.708 

18 

"  17  34.15 

1.8995 

0  47  59-7 

X4-5«5 

19 

9  48  50.11 

x.9oa8 

"  35  36.4 

12. 763 

19 

II  19  28.17 

1.90x3 

0  33  28.9 

■  14.5»3 

so 

9  50  44.23 

1.90x2 

II  22  48.9 

12.8x8 

20 

II  21  22.30 

1.9031 

0  18  57.0 

14.540 

21 

9  52  3825 

x.8996 

II     9  58.2 

12.873 

21 

II  23  16.54 

X.9050 

N.   0    4  24.1 

14-557 

22 

9  54  32.18 

1.898X 

10  57    4.2 

Z2.926 

22 

II  25  10.90 

1.9070 

S.    0  10    9.8 

14.57» 

«3 

9  56  26.02 
SI 

X.8967 

JNDA\ 

N.  10  44    7.1 

r  26, 

12.978 

23 

II  27    5.38 
TL 

X.909X 

FESDA^ 

S.    0  24  44.5 
^  28. 

14  5«$ 

o 

9  58  19- 78 

1.8953 

N.  10  31    6.9 

X3.oa9 

0 

II  28  59.99 

1.9x13 

S.    0  39  20.0 

14.59* 

I 

10    0  13.46 

1.8940 

10  18    3.6 

13 .081 

I 

"  30  54.73 

1.9135 

0  53  56.3 

Z4.6it 

2 

10    2    7.06 

1.8928 

10    4  57.2 

13.132 

2 

II  32  49.61 

X.9159 

1    8  ^yz 

Z4.611 

3 

10    4    0.59 

1.89x5 

9  51  47-8 

13.181 

3 

II  34  44.64 

X.9X83 

I  23  10.9 

14.613 

4 

10    5  54.04 

1.8903 

9  3^  35.5 

X3.229 

4 

II  36  39.81 

1.9SS 

1  37  49-2 

t4'6«J 

5 

10    7  47.43 

X.8893 

9  25  20.3 

13.278 

5 

II  38  35.14 

1.9234 

I  52  28.0 

14.651 

6 

10    9  40.76 

Z.8883 

9  12     2.2 

13.325 

6 

II  40  30.62 

z  .926X 

2     7     7-3 

X4.*59 

7 

10  II  34.03 

X.8873 

8  58  41.3 

13.371 

7 

II  42  26.27 

1.9289 

2  21  47.1 

14.666 

8 

10  13  27.24 

X.8864 

8  45  17.7 

13.417 

8 

II  44  22.09 

Z.93Z8 

2  36  27.2 

X4.67> 

9 

10  15  20.40 

X.8856 

8  31  51.3 

13.462 

9 

II  46  18.08 

X.9347 

2  51     7-7 

14.677 

lO 

10  17  13.51 

X.8848 

8  18  22.3 

13.506 

10 

II  48  14.25 

x-9378 

3     5  48.4 

I4.6ft> 

ZI 

10  19    6.58 

X.8843 

8    4  50.6 

13-550 

II 

II  50  10.61 

X.9408 

3  20  29.3 

14.6SJ 

12 

10  20  59.62 

1.8837 

7  51  16.3 

13.593 

12 

"  52    7.15 

X.9440 

3  35  10.3 

i4-6a4 

13 

10  22  52.62 

1.883X 

7  37  39-5 

13.634 

13 

II  54    3.89 

X.9473 

3  49  51-4 

14-685 

14 

10  24  45.59 

z  .8837 

7  24    0.2 

13.675 

14 

II  56    0.83 

1.9508 

4    4  32.5 

14-685 

IS 

10  26  38.54 

X.8833 

7  10  18.5 

13.715 

15 

"  57  57.98 

19543 

4  19  13.6 

I4.684 

i6 

10  28  31.46 

1.88x9 

6  56  34.4 

13. 755 

16 

"  59  55.34 

1.9578 

4  ZZ  54.6 

Z4.68< 

17 

10  30  24,37 

1.88x7 

6  42  47.9 

13 -794 

17 

12     I  52.92 

1.96x5 

4  48  35.4 

14.678 

i8 

10  32  17.26 

X.8814 

6  28  59.1 

13.833 

18 

12    3  50.72 

X.9653 

5    3  16.0 

14.674 

19 

10  34  10.14 

1.88x3 

6  15    8.0 

13.870 

19 

"     5  48.7s 

1. 9691 

5  17  56.3 

14.669 

20 

10  36    3.02 

X.8813 

6    I  14.7 

13.906 

20 

12     7  47.01 

1.9730 

5  32  36.3 

14.66J 

21 

10  37  55.90 

1.88x3 

5  47  19.3 

13.942 

21 

"    9  4551 

1.9770 

5  47  15.8 

14.654 

22 

10  39  48.78 

1.88x3 

5  33  21.7 

13-977 

22 

12  II  44.25 

.^.98x2 

6    I  54-8 

14-646 

23 

10  41  41.66 

1.88x5 

5  19  22.1 

14.010 

23 

12  13  43.25 

X.9854 

6  16  33.3 

14.657 

24 

10  43  34.56 

x.88x8 

N.    5    5  20.5 

14.043 

24 

12  15  42.50 

X.9897 

S.    6  31  11.2 

14.6>6 

XII. 


DECEMBER,  1915. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


. 

Diff. 

Diff. 

Diff. 

Diff. 

Hour. 

Risht  Ascension. 

lor 

Declination. 

for 

Hour.  Right  Ascension. 

for 

Declixution. 

lor 

I  Min. 

xMin. 

I  Min. 

xMin. 

WEI 

)NESD 

AY  29. 

FRIDAY  31. 

h    m        s 

8 

tt 

h   xn       s 

s 

•      /       ff 

fi 

o 

12    15  42.50 

1.9897 

S.     6  31   II. 2 

14. 626 

0 

13  57  52.64 

».a997 

S.  17  35  49-5 

13.499 

I 

13    17    42.01 

1-994X 

6  45  48.4 

14.613 

I 

14     0  10.87 

2.3080 

17  48  16.5 

X3.408 

3 

12    19   41.79 

x.99«6 

7     0  24.8 

14.600 

2 

14     2  29.60 

a. 3 164 

18    0  38.4 

X3.333 

3 

12    21    41.84 

9.0031 

7  15     0-4 

X4.586 

3 

14     4  48.84 

2.3248 

18  12  55.1 

Xa.233 

4 

12    23    42.16 

3.0078 

7  29  35-1 

X4.570 

4 

14    7    8-58 

a  -3333 

18  25    6.4 

12.143 

5 

12    25    42.77 

2. 0126 

7  44    8.8 

X4-553 

5 

14    9  28.84 

2.3419 

18  37  12.2 

X2.050 

6 

12    27    43.67 

9.0174 

7  58  41.5 

X4.536 

6 

14  II  49.61 

2.3504 

18  49  12.4 

XX. 956 

7 

12    29    44.86 

3 .0233 

8  13  13.1 

X4-5X7 

7 

14  14  10.89 

a. 3590 

19     I     6.9 

11.860 

8 

12    31    46.35 

3.0374 

8  27  43-5 

X4.496 

8 

14  16  32.69 

9.3677 

19  "  55.6 

XX. 763 

9 

13    33    48.15 

3.0336 

8  42  13.6 

14-474 

9 

14  18  55.01 

2.3764 

19  24  38.4 

XX. 663 

10 

13   35    50.26 

3 .0378 

8  56  40.4 

X4-45a 

10 

14  21  17.86 

2.3852 

19  36  15.1 

XI. 560 

II 

13    37    52.68 

3.0431 

9  11    6.8 

14.428 

II 

14  23  41.33 

a. 3939 

19  47  45-6 

XX. 455 

13 

"  39  55-43 

3.0485 

9  25  31-7 

14.402 

12 

14  36    5.13 

2.4028 

19  59    9-7 

XX. 349 

U 

12  41  58.50 

3.0540 

9  39  550 

X4.375 

13 

14  28  29.56 

a.4Xi5 

20  10  27.5 

XI. 24a 

H 

13    44       I. 91 

3.0596 

9  54  16.7 

X4-348 

14 

14  30  54-51 

2.4203 

20  21  38.7 

XI.X3X 

'5 

13    46       5.65 

3.0653 

10    8  36.7 

14.3x8 

15 

14  33  1999 

2 .4292 

20  32  43.2 

XI. 0x8 

i6 

13   48      9.74 

9.07x0 

10  32    54.8 

i4.a87 

16 

14  35  46.01 

3.4381 

20  43  40.9 

X0.904 

'7 

12    50    14.17 

9.0768 

10  37  II. I 

x4aSS 

17 

14  38  12.56 

•.4469 

20  54  31-7 

10.788 

i8 

13    52    18.96 

3.0838 

10  51  25.4 

14.221 

18 

14  40  39.64 

«.4558 

21     5  15-4 

10.668 

19 

13    54  24.10 

3.0888 

"     5  37-6 

14.186 

19 

14  43     7.25 

3.4647 

21  15  51-9 

10.548 

30 

13    56    29.61 

3. 0949 

11  19  47-7 

14.149 

20 

14  45  35-40 

3.4736 

21  26  21.2 

X0.426 

31 

"  5S  35-49 

3.IOI3 

"  33  55-5 

14.112 

21 

14  48    4.08 

9.4894 

21  36  43.0 

XO.30X 

33 

13    0  41.75 

3.XO75 

11  48    I.I 

14.073 

22 

14  50  33  29 

9.49x3 

21  46  57-3 

XO.X74 

23 

13     2  48.39 

2.II38 

S.  12     2    4.3 

14.033 

23 

14  53    3-^3 

9.5003 

S.  21  57    3.9 

X0.04S 

TH 

URSDi" 

LY30. 

SATURDAY 

f ,  JAN1 

LJARY  I,  1916. 

0 

13    4  55-41 

9.Z303 

S.    12    16      5.0 

X3.990 

0 

14  55  33-3^ 

9.S09X 

S.  22    7    2.7 

9.9x4 

I 

13     7     2-83 
13    9  10.64 

3.1369 

2X3J5 

12  30    3-1 

12    43   58.6 

X3.947 
X3.902 

3 

3 

13  II  18.85 

9.J403 

12  57  51-3 

X3-8S5 

4     13  13  27-47 

3,147a 

13  II  41.2 

13.807 

PHASES 

OF  Tl 

3E  MOON. 

5 ;  13  IS  36.51 

»X54X 

13  25  28.1 

X3-757 

6  '  13  17  4596 

3.1610 
9.x68x 

13  39  12.0 
13  52  52-7 

X3.705 
13.652 

7 

13  19  55-03 

8 

13  22     6.13 

3.1753 

14    6  30.2 

13.598 

d 

h     m 

9 

13  24  16.86 

9.1834 

14  20    4.4 

X3.54a 

• 

New  Moon 

•         • 

.     .  Dec.      6 

6    3-7 

ID 

13  26  28.02 

9.Z898 

14  33  35-2 

13.484 

0 

First  Quarter 
Full  Moon 

.     .     12  2 

f3  38-4 
0  52.3 

II 

13  a8  39.63 
13  30  51.68 

3.1972 
3.3046 

14  47    2.5 

15  0  26.1 

X3.4a4 
13.363 

21 

13 

V  *% 

_          -    _o 

3.3X33 

15  13  46.0 

X3-300 

C 

Last  Quarter 

29 

0  58.8 

*3  .  13  33     4- 10 

14 

13  35  17-14 

3.3x98 

15  27    2.1 

13. 236 

IS 

13  37  30-56 
13  39  44-44 

3.2275 
3.2353 

15  40  14.3 
15  53  22.4 

13.169 
13.101 

16 

17 

13  41  58.78 

3.3430 

16    6  26.4 

13.032 

d      h 

18 

13  44  13.60 

3.3510 

16  19  26.2 

13.960 

C 

Perigee   .     . 

•         • 

.     .     .  Dec. 

6  13-3 

19 

13  46  28.90 

3.3589 

16  32  21.6 

13.886 

c 

Apogee    .     . 

•         ■ 

2 

ro  12.6 

30 

13  48  4467 

3.3669 

16  45  12.5 

ia.8iz 

31 

13  51    0-93 
13  53  17-68 

».a7SX 
3.2833 

16  57  589 

17  10  40.6 

12.734 
X3.655 

32 

23 

13  55  34-91 

9.99x3 

17  23  175 

13.574 

24 

13  57  53.64 

9.2997 

S.  17  35  49-5 

13 .49* 

33281°— I9I5 10 
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MERCURY,  1915. 


GREENWICH  MEAN  TIME. 


JANUARY. 

FEBRUARY. 

• 

1 

Apparent 
Right  Ascen- 
sion. 

Var.  of 

R.  A. 

fori 

Hour. 

Apparent 
Declination. 

VtLT.d 

Decl. 

fori 

Hour. 

Kerid- 
ianPas* 

• 

Apparent 
Right  Ascen- 
sion. 

Var.of 

R.  A. 

for  X 

Hour. 

Apparent 
Declination. 

Var.of 

DccL 

for  X 

Hour. 

Merid- 
ian PIS' 

H 

aace. 

15 

M0e: 
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+X4.340 

+253726.6 

-    S.06 

132.5 

26 

6  20  37.30 

—  6.3ZI 

+19  1456.8 

-93.08 

0  6.5 

27 

5  49  52.61 

X3.69t 

253546.6 

6.23 

1 34.1 

27 

618    6.16 

6.266 

19    618.3 

90.XO 

fo  0.0 

38 

5  55  13-26 

X3.oa7 

253229.7 

X0.X4 

135.5 

28 

6  15  37.37 

6.X16 

18  58  53.3 

x6.9S 

2547-J 

39 

6    0  17.77 

X2.347 

252741.9 

Z3.80 

I  36.6 

29 

6  13  13.42 

S.863 

185245.7 

X3.66 

23  41-1 

30 

6    5    5.77 

XX. 651 

252129.3 

17. 21 

137.4 

30 

6  10  56.73 

S.Six 

18  47  58-6 

XO.25 

a335-» 

31 

6    936.89 

+X0.940 

+25 13  57-8 

—  20.38 

I  38.0 

31 

6    849.59 

-  5068 

+18  44  34.4 

-  6.75  ' 

1329-3 

32 

6  13  50.78 

+X0.2X4 

+25   5130 

-  93.31 

138.3 

32 

6    6  54.12 

-  4.540 

+184234.5 

-  3.»5  ' 

Day  of  the  Month. 

ist.    ( 

Sth. 

ixth. 

x6th 

.    2XSt. 

26th. 

31st. 

Day  of  the  Month. 

5th. 

10th. 

xsth. 

aoth. 
II 

It 

•  lodi. 

II 

// 

II 

// 

It 

1 

1 

II 

II 

n 

II 

fi 

Scmidiameter  .  .  . 
Horizoatal  Parallax 

3.52 
6.63    ( 

9.58 
5.79 

«.7t 
7.IS 

2.93 
7.7a 

3.22 
8.50 

3 

9 

.59 

.46 

4.02 

XO.S9 

Sem 
Hon 

idiameter  .  .  . 
Lzontal  Paralla: 

4.50 
ic  xx.86 

5.0X 

X3.20 

5.49 

14-47 

5.85 
X5.43 

59i 

X5.79 

^•5 

NoTS.— The  sign  +  indicates  north  declinations. 
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GREENWICH  MEAN  TIME. 


JULY. 


AUGUST. 


§ 

« 
p 


Apparent 
Ri^  Ascen- 
sion. 


Noon, 


I 
a 

3 
4 
5 

6 

7 
8 

9 

10 

II 

12 

13 
14 

IS 

i6 

17 
18 

19 

30 

31 
32 

»3 
24 
as 

26 

27 
28 

39 
30 

31 

32 


h 
6 

6 

6 

6 

6 

6 
6 
6 
6 
6 

1 
6 

6 

6 

6 

6 


m     8 

84959 
654.12 

5  ".29 

3  45-86 

2  36.40 

I  4523 

I  13 -49 
I    3.14 

1  11.94 
143-49 

2  37.26 
353-60 

s  32.73 

734-80 
95989 


6  12  47.99 
6  IS  59.06 

6  19  3300 
6  23  29.65 
6  27  48.83 

6  32  30.26 

63733-61 
6  43  58.49 

64844.40 

6  54  50.72 

7  I  16.73 

7  8  1-55 
715  4.15 
7  22  23.34 

7  29  57.77 

7  37  45.92 
74546.14 


Var.  ol 

R.  A. 

for  I 

Hour. 


Noon, 


s 
5.068 

4  540 

3-934 

3. 258 

a.saa 

-  X.734 
0.904 

—  0.037 
+  o.8$8 

X.775 

+  2.709 

3-654 
4.607 
5.566 
6.525 

+  7.484 

8.439 

9.388 

10.33a 

iz.a65 

+  ia.x8s 
13.091 
13  -979 
14-843 
15.679 

+Z6.482 
17.346 

17-963 
18.627 
19.231 

+19. 770 
•♦-20.236 


Apparent 
Decimation. 


Noon. 


Var,  of 

Decl.    I 

fori    ,  Merid- 
Hour.    iaa  Pa»- 


Noon. 


II  II 

-n8  44 34.4  -6.7s 

184234.5  -  3.23 

18  41  59.5  +  0.30 

184248.9  3.80 

1845    1-3  7.22 

-»-i84834.4  +10.52 

185324.9  13.66 

18  59  28.7  16.62 

19  641.0  19-36 
19  14  56.1  ai.85 

+1924    7.6  +24.06 

1934   8.5  25.97 

19  44  51.5  a7.SS 

19  56    8.4  28.80 

20  7  50.8  39.67 

+201949.6  +30.17 

203155.5  30.a5 

204358.5  39.92 

205548.4  29.16 

21  7  14.4  27.94 

+21  18    5.6  +26.25 

21  28  10.7  24.09 

21  37  18.0  21.43 

21  45  15.6  18.28 

21  51  51.6  14.64 

+215654.3  +10.50 

22  012.0  589 
22  I  33.6  +  0.83 
22  048.7  -  4.64 
215747.8  10.49 

+215222.7  -16.65 

+214426.7  -23.05 


h     m 

23  293 

2323.6 
23 18.3 
23 13.2 
23  8.4 

23  3-9 
22  59.8 

22  56.0 

22  52.6 

22  49-5 

22  46.8 

2244.5 
22  42.6 

22  41. 1 

22  39.9 

2239.1 
2238.7 
2238.7 
2239.0 
2239.7 

22  40.8 
2242.3 
ia  44.1 
22  46.3 
2248.8 

2251.5 
22  54.6 

22  58.0 

23  1.6 

23    55 

23  9.6 
23  13-8 


I^ay  of  the  Month. 


^ORtontal  Panihz 


sth. 

loth. 

15th. 

aoth. 

25th. 

II 

541 
X4.26 

II 
4.86 

12,79 

It 

4.28 
11.26 

II 

3.74 
9.85 

II 

3.29 
8.67 

30th. 


II 


2-94 

7.75 


I 


I 
2 

3 
4 

5 


7 
8 

9 
10 

II 
12 

13 
14 
15 

16 

17 
18 

19 
20 

21 
22 

23 
24 

25 

26 
27 
28 

29 
30 

31 
32 


Apparent 
Right  Ascen- 

Var. of 
R.A. 
for  I 

sion. 

Hour. 

NOOH, 

Noon. 

h   m    s 

% 

74546.14 

+30.336 

7  53  56.65 

ao.6a6 

8   215.58 

30.938 

8  1041.03 

31.170 

819  II. 10 

31.333 

82743.91 

+3X.399 

83617.69 

31.404 

84450.79 

31.343 

85321.70 

31.333 

9   1 49.08 

31.051 

9  10 11.79 

+20.835 

9  18  28.86 

30.583 

92639.50 

30.300 

9344309 

19-996 

94239-17 

19-675 

95027.42 

+  19-344 

958   7-63 

19.006 

10   53970 

18.666 

1013   3.61 

18.328 

10  20 19.43 

17.99a 

1027  27.26 

+  17.662 

103437.26 

17.340 

10  41 19.62 

17.025 

1048  4.56 

16. 721 

105442.31 

16.426 

II    1 13.12 

+I6.X42 

"    73723 

15.868 

1 113  54.89 

IS -605 

II  20  6.35 

15.351 

II  26  11.84 

15.X07 

1132  11.60 

+14-873 

"38   585 

+14.648 

Apparent 
Declination. 


Noon, 


It 


+21  4426.7 

213354.9 
21  2044.1 

21  4  53-2 
204623.2 

+2025  16.8 
20  138.5 
193534-6 
19  712.4 
183640.3 

+18  4  7.4 
172943-3 

165337-7 
16  16   0.3 

1537    0.5 

+145647.4 
14  15  29.8 

133315-9 
12  50  13.4 
12    639.4 

+11  22  10.5 
103722.8 
952  12.0 

9  6431 
821    i.o 

735  9.9 
64913.8 

6  3  16.3 
5  17  20.9 
43130.6 

+  3  45  48.4 
+  3   016.9 


Var.  of 

Decl. 

for  1 

Hour. 


Noon, 


It 

■  23.05 
39.63 
36.38 
42-95 
49.53 

-  55 .97 
63.18 
68. zo 

73.69 
78.92 

-  83.76 
88.19 
93.31 

95-84 
99.08 

-10X.9S 
104.46 
106.64 
108.53 
no.  10 

-1IX.43 

1X3. 5X 

113.36 
1x4.01 
"4-47 

-114.76 
X14.89 
114.87 
114.72 
XX4.45 

■XX4.05 
-1x3-56 


Merid- 
ian Pa»> 

sage. 


h    m 
23  13.8 

23  18.2 

2322.7 

23273 
23319 

23  36.5 
2341.1 
2345-7 
23  50.3 
23  54.7 

23  59-0 

o  3-3 
o  7-4 
on. 4 

OI5-3 
019.0 

022.6 

026.Z 

029.4 

032.6 

0357 
038.6 

041.4 
044-1 

046.7 
049.x 

051-5 
053-7 
055-9 

057.9 
059-9 


Day  of  the  Month. 


Semidiamcter 

Horizontal  Parallax  . 


4th. 


II 


2.70 
7.11 


9th. 


II 


X4th. 


II 


2.55 
6.71 


2.47 
6.51 


t9th. 


II 


2.45 

6.45 


34th. 


II 


2.47 
6.50 


39th. 


It 


2.51 
6.62 


KoTS  --The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing;  the 
■en  -  indicates  that  north  declinations  are  decreasing. 
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MEECURY,  1915. 

GREENWICH  MEAN  TIME. 


SEPTEMBER. 

OCTOBER. 

1 

Apparent 
Right  Ascen- 

SKMl. 

Var.  oC 
R.  A. 
fori 

Apparent 
Declination. 

Var.ol 
Decl. 
for  X 

Merid- 

• 

1 

Apparent 
Right  Ascen- 
sion. 

Var.<i 
R.  A. 

for  X 

Apparent 
Declination. 

Var.  of 
Deri, 
for  x 

Void- 

S 

Hour. 

Hour. 

ian  Pas- 

Hour. 

Hour. 

ianP^ 

*3 

sage. 

0 
^ 

nge. 

>* 

eS 

Q 

Noon. 

Noon. 

Noon. 

Noon. 

p 

Noon. 

Noon. 

Noon. 

Noon. 

h    m      8 

8 

Of// 

It 

h      m 

h    in      8 

8 

•     t      11 

It 

h    m 

I 

1138    5-85 

+  14.648 

+  3    016.9 

-XI3.56 

0  59-9 

I 

135757.74 

+   7.508 

-153333.7 

-  S3 -61 

I  214 

2 

11435480 

14 -43 1 

21458.6 

X12.96 

I     1.8 

2 

14    051.59 

6.971 

1543    6.0 

49.  xo 

120.3 

3 

114938.64 

14. 223 

129559 

1x2.26 

I    3-6 

3 

14    331-93 

6.381 

16    I  46.9 

44.25 

1 19.0 

4 

"5517-56 

X4.oaa 

045  11. 1 

III. 47 

I    5-3 

4 

14    5  57-42 

5-733 

16  18  36.5 

38.99 

117.5 

5 

12     051.73 

13.827 

+  0    046.3 

X10.58 

I    6.9 

5 

14  8   6.59 

5.020 

163354.8 

33-30 

1 15.7 

6 

12     621.29 

+«3-637 

-  04316.4 

—109.62 

I    8.4 

6 

14   957.86 

+  4.240 

-1645    0.8 

—  27.12 

1 13.6 

7 

12  1146.38 

Z3 -454 

I  26  55.1 

X08.58 

I    9.9 

7 

14 II  29.55 

3.388 

165433.4 

ao.43 

1  ll.l 

8 

12  17     7.12 

13.275 

2  10     7.9 

107.47 

I  11.3 

8 

14  12  39.90 

3.462 

17    I  16.5 

X3-I5 

I  M 

9 

12  22  23.60 

X3.098 

2  52  52.9 

106.27 

I  12.6 

9 

141327.09 

1.458 

17    458.6 

-     S.25 

I  5.2 

lO 

122735.90 

12.926 

3  35   8.2 

X04.99 

I  13.9 

10 

14 13  49-30 

+  0.381 

17    523-5 

+     3-29 

I  1.6 

II 

12  32  44.07 

+I2.7SS 

-  41651.9 

-X03 .64 

I  15. 1 

II 

14  13  44.81 

-  0.766 

-17    215.3 

+  12.51 

057.6 

12 

123748.14 

12.584 

458   2.2 

X02.2X 

I  16.2 

12 

• 

14  13  12.05 

1.973 

1655  ^8.0 

22.38 

0  53-1 

13 

124248.12 

12.4x4 

53837.2 

XOO.69 

I  17.3 

13 

1412    9.74 

3  .225 

16  44  16.3 

32.87,   048.1 

14 

124744.00 

12. 242 

61835.0 

99.10 

I  18.3 

14 

141037.07 

4.500 

163855.9 

43.90     043.6 

^5 

"5235-74 

X2.069 

657535 

97.42 

I  19.2 

15 

14  833.81 

S.769 

16    9    6.4 

55.28 

036.7 

16 

125723.26 

+XX.89I 

-  73630.7 

-   95.67 

I  20.0 

16 

14   6   0.55 

-  6.993 

-154441.8 

+  66.77 

030.1 

17 

13     2     6.46 

XI. 708 

8  1424.6 

93 .8x 

I  20.8 

17 

14   2  58.88 

8.128 

151543-1 

78.06 

023.2 

18 

13     645.20 

II. 519 

85132.8 

91.86 

I  21.5 

18 

135931-52 

9.124 

144330.3 

88.70 

015-9 

19 

13  II  19.31 

XI.322 

92753-1 

89.81 

I  32.1 

19 

135542.45 

9.928 

14    454.6 

98  .31 

0  8.2 

do 

131548.58 

XI.XX5 

10  322.9 

87.65 

I   22.6 

20 

13  51 36.89 

X0.490 

13  23  59.8 

106.04 

f  0  0.0 

123  52  0 

ai 

132012.76 

+X0.897 

-103759.6 

-  85.38 

I  23.1 

31 

134731.30 

-X0.765 

-134033.6 

+  111.64 

2343-* 

23 

132431.54 

X0.666 

II II  40.3 

82.99 

I  23.5 

33 

1343    2.65 

10.724 

"55   2.1 

1X4.57 

2335-7 

23 

132844.58 

X0.418 

II 44  21.9 

80.45 

I  23.8 

23 

13384904 

10.353 

II   9   6.6 

"4.52 

2327.8 

24 

133251-46 

X0.X52 

12  16   I.I 

77.79     I  23.9 

24 

133448.26 

9.658 

103350.0 

XXI.33 

23  20.3 

as 

133651-70 

9.865 

124634.3 

74-95 

I  24.0 

25 

13  31    7.81 

8.665 

94037.0 

105.09 

23 13-0 

96 

134044.77 

+  9. 554 

-131557-5 

-  71.95 

I  23.9 

36 

13  27  54-37 

-  7.416 

-  9   0   7.8 

+   96.07 

23  64 

27 

134430.05 

9.215 

1344  6.3 

68.75     I  23.7 

27 

132513-45 

5.965 

82353.6 

84.76 

23  04 

28 

1348    6.83 

8.845 

141055-8 

65.34     I  23.4 

38 

1323   9.16 

4.374 

7  52  33-3 

71.69 

22  55.0 

29 

13  51  34.31 

8.440 

143620.7 

61.70^   I  22.9 

29 

13  21  44.16 

9.701 

73641.6 

57.48 

22  50.3 

30 

135451.61 

7.995 

15   015.2 

57.80 

I  23.3 

30 

13  20  59.69 

—  1.005 

7   639.1 

42.69 

22  46.3 

31 

13  57  57-74 

+  7.508 

-152232.7 

-  53.61 

I  31.4 

31 

132055-73 

+  0.667 

-  65333.1 

+    27.85 

2242.9 

32 

14  051.59 

+  6.971 

-1543   6.0 

-  49.10 

I  20.3 

32 

13  31  31.31 

+  2.276 

-  64419.3 

+    X3.4O 

22  40.9 

Day  of  the  Month. 

3d. 

// 

8th. 

13th. 

i8th. 

23d. 

28th. 

Day  of  the  Month. 

3d. 

8th. 

X3th. 

xSth. 

23d 

.    2Bth. 

II 

II 

// 

II 

// 

II 

ti 

Sem 

idiometer 

2.58 

2.68 

2.80 

2.96 

3.>S 

3.40 

Sem 

idiameter.  .  .  . 

3.72 

4.X3 

4.59 

4.95 

4.9^ 

i     4.5* 

Hor 

izontal  Parallax .  .  .  . 

6.81 

7.06 

7.38 

7-79 

8.31 

8.97 

Hor 

izontal  Parallax 

9.82 

X0.87 

X2.06 

13.02 

!$.& 

i   tiM 

NoTB.— The  sign  +  indicates  north  declinations;  the  sign  ~  indicates  south  dedinationa. 
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GREENWICH  MEAN  TIME. 


NOVEMBER. 


I 

a 

«• 
4 
5 


ApfMrcnt 
Right 


Noom. 


h    m      s 
132131.21 

13  22  44.25 

132432.39 
13  26  52.82 

132942.58 


Var.of 

R.A. 

for  I 

Hour. 


Noim, 


6  133258.64 

7  .133638" 

8  134038.24 

9  13  44  5^5.48 

10  134930-55 

11  135418.38 
M  13  59 18. 18 
13    14  428.37 

H  14  947-58 
15  1 14 15 14.63 


16 

17 
18 

19 


142048.53 
142628.44 

1432  13-65 
1438  3-55 


20   144357-64 

"    144955-51 
"  :  H  55  56.82 
23 
24 

95 


36 

27 

3S 

29 
30 

31 

32 


15    2     1.30 

15  8  8.71 

15 14 18.86 

152031.60 
152646.82 

1533  4.42 
153924.33 
154546.49 

155210.86 

155837-39 


s 
+  J. 276 

3-793 
5.198 

6.443 
7.641 

+  8. 677 

9-593 
XO.400 
xx.t05 
11.7x9 

+xa.a54 
XS.7X8 

XJ.TtI 

«3-47x 
13-776 

+14.043 
l4-»78 

14-485 
14.670 
X4.835 

+14-985 
xs.xaa 
15.950 
15.367 
15 -478 

+15.583 
15.684 
15.78a 
15-877 
15.970 

+16.060 

+16.150 


Apparent 
Dedination. 

Var.d 

Ded. 

for  I 

Hour. 

Noim, 

Notm, 

•     t      It 

t» 

-  64419.3 

+13-40 

64144.2 

-  0.33 

64427.5 

13. 10 

652    4.2 

M-77 

7   4  6.9 

35-»5 

-720  6.8 

-44. 54 

73935-1 

Sa. 64 

8   a   4.3 

59 .6x 

827   8.2 

65.54 

85422.6 

70.50 

-  92325.2 

-74. 57 

9  53  56.0 

77.87 

102537.2 

80.45 

zo  58 12.6 

8a  .40 

1x3x28.1 

83.80 

-12   51X.2 

-184.71 

12  39 10.9 

85.19 

13  13  17.4 

85  .a9 

134722.2 

85.06 

Z421  X7.9 

84.53 

-145457.7 

-83.75 

15  28 15.9 

8a  .73 

16   I    7.2 

81.5a 

163327.2 

80.1a 

17   5 "6 

78.55 

-17  36 16.8 

-76.85 

18  639.4 

7y.o2 

x8  36 16.7 

73.07 

19   5   5-6 

71.00 

1933   3-7 

68.84 

-20  0  8.8 

-66.58 

-202618.6 

-64.83 

Merid. 
ian  Pas- 


fa      m 
22  40.2 

2238.0 

22  36.4 

2235.2 

2234.5 

2234.2 

22  34.3 
22  34.6 
22  35.2 
22  36.0 

2237.1 
22  38.3 

2239-7 
2241.2 

2242.8 

2944.5 
22  46.3 

22  48.2 

22  50.2 

22  52.2 

2a  54.3 
22  56.4 

22  58.6 

23  0.8 

23  3.1 

23  5.4 
23  7-8 
23  10.2 
23  12.6 
23  15.0 

2317.5 
23  20.1 


DECEMBER. 


s 
I? 

Q 


I 
2 

3 

4 
5 


7 
8 

9 
10 

II 
12 

13 
14 

15 

16 

17 
18 

19 
20 

21 
22 

23 
24 

25 

26 

27 
28 

29 
30 

31 
32 


Apparent 

Right  Ascei»- 

■ion. 


Nam. 


h  m     s 

5  52  10.86 

55837.39 

6  5   6.05 

61136.83 
618   9.70 

62444.63 
631  21.61 
638  0.62 
64441.63 

6  51  24.61 

658  9.53 

7  456.35 
71145.04 
71835.55 

72527.83 

73221.82 
73917.44 
7  46 14.62 

7  53  13.29 

8  013.34 

8  714.65 
8 14 17. II 
82120.59 

82824.95 
83530-02 

84235.62 
84941.56 
85647.63 

9  353.59 
91059.17 

918  4.10 
925   8.05 


Var.of 

R.  A. 

Ion 

Hour. 


Notm, 


+x6. 
:6 
7 


s 
6 .060 

6.X50 

6.338 

6.396 

6 .41  a 


6. 
6 


.498 
583 
.667 
.750 
.83X 


■911 
.990 

.067 
.143 
I7.»14 

7.a84 
7.350 
7.414 
7.474 
7.5*9 

7.580 
7.6a5 
7.664 
7-698 
7.7«3 

7.74» 
7  •75a 
7.753 
7.743 
7.7*1 

7.687 
7.640 


Apparent 
Dcdixtation. 


Nam. 


II 


-20  o  8.8 
202618.6 
205x31.1 
21 1544.4 
213856.7 

-22  I  6.2 
22  22  II. 2 

22  42  10.2 

23  I    1.6 
231843.8 

-233515.5 

235035.1 

24  441.2 

241732.5 
2429   7.5 

-243924.8 
244823.2 
2456   1.2 

25  2 17.6 
25   7  II. I 

-251040.4 
251244.4 
251321.7 
251231.3 
25  10 12. 1 

-25   623.0 

25   I   30 

24  54  "3 
244547.1 

243549.6 

-242418.4 
-24 II  13.2 


Var.d 
Decl. 
fori 

Hour. 


Notm. 


II 
-66.58 

64.43 
61.80 
59.39 
56.71 

-54.06 

51-34 
48.56 

45.71 
43.80 

-39.83 
36.80 

33-71 
30.56 

»7.35 

-a4.09 
ao.77 
17.39 
13.97 
XO.48 

-  6.95 

-  3.37 
+  o.a6 

3.94 
7.66 

+11.43 
iS-a3 
19.07 
a3.9s 
36.85 

+30.76 
+34.68 


Merid- 
ian Paa> 


h     m 

2317-5 
2320.1 
23  22.7 

23  25.3 
23  27.9 

23  30.6 

23  33.3 
2336.1 

23  38.9 
2341.7 

2344.5 
23  47.4 
23  50.3 
23  53.2 
23  56.2 

23  59-2 

•    •    ■    •    ■ 

O  2.2 
O    5-2 

o  8.3 

OII.4 
014.5 
017.6 
020.7 
023.8 

027.0 
030.2 

033.3 
036.5 
039.7 

042.9 
046.0 


I>iT  of  tlie  Month. 


Bociiontal  ParaUaK 


ad. 


II 


3.89 
10.35 


7th. 


;/ 


3.36 
8.86 


lath. 


II 


3.99 
7.87 


17th. 


II 


a.73 
7.30 


33d. 


II 


3.56 
6.75 


37th. 


Day  of  the  Month. 


II 


a.45 

6.45 


Scmidiameter  .  .  . 
Horizontal  Parallax 


ad. 


// 


3.38 
6.35 


7th. 


II 


3.33 

6.13 


1 3th. 


// 


3.30 
6.07 


17th. 


II 


a.30 

6.08 


33d. 


II 


3.33 
6.15 


37th. 


II 


a.39 

6.39 


33d. 


II 


9-47 
6.5X 


KoTB.— The  sigii  -f  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  dccreasinf ;  the 
V—  indicates  that  north  dediiiatians  are  decreasing  or  south  declinations  ii 


increasing. 


152 


VENUS,  1915. 


GREENWICH  MEAN  TIME. 


JANUARY. 

FEBRUARY. 

• 

Appafent 
Kisht  Ascen- 
sion. 

Var.  of 

R.  A. 

for  I 

Hour. 

Apparent 
Declination. 

Var.  of 
Dcd. 

for  I 
Hour. 

Merid- 
ian Pas- 
.  sage. 

• 

1 

1 

1 

Apparent       ^\<^ 
Right  Ascen-!  f  •^. 

1 

Apparent 
Declination. 

Var.  of 

Dccl. 

for  x 

Hour. 

Mcfid- 

ianPss- 
9sie. 

1 

Noon. 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noam. 

h    m    8 

s 

0      /        n 

II 

h     m 

h    m     s 

8 

0     1      11 

It 

h    n 

I 

15  57  56.26 

+  S.089 

-16     829.3 

-  740 

21  16. 1 

I 

17  38  19.81 

+IO.25X 

-19  30  21.8 

-13-94 

20  56.0 

2 

16    0    1.55 

5350 

16  II  44.0 

8.Bx 

21  14.3 

2 

174227.00 

XO.347 

193547.5 

13. 19 

2056.2 

3 

16    2  13.02 

5. 604 

16153I.4 

10.12 

21 12.7 

3 

174636.46 

XO.440 

194054.7 

ZS.40 

2056.5 

4 

16    43047 

S.849 

16  1949.2 

XX. 34 

21  II. I 

4 

175048.10 

ro.530 

194542.5 

XI. 5« 

20  56.8 

5 

16    653.70 

6.086 

162435.0 

xa.46 

21     9.6 

5 

1755    1-85 

zo.6z6 

19  50  lO.O 

ZO.71 

2057.1 

6 

16    922.54 

+  6.316 

-162946.5 

-13.49 

21     8.2 

6 

17  59  17.63 

+X0.699 

-19  54 16.2 

-9.80 

20574 

7 

16  II  56.80 

6.538 

16352I.5 

14.42 

21     6.9 

7 

18  33536 

X0.778 

1958   0.2  • 

8.86 

20  57.8 

8 

161436.30 

6. 753 

1641  17.8 

15.  a6 

21   5-7 

8 

18   754.95 

10.854 

20    I  21.3 

7.89 

2058.2 

9 

16  1720.86 

6.960 

164733.2 

x6.ox 

21     4.6 

9 

18 12  16.31 

xo.9a6 

20  418.8 

6.89 

2058.7 

lO 

16  20  10.31 

7.160 

1654   5-7 

X6.68 

21     3.5 

10 

181639.36 

ro.995 

20  651.8 

5.«S 

2059.2 

II 

1623     4.48 

+  7.353 

-17   053.2 

-17.26 

21     2.6 

II 

18  21   4.03 

+XX.061 

-20  859.6 

-  4-79 

20  59.6 

12 

1626    3,22 

7.540 

17    7  53-6 

X7.76 

21     1.7 

12 

182530.24 

XX.X93 

201041.6 

3. 71 

21    0.1 

13 

1629     6.36 

7.7ar 

17  15   5-0 

18.X8 

21     0.9 

13 

182957.91 

ix.xBa 

20  II  57.3 

».6o 

21    0.7 

14 

163213.77 

7.895 

172225.5 

18.52 

21     O.I 

14 

183426.95 

11.237 

201246.0 

X.46 

21     1.3 

IS 

163525.28 

8.063 

17  29  53-3 

18.79 

20  59.4 

15 

183857.27 

xx.a89 

2013    7.3 

—  0.30 

21    1.8 

i6 

163840.77 

+   8.296 

-173726.8 

-X8.99 

20  58.8 

16 

184328.81 

-•-XX  .339 

-2013  .0.6 

-K0.87 

21    24 

17 

1642    O.II 

8.384 

1745   4.2 

19. xa 

2058.2 

17 

1848   1.52 

ZZ.386 

201225.5 

a.o6 

21    3.0 

i8 

164523.17 

8.537 

17  52  43-8 

19.  x8 

2057.7 

18 

185235-31 

XI. 430 

20  II  2X.5 

3.a7 

21    3.6 

19 

16  48  49.83 

8.685 

18  024.1 

19. x8 

2057.3 

19 

18  57 10.12 

XI. 470 

20  948.3 

4.50 

21    4.3 

30 

165219.99 

8.8a8 

18  8   3.6 

19. XX 

20  56.9 

20 

19   14587 

XI. 508 

20   745.6 

574 

21    50 

ai 

16  55  53-55 

+  8.967 

-18  15  40.7 

-18.97 

20  56.6 

21 

19  622.50 

+XX.544 

-20   513.0 

-••  6.99 

21  5-7 

22 

16  59  30.40 

9.102 

18  23  13.9 

X8.78 

20  56.3 

22 

19 10  59.95 

"577 

20   2  10. 1 

8.aS 

21    64 

23 

17   310.44 

9-234 

1830  41.8 

X8.53 

20  56.0 

23 

19 15  38.16 

IX .607 

19  58  36.8 

9.53 

21    7.1 

24 

17   653.58 

9.361 

1838  3.1 

X8.93 

20  55-8 

24 

192017.05 

If. 634 

195432.7 

xo.Sx 

21   7-8 

25 

17  1039.72 

9.484 

1845  16.4 

X7.87 

2055-7 

25 

192456.58 

11.659 

1949577 

za.xx 

21    8.5 

26 

171428.79 

+  9.604 

-185220.5 

-X7.46 

2055.6 

26 

19  29  36.68 

-t-zx.68a 

-194451-5 

+13 .4X 

21    9.9 

27 

17  1820.69 

9.720 

18  59  14.0 

X6.99 

2055.6 

27 

193417-30 

11.70a 

1939  14. 1 

14. 7« 

21  lO.O 

28 

172215.34 

9.833 

19   5  55-8 

Z6.48 

2055.6 

28 

193858.38 

11.720 

1933   5-3 

x6.oa 

21  10.8 

29 

172612.66 

9-943 

19  12  24.6 

xs.9a 

2055.6 

29 

194339.86 

XX. 736 

192625.0 

1733 

2III.5 

30 

173012.57 

XO.049 

19  18  39-3 

X5.30 

2055-7 

30 

194821.70 

11.750 

19  19  13.2 

18.64   ! 

2IIS-2 

31 

17  34 14.98 

+xo.X5a 

-192438.7 

-14.64 

2055.8 

31 

1953  3-84 

+  XI.76X 

-19 II  29.8 

-♦•19.96    ! 

21  13-0 

32 

1738  19.81   +xo.asx 

-19  30  21.8 

-X3.94 

20  56.0 

32 

19  57  46.22 

-KXX.770 

-19  314.9 

+ax.a8  : 

II  138 

Day  of  Month. 

xst 

6th. 

xxth. 

i6th. 

axst. 

a6th. 

3XSt. 

Day  of  the  Month. 

5th. 

xoth. 

xsth. 

aotfa 

u   «5th. 

ti 

It 

ff 

it 

n 

// 

II 

It 

It 

11 

11 

It 

Son 
Hor 

idiameter 
.  Parallax 

ai.xx 
ax. 74 

J9.47 
ao.05 

18.0X 
»8.SS 

x6.7a 

i7.aa 

'5.58 
16.05 

M.58 
Z5.oa 

«3.69 
14.  xo 

Sem 
Hor 

idiameter 

izontal  Parallax   .  .  . 

xa.90 
13.39 

za.ao 
xa.56 

1Z.56 
11.90 

10.91 
XI.3. 

9   I0w48 

t    1*79 

NoTB.— -The  sign  +  indicates  north  declinations;  the  sign  —  indicates  south  dcdinatioiis. 


VENUS,  1915. 
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GREENWICH  MEAN  TIME. 


MARCH. 

APRIL. 

• 

Appttrart 
Right  Asoen- 

Vw.oC 
R.A. 

fori 
Hour. 

Apparent 
DedixMfkin. 

Var.  ol 

D€d. 

for  X 

Hour. 

Mend- 
ian  Pas- 

• 

Apparent 

Right  AacexH 

•kn. 

Var.of 

R.  A. 

for  X 

Hour. 

Apparent 
Dedisation. 

Var.of 

Decl. 

for  x 

Hour. 

Mexid- 
ianPa»> 

^ 

sage. 

0 
^ 

sage. 

b 

Q 

Noom, 

Notm, 

Notm. 

NoOH* 

Q 

Noon, 

Noon, 

Noon, 

Noon. 

h  m     8 

s 

•     t      II 

H 

h     m 

h    m     8 

% 

9     1      11 

II 

h    m 

X 

194339-86 

+11.736 

-192625.0 

+17.33 

2111.5 

I 

22    8  18.92 

+1X.40X 

-H54II.3 

+53.  »3 

^133-8- 

a 

194821.70 

11.750 

19  19 13.2 

X8.64 

21 12.2 

2 

22  12  52.29 

XX. 380 

II  32  43.2 

54.  xo 

2134.4 

3 

1953   384 

IX. 761 

19  II  29.8 

19.96 

21 13.0 

3 

221725.15 

XX. 359 

II 10  545 

54.95 

2135.0 

4 

195746.22 

IX. 770 

19   314.9 

31. a8 

21  13.8 

4 

222157.50 

IX .337 

104845-9 

55.77 

2135-6 

5 

20   2  28.80 

XI. 777 

18  54  28.4 

aa.S9 

21  14.5 

5 

22  26  29.34 

XX. 3x6 

1026 17.8 

56.57 

21 36.^ 

6 

20   711.52 

+11.783 

-18  45  10.4 

+33.90 

21  15-3 

6 

2231    0.68 

+ix.a95 

-10  330.9 

+57.34 

2136.^ 

7 

201154.32 

1X.7«S 

183521.1 

35.30 

21  16. 1 

7 

223531-53 

XX. 375 

94025.8 

58.08 

21374 

8 

201637.16 

11  ^Ss 

1825    0.5 

36.50 

21  16.8 

8 

2240    1.90 

XX  .355 

917   3-2 

58.80 

2137-9 

9 

2021  19.99 

IX. 783 

18  14   9.0 

37.79 

21 17.5 

9 

224431.79 

XX. 336 

85323-6 

59.49 

2138.4 

10 

2026   2.76 

IX. 780 

18    246.6 

39.07 

21  18.3 

10 

2249    1.22 

XX. 3X7 

82927.8 

60. X5 

2139.0 

"jjo  30  45.4a 

+IX.77S 

-175053-6 

+30.34 

21  19.2 

II 

225330.19 

+XX.X98 

-8   516.3 

+60.80 

2139-5 

"  «>35a7.93 

XX. 768 

173830.3 

31.60 

2120.0 

12 

22  57  58.72 

xx.xSo 

74049-8 

6X.4X 

2140.0 

13  204010.24 

X 1.758 

172537.0 

33.84 

2120.7 

13 

23    2  26.82 

XX. 163 

7  16   8.9 

61.99 

2140.5 

U 

204452-31 

"-747 

17  12  14.0 

34.07 

21  21.4 

14 

23    654.52 

XX.X46 

65114.3 

6a.  55 

2141.1 

IS 

204934.10 

"•735 

16  58  21.6 

35. a9 

21 22.2 

15 

23  II  21.83 

XX.X30 

626   6.7 

63.08 

21  41.6 

16 

205415-58 

+ii.7»a 

-1644   0.1 

+36.49 

21 23.0 

16 

231548.78 

+XX.XXS 

-  6  046.6 

+63.59 

2142. r 

17 

205856.73 

XI.  707 

1629   9.9 

37.68 

2123.7 

17 

232015.37 

XX.XOI 

53514.7 

64.07 

2142.6 

18 

21  337.51 

XX. 691 

161351-5 

38.85 

2124.4 

18 

232441.63 

XX.088 

5   931-7 

64.59 

21431 

19 

21   817.89 

".674 

1558   5.2 

40.00 

21  25.1 

19 

2329    7.60 

XX. 076 

44338.1 

64.94 

2143-6 

90 

21 12  57.84 

XX. 656 

154151-5 

4X.X3 

2125.8 

20 

23  33  33-28 

XX  .065 

4 17  34.7 

65.34 

21  44.1 

31 

211737.35 

+XX.637 

-15  25  10.8 

+4a.as 

21  26.6 

21 

23  37  58.71 

+XX.055 

-  35122.0 

+65.71 

21  44.6 

22 

21  22  16.40 

XX. 6x7 

15  8  3.5 

43-35 

2127.3 

22 

234223.91 

XX. 046 

325   0.7 

66.06 

2I45-0 

n 

212654.96 

".596 

145030.1 

44.43 

2128.0 

23 

234648.91 

XX. 038 

25831-S 

66.38 

2145-4 

H 

"3133-03 

11.576 

143230.9 

45-49 

2128.7 

24 

n  51 13-74 

XX. 03a 

2  31  54.9 

66.67 

2145-9 

as 

21 36 10.60 

".555 

1414  6.5 

46.53 

2129.3 

25 

23  55  38.43 

XX  .037 

2    511.6 

66.94 

2146.4 

26 

214047.65 

+XX.533 

-13  55 17.4 

+47. 55 

2130.0 

26 

0  0  3.02 

+XX.OS3 

-  13822.2 

+67.18 

2146.& 

»7l  21 45  24.18 

xx.Sxx 

1336  4.0 

48.55 

2130.7 

27 

0  427.54 

xx.oai 

I  II  27.3 

67.39 

2147-5 

28,2150  0.18 

XX. 489 

13  16  26.9 

49. S3 

2131-4 

28 

0  852.02 

xx.oao 

04427.5 

67.58 

2147.& 

*9|2i5435<>5 

XI.467 

12  56  26.6 

SO. 49 

2132.0 

29 

0 13 16.49 

XX.030 

-  01723.5 

67.75 

2148.5 

30 

215910.60 

zx~445 

1236  3-5 

5Z.43 

2132.6 

30 

0 17  40.98 

XX. 033 

+  0  944.1 

67.88 

2148.7 

31 

*2    345.03 

+".433 

-12  15 18.3 

+Sa  .34 

2133.2 

31 

022  5.54 

+Xt.035 

+  03654.7 

+67.99 

2149-r 

32 

22    818.92 

+XX.40X 

-II  54 11.3 

+53.  «3 

2133-8 

32 

0  26  30.20 

+XX.030 

+  I   4   7.6 

+68.07 

2149.6 

I>ayalt]icMoi 

Ath. 

3d. 

7th. 
It 

i3th. 

X7th. 

33d. 

37th. 

Day  o(  the  Month. 

xst. 

6th. 

ixth 

.  x6th. 

3X8t. 
II 

a6th. 

// 

ti 

It 

ti 

II 

II 

// 

II 

It 

8e 

■diameter.  .  , 

•    •    «    • 

K  .  .  . 

X0.0X 
X0.3X 

9.58 
9.87 

9.ao 
9.47 

8.85 

8.53 
8.7B 

8.33 
8^7 

Scmidiamcter 

7.95 

B.X9 

7.70 
7.93 

7-47 
7.69 

7.2s 
7~*7 

7.05 
7.37 

6.87 
7.08 

jjf^.— The  sign  +  prefixed  to  the  hourly  change  of  decUnation  indicates  that  north  declinations  are  increasing  or 
vnut  dcdmations  decreasiixg.    The  sign  —  indicates  that  south  declinations  are  increasing. 
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VENUS.  1915. 


GREENWICH  MEAN  TIME. 


MAY. 


5 

I 


I 
a 

3 
4 

5 


7 
9 

lO 

II 

12 

13 

34 

15 

i6 

17 
i8 

19 

30 

21 
32 

23 
24 

25 

26 

27 

28 
29 
30 

31 
32 


Appftrent 
Right  Ascen- 
sion. 


Noom. 


h    m     s 

o  22    5.54 

o  26  30.20 
o  30  54.98 
o  35  19.92 
o  39  4506 

o  44  10.43 
o  48  36.06 

053    1-97 

0  57  28.20 

1  I  54.78 


6  21.74 
10  49.11 
15  16.93 
19  45.22 
24  14.02 

28  43-35 

33  13-24 

37  43-73 
42  14.84 

46  46.61 

51  19.08 

55  52.27 
2    o  26.20 

2    5   0.90 
2    936.40 


2  14  12.74 

2  18  49-95 
2  23  28.05 
2  28  7.08 
2  32  47-05 

2  37  2799 
2  42    9.92 


Var.ol 

R.A. 

lor  z 

Hour. 


Noon, 


s 
+xi.oas 

XZ.030 

IX. 036 

11.043 

XZ.052 

+11 .06a 
ir.073 
XZ.086 
iz.zoo 
XZ.XZ5 

+1X.132 
II. 150 
XZ.169 
ZX.X89 

ZX.3ZX 

+11.234 


Apparent 
Declination. 


Noon,, 


n 


.»ss 

.283 

.3x0 

.338 

+11 

.368 

.399 

.430 

.46a 

.496 

+  IX 

.532 

.569 

.607 

.646 

.6«5 

+XX 

.7*6 

+IX 

.768 

+  03654.7 

I   4   7-6 
131  22.1 

15837-7 
22553-6 

+  2  53  9-1 
32023.7 

3  47  36.6 

41447-1 

44154.5 

+  5  858-2 
535  57-4 
6  251.5 
62939.8 
65621.6 

+  7  22  56.2 
74923.0 
81541.2 
841  50.2 

9   7  49-2 

+  933  37-6 

9  59  14.8 

102440.1 

1049  52.8 

II 14  52.1 

+"3937-5 
12   4  8.2 

122823.6 

12  52  23.0 

13  16   5.6 

+133930.8 
+14  237.9 


Var.  of 

Decl. 

for  X 

Hour. 


Noon. 


+67.99 
68.07 
68.X3 

68.  z6 
68.X6 

+68.X3 
68.07 

67.99 
67.88 

67.74 

+67.57 
67.37 
67.14 
66.88 

66.S9 

+66.98 
65.94 
«S.57 
65.17 

64.74 

■1-64. 99 
63. 8x 
63.30 
69.76 

69.  X9 

+61.59 
60.96 
60.3X 
59-63 
58.92 

•f  58.18 
+57.41 


Merid- 
ian Paa- 


h     m 
2149.I 

2149.6 

21  50.1 

21  50.6 
21  51. 1 

21  51.6 
21  52.1 
21  52.6 

21  53-1 

21  53.6 

21  54.1 
21  54.6 

21  55.1 
2155.6 
21  56.1 

21  56.7 

2157-3 

21579 

2158.5 
21  59.1 

21  59-7 

22  0.3 

22  0.9 
22  1.6 
22   2.3 

22  2.9 
22   3.6 

22  4.3 
22  5.0 
22   5.8 

22    6.6 

22    7-3 


JUNE. 


Day  of  the  Month. 


Scmidiamcter  .... 
Horizontal  Pazallaz 


XftU 


ft 


6.70 
6.90 


6th. 


tt 


6.54 
6.73 


izth. 


n 


6.39 
6.58 


x6th. 


f» 


6.95 
6.44 


sxst. 


ft 
6.X9 

6.3  X 


a6th. 


;/ 


6.00 
6.x8 


3ZSt. 


rt 


5.89 
6.07 


§ 


I 
2 

3 
4 
5 

6 

7 
8 

9 
10 

II 
12 

13 
14 
15 

16 

17 
18 

19 
20 

21 
22 

23 
24 

25 

26 

27 
28 

29 
30 

31 
32 


Apparent 
Right  Ascen- 
sion. 


Noon. 


h    m      s 
2  42    9.92 

2  46  52.87 

2  51  36.85 

2  56  21.88 

3  I    7-97 

3  555-14 
3  1043.40 

3  15  32.75 
3  20  23.20 

3  25  14.76 

330  7-43 
3  35  1-22 
3  39  56.11 
34452." 
3  49  49.22 

3  54  47-43 

3  59  46.73 

4  4  47-12 

4  948.58 
4  14  51.09 

4  19  54.64 

4  24  59-29 
430   4.81 

4  35  "-39 
4  40  18.93 

44527.42 
4  50  36.83 

4  55  47-13 

5  058.29 
5    6  10.28 

5  II  23.07 
5  16  36.62 


Var.  of 

R.  A. 

for  X 

Hour. 


Noon. 


8 
+XX.768 

IX.8XX 

11.854 
XX. 898 

XI.943 
-fzx.988 

19 .033 
19.079 
X9.X95 

X9.X7X 

+X9.9X8 
19.964 
19.3X0 
X9  .356 
X9.409 

+".448 

x>.494 
i«.539 
19.583 

X9.697 

+Z9.670 

X9.719 

12. 753 
19.794 
".834 

+X9.873 

X9.9XZ 

H.947 
Z9.989 
X3 .0x6 

+13.049 
+13.080 


Apparent 
Dedinatkm. 


Noon. 


n 


+14  237.9 

142526.2 

1447550 
15 10  3.5 

15  31 51-0 

+15  53  16.9 
16 14  20.4 
1635   0.8 

165517-3 
17  15  9-3 

+17  3436.1 

17  53  37-1 

18  12  II. 5 

1830 18.6 
184757.8 

+19   5  8.3 

19  21 49.7 
1938  1.2 
195342.2 

20  852.1 

+202330.3 
203736.2 

2051   9-3 

21  4  8.9 

21 1634.5 

+212825.6 

21 3941.6 

21  5022.1 

22  026.5 

22     954.4 

+221845.4 
+22  26  58.9 


Var.  of 

DecL 

for  X 

Hour. 


Mcrid- 


Noon. 


It 


h   m 
+57.41  22   7.3 

56 .6x  22  8.1 
55.78  22  8.9 
54.9*  22  9.7 
54.03    22  10.6 


+53.  l» 
Sa.«7 
51.19 
50.18 

49.14 

4.48.08 

46.99 
45.87 
44'7» 
43-54 

+4*  .34 
41. 11 
39-85 
38.56 

37. 25 

+35.9* 
34.57 
33-19 
3«.»8 

30.35 

+98.90 
2743 
95.94 
94.43 
99.90 

+91.35 
+19.78 


22  II. 3 
22  12.3 
22  13.2 
22  I4.I 
22  15.0 

22  16.0 
22  17.0 
22  l8.0 
22  19.0 
22  20.0 

22  21. 1 
22  33-2 
22  23.3 
22  24-2 
22  25.4 

22  36.6 
2227.8 
22  38.9 

22  30.1 
223I.J 

23  33.S 

22  33-7 
22349 
2236' 
22  37-5 

23  38.8 
2240-' 


Day  of  the  Month. 


Seuidiameter ....... 

Horizontal  ParalUuc  .  .  . 


5th. 


tt 


S.79 
5.96 


loth. 


It 


5.69 
5.86 


15th. 


90th. 


It 

5.60 
5.77 


ft 


S.59 

5.69 


95th. 


II 


5-*$ 
5.61 


3Qtb. 

II 

5.3* 
S'S4 


Nom.— The  sign  +  indicates  north  declinations. 
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GREENWICH  MEAN  TIME. 


JULY. 


AUGUST. 


5 

a 

o 


I 
2 

3 
4 
5 


7 
8 

9 

10 


Ai>pBreiit 
Right 
saon. 


Noom. 


"64    5.17 
M  ^  6   9  23.72 

13  6  14  42.49 

14  ,  6  20    1.41 

15  6  25  20.44 


16 

17 
18 

»9 

30 


31 
32 

23 
24 
25 

36 

27 

38 

39 
30 

31 
3a 


63039-51 

63558.57 

641 17.56 

6  46  36.43 
6  SI  55.13 

6  57  13.^ 

7  231.79 

7    7  49-^ 

713  7.15 
7  18  94.21 

7  23  40.80 
7  28  56.89 
73412.42 
7  39  27.36 
7  44  41.66 

7  49  5528 
7  55    8.19 


Var.of 

R.  A. 

for  X 

Hour. 


Noon. 


h   m       s 
5  II  23.07 

S  16  36.62 
$21  50.88 
527  5*81 
5  32  21.37 

53737.52 
5  42  54.20 

54811.35 
5  53  28.9a 
5  58  46.88 


s 
[3-049 
13.080 
[3.108 

3.135 
[3.161 

3.184 
3.70s 

3.  "3 
3.940 
3»S5 

3.a68 

3.a78 
3.386 

3.991 

3.a94 

3.a9S 
3.99s 
3.989 
3.983 
3.475 

3.964 
3.959 

3.237 
3.990 
3.901 

3.z8x 
3.XS9 

3.X35 
3.XZ0 
3.089 

3.053 
3.099 


Appftrent 
Dcdination. 


Var.  d 
Ded.   ; 

^orx       Merid- 
Hour.    iim  pg^ 


Noon. 


Noon. 


•      f       ft 

// 

+221845-4 

+it-3S 

22  26  58.9 

19.78 

223434.6 

18.19 

224132.0 

16.59 

22  47  50.9 

14.98 

+22  53  30.9 

+X3-3S 

225831.6 

XX. 70 

23     252.6 

10.05 

23     633.9 

8.39 

23   935-2 

6.79 

+23  II  56,3 

+  5.04 

23  13  36.9 

3.35 

231437-0 

+  X.66 

23  14  56.4 

—  0.04 

231435.1 

X.74 

+23  13  33-0 

-  3.44 

231150.0 

5.14 

23    926.2 

6.84 

23    621.7 

8.54 

23    236.5 

XO.93 

+22  58 10.6 

—XX. 99 

2253    4.2 

X3.60 

22  47  17.5 

X5.98 

22  40  50.6 

Z6.96 

223343-6 

X8.69 

+22  25  56.9 

—90.97 

221730.7 

9X.9X 

23     825.2 

«3.54 

215840.7 

95. x6 

21  48  17.6 

96.76 

+21  37  16.2 

-98.3s 

+212536.8 

-99.9* 

h     m 

32  38.8 
2240.1 
2241.4 
2242.7 
2244.0 

22  45-3 
22  46.7 

3348.1 
22  49-4 

23  50.7 
22  52.1 

22  53-5 

23  54.9 
23  56.3 

33  57.6 

22  59.0 

23  0.4 

23  1.8 

23  3-1 
23  4.4 

23  5-8 
23  7.2 
23  8.5 
23  9-8 
23  II. 2 

23  12.6 

23  13-9 
33  15.2 

33  16.5 
23  17-8 

23  19.0 
33  30. 3 


g 

& 


I 

2 

3 

4 
5 

6 

7 
8 

9 
10 

II 
12 

13 
14 
15 

16 

17 
18 

19 
20 

21 

22 

23 
24 
25 

26 

27 
28 

29 

30 

31 
32 


L..fut,^.it     ;  Var.  of 
Right  Aaccxi-     ^^y^' 
*^*'*  Hour. 


Noon. 


h  m 


Noon. 


7  55   »-i9 

8  020.34 

+x 

8    531-71 

81042.27 

81551.97 

821    0.79 

+x 

826   8.71 

831 15-71 

83621.75 

84126.82 

8  46  30.89 

+x 

85133-96 

85636.00 

9    137-01 

9   636.98 

9  "35.90 

+1 

91633.77 

92130.60 

92626.37 

93121.09 

93614.78 

+1 

941    7,44 

9  45  5908 

95049-72 

9  55  39-38 

10  028.07 

+1 

10   515.81 

10 10   2.62 

101448.53 

101933.53 

103417.68 

+x 

1039    I.OO 

+1 

s 
3.099 

9.990 

a -957 
9.999 
9.886 

9.849 
9.8xx 

9.77« 
9.732 
9.69Z 

9.649 
9.606 

2.563 
9.590 

2.477 

2.433 
2.389 

2.345 
9.309 
9.959 

9.9X6 

9.X73 
9.X3X 
9.090 
2.049 

9.009 
t.970 
Z.933 
X.894 
X.857 

X.899 
1.788 


Apparent 
Declination. 


Noon. 


n 


+31  2536.8 
21  13  19.9 
21  025.9 
204655.2 
203348.3 

+3018  5.7 
20    347.9 

94655-4 

9  30  28.8 
9 13  28.6 

8  55  55.4 

83749.9 
81912.6 

8  o  4.3 

74025.2 

7  20 16.4 

65938.4 
63831.8 

61657-3 
5  54  55-6 

53227.4 

5  933-3 
4  46 14.0 

42230.1 

35823.4 

3  33  51-5 
3   858.2 

24343.1 
3  18  7.0 

1 52  10.5 


1 25  54.3 
05919.2 


Var.  of 

Dcd. 

for  X 

Hour. 


Noon. 


ft 
—99.99 
31.48 
33.09 

34.54 
36.03 

-37. SX 
38.97 
40.40 
4X.8x 
43.20 

-44.56 
45.90 
47. 3X 
48.49 
49.75 

-50.98 
59.  x8 

53.36 
54.5Z 
55.63 

-56.72 
57.78 
58.89 

59.83 
60 .8x 

— 6X.76 
69.68 
63.57 
64.43 
65.96 

—66.07 
-66.8s 


Mend- 

ianPas 

sage. 


h    m 
23  20.2 

2321.5 

2322.8 

23  24.0 

2325.2 

23  26.4 
2327.6 
33  28.7 
23  29.8 
2331.0 

2332.1 
23  33.2 

23  34.3 
2335-4 
23  36.4 

23  37.4 
23  38.4 
23  39-4 
23  40.4 

2341.3 

2343.2 

23  43.2 
2344.1 
23  450 
23  45.9 

2346.7 

2347.5 
2348.4 
23  49.2 

23  50.0 

23  50.8 
2351-5 


I>«y  of  the  Month.        >  sth 


^jdiMueter 

**«w»Ul  ParaUnc    . 


tf 


I 


5.32 
5.48 


xoth. 


fi 


5.26 
5-42 


xsth. 


»/ 


5.91 

5.37 


9oth. 


tf 


5.X7 
5.33 


95th. 


#f 


S.X3 
5.28 


30th. 


Day  of  the  Month. 


It 


5.09 
5.94 


Semidiameter .  .  .  . 
Horizontal  Parallax 


4th. 


// 


5.06 

5.21 


9th. 


n 


S03 

S.x8 


X4th. 


// 


5.00 
S.15 


19th. 


It 


4-98 
5x3 


94th. 


It 


4-97 
5x9 


99th. 


If 


4.96 
5.XX 


^^OT*-^The  dgn  -f  prefixed  to  the  hourly  change  of  declination  indicates  that  north  decHnations  are  increasing;  the 


Ukdioates  that  north  declinations  are  decreasing. 
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VENUS,  1915. 


GREENWICH  MEAN  TIME. 


SEPTEMBER. 


OCTOBER. 


p 


I 

2 

3 
4 
5 

6 

7 
8 

9 
lo 

II 

12 

13 
14 
15 

i6 

17 

i8 

19 

20 

21 
22 

23 
24 

25 

26 

27 

28 

29 
30 

31 
32 


Apparent 
Right  Ascen- 
sion. 


Noon, 


h   m      s 
1039    l.OO 

1033  4350 
103825.22 

1043    6.18 

10  47  46.42 

105225.96 
1057    4-83 

11  143-07 
II  620.71 
II  1057.77 

II  1534.30 
II  20  10.32 
112445.88 
II  29  21.00 

"33  55-73 

II  3830.10 

"43  4-15 
"47  37-92 

11  52  11.46 

115644.80 

12  1 17.98 

12  551-05 
12  1024.07 

12  1457-06 
12  1930.08 

1224  3.16 
122836.34 
1233  9.68 
123743-22 

13  42  16.99 

124651.05 
12  51  25.43 


Var.  of 

R.A, 

for  I 

Hour. 


Noon. 


.788 

.754 
.jaa 
.691 
.66a 

.634 
.607 
.581 
.556 

•533 

•S" 

•491 
.472 

•455 

•439 

425 
•4x3 
.40a 

.393 
.385 

,380 
■377 
•375 
.375 
.377 

.380 
.385 
-393 
.40a 

.413 
.426 


Apparent 
Decimation. 

Var.  of 

DecL" 

fori 

Hour. 

Noon, 

Noom, 

9     1     II 

II 

+10  59  19.2 

-66.85 

103225.9 

67.59 

10    515.2 

68.30 

937  47-7 

68.98 

9  10  4.2 

69.63 

+  842   5-5 

-70.25 

8  13  52.2 

70.84 

74525-1 

71.40 

71645.0 

71.93 

64752.6 

7a  .43 

+  61848.6 

-72.90 

54933-8 

73^33 

520  9.0 

73-73 

450349 

74  10 

42052.2 

74.45 

+  351    1-6 

-74.76 

321    3-9 

75.04 

25059.8 

75  •29 

2  2050.1 

75-5« 

15035-5 

75.70 

+  I  20 16.6 

-75-86 

04954.2 

76.00 

+  01929.0 

76.10 

-  01058.3 

76.17 

041  26.9 

76.21 

-III  56.1 

— 76. aa 

I  42  25.2 

76.20 

2  12  53-5 

76.15 

2  43  20.2 

76.07 

3  13  44-6 

75.96 

-344   5-9 

-75  82 

-  41423.4 

-75  64 

Merid- 
ian Pas- 


fa     m 

2351-5 
23  52.2 

23  53-0 

23  53-7 

23  54-4 

2355-1 
^3  55-8 
23  56.5 
23  57-2 

23  57-9 

23  58.5 
23  59.1 
23  59-8 

o  0.5 

O     I.I 

o  1.7 

o  2.3 

o  2.9 

o  3.6 


o 
o 
o 
o 
o 


4.2 
4.8 

5-4 
6.0 
6.6 


o  7.2 

o  7.8 

o  8.5 

o  9.1 

o  9-7 

010.3 
o  10.9 


I 


I 
2 

3 
4 
5 

6 

7 
8 

9 
10 

II 
12 

13 
14 
15 

16 

17 
18 

19 
20 

21 
22 

23 
24 
25 

26 

27 
28 

29 
30 

31 
32 


Apparent 
Right  Ascen- 

Var.  of 
R.A. 
for  X 

nooL 

Hour. 

NOOH. 

Noon. 

h    m     s 

1 

1 

124651.05 

+n 

.426 

125125.43 

.440 

1256    0.18 

.456 

13    035.34 

.474 

13    510.95 

.494 

13    94705 

+xr 

.515 

131423.68 

.538 

13  19    0.87 

.562 

13  23  38.67 

•588 

13  28  17.12 

.6x6 

133256.25 

+11 

.645 

13  37  36.09 

.675 

1342  16.67 

.707 

13  46  58.04 

.741 

135140.23 

.776 

135623.27 

+11 

.812 

14    I    7.20 

.849 

14   552.04 

.888 

141037.83 

.998 

14  15  24.61 

.970 

142012.40 

•fxa 

.0x3 

1425    1.23 

.057 

14  29  51.12 

.xoa 

143442.12 

.148 

143934-24 

.195 

144427.50 

fia 

•243 

144921.93 

.29a 

145417-55 

•34a 

14  59  14.37 

.39a 

15   412.40 

•443 

15   911.66 

+ia 

.495 

15  14 12.17 

+ia 

•547 

Apparent 
Declination. 


Noon. 


II 


3  44  5-9 
41423.4 
44436.3 
51443-9 

5  4445-4 

6  1440.0 
64427.0 

714  5-5 

7  43  34-9 
8 12  54.3 

842  2.9 
9  10  59.9 

93944-5 

0  815.9 

036  33-4 

1  436.2 
13223.5 

I  59  54.5 
227   8.4 

254   4.5 

32041.9 
3  46  59-9 
41257-7 
43834.5 
5   3  49-4 

52841.7 

5  53  10.7 

6x715-4 
64055.1 

7   4  9-1 

7  26  56.6 
7  49 16.6 


Var.  ol 
DecL 
for  X 

Hour. 


Noom. 


Mcrid. 


"        h    m 
-75 -8a     O  10.3 

75.64  ;  O  10.9 


75-43 
75. «9 
74-92 

-74.6a 

74.29 
73.92 
73  52 
73.09 

—72 .6a 
72. X2 

71-59 
71.03 

70.43 

-69.80 
69  14 
68.44 
67.7* 
66.95 

-66.16 

65.34 
64.48 
63.58 
62.65 

—61.70 
60. 7X 
59.68 
58.6a 
57.53 

-56.41 
-55  25 


o  11.5 

O  12.2 

o  12.9 

013.5 

o  14.2 

o  14-9 
o  15.6 

016.3 

o  i7.a 

017.7 
o  184 
o  19.2 
o  20.0 

020.7 
021.5 
022.3 
023.1 

024.0 
024.9 

025.7 

o  26.6 

027.5 
028.4 

029.4 
0304 
031.3 
032.3 
0333 

034-4 

0  35-5 


Day  of  the  Month. 


Semidiaineter  .  .  .  , 
Horizontal  Parallax 


3d. 

8th. 

X3th. 

i8th. 

asd. 

n 

4-95 

5.XO 

It 

495 

5.X0 

It 

4.95 
S.XO 

II 

4.96 
5.11 

It 

4.97 
5.X2 

98th. 


Day  of  the  Month. 


II 


4.98 
5.X3 


Scmidiameter .  .  .  . 
Horizontal  Parallax 


3d. 


8th. 


4.99 
5.14 


II 


5.01 
5.16 


X3th. 


11 


5.04 
5-19 


x8th. 


11 


5.07 

5.22 


33d. 


attb. 


II 


If 


5.X0 
5.25 


5.28 


NoTB.— The  sign  +  i^*Ai^*^  """th  *<fi^i"i*»*'^—  thefign  "  mdioittt  aouth  dcdinaticwii 


VENUS,  1915. 


157 


GREENWICH  MEAN  TIME. 


NOVEMBER. 


DECEMBER. 


I 

p 


Apparent 
Right  Ascen- 


Var.  ol 

R.  A. 

for  I 

Hour. 


Noom, 


NoM. 


I 

2 

3 

4 
5 


7 
8 

9 

10 

II 

12 

i6 

17 
i8 

19 

20 

ai 

23 

23 

as 

36 
27 
38 
29 

30 

31 
3a 


h    m     s 
15  14  12.17 

15  19  13.92 

1534  16.92 

15  29  21.18 

153426.70 

153933-47 
1544  41.48 

154950-72 

15  55    I-I7 

16  012.83 

16   525.67 
161039.66 

161554.79 
16  21 IX. 03 

163628.35 

163146.72 
1637  6.11 

16  43  26.47 
164747.77 

1653   9-9* 

165833-05 

17  356.93 
17  921.58 

171446.94 
17  20 13.97 


172539.61   +t3.6M 
1731    6.80 

173634.49 
1742    3.61 

174731-" 


s 
+".547 

xa.S99 
xa.6si 
xa.704 

xa.756 

-l-xa.8e8 
xa.8s9 
13.910 
xa.960 
X3 .ozo 

+^3 .059 
13.107 
IJ.X54 
13.Z99 
Z3*44 

-H3.987 
X3 .3a8 
13 .368 
13.407 
X5-444 

+13-478 
13.511 

13.543 

13.571 
13.598 


*7  52  59-92 
175828.97 


13.644 
13.663 

13 .680 
13-694 

+13.706 
+13.715 


Apparent 
Declination. 


Noon. 


ff 


-1749  16.6 
18  II  8.4 
18  32  31.2 

18  53  24-3 

19  13  46.9 

-193338-2 
19  52  57-4 

201143.7 
202956.4 

204734.9 

-21  438.3 
21  21    6.0 

213657-3 
21  53  11.6 

33   648.1 

-33  3046.3 
3334  5.6 
334645.4 

335845-1 
2310  4.3 

-333043.3 

233038.7 

233953-1 

33  48  35.0 

235613-9 

-24  319-5 

34  941.6 

341519-7 
343013.4 

343433.7 

-343747.3 
-34  30  36.8 


Var.  d 

Decl. 

for  I 

Hour. 


Noon. 


-55. as 

5406 
5a  .83 

51.58 
50.30 

-48.98 
47.6a 
46.33 
44  ^a 
43  38 

-41.90 

40.40 

38.87 

•37.3X 

35-73 

-34.1a 
3>-49 

30.83 
«9.«5 

97.45 

-*5.7« 
33.98 
aa.aa 
ao.44 
18.64 

—16.83 

15.00 

13.16 

11.31 

9.46 

-  7.59 

-  5.71 


Merid- 
ian Paft- 
sage. 


h      m 

035-5 

0  36.6 

037-7 
038.8 

o  40.0 
o  41.3 

043,3 

043-5 
044.7 

o  46.0 

047-3 

048.6 
049.9 

o  51.3 
o  53.6 

054.0 

055-3 
056.7 

0  58.1 

059-5 

1  I.O 

I  2.5 

«    3-9 

1  5-4 
I    6.9 

I  8.4 
I  9.9 
I  11.4 
I  13.0 


X  16.0 
I  17.5 


Day  of  the  Month. 


femkUanieter  .  .  .  . 
Boruontal  Parallax 


ad. 

7th. 

lath. 

17th. 

aad. 

• 

ti 

tt 

n 

ti 

5.16 

5.ao 

S.a4 

S-»9 

5.34 

5.3a 

5-j6 

5.40 

5-45 

5.50 

37th. 


It 


s-40 
5.56 


€        Apparent 

g  Right  Ascen- 

S  '        saoo. 

•3 


I. 


Var.  of 
R.  A. 
for  X 

Hour. 


Apparent 
Declination. 


I 
3 

3 
4 

5 


7 
8 

9 
10 

II 

13 

13 
14 
15 

16 

17 
18 

19 
30 

31 
33 

23 
24 
25 

36 

27 
38 

29 


I   14.5      30 


Noon. 


31 

32 


h    m     8 
7  52  59.92 

7  58  28.97 

8  358-21 
8   927-56 

8  14  56.95 

83036.31 

82555.57 
83124.67 

8365352 
84333.06 

84750.33 

85317.93 
85845-12 

9  411.73 
9  937-69 

915  2.95 
93037.46 

92551-15 
93113-96 
93635.86 

94156.79 
94716.71 

95235-57 

9  57  53-33 

20  3   9-95 

30  835.41 
30 13  39.67 
301853.70 
3034  4.48 
303914.98 

303434.17 
303933.04 


Noon. 


Noon. 


+13.706 
13.715 
13 .721 
13.724 
13.724 

+13.733 

13.717 
13.708 
13.696 
13.683 

+13.664 
13  644 
13.631 

13-595 
X3-567 

"^3-537 
«3.504 
13.469 
13.43a 
13.393 

+13.351 
13.308 
13  963 
13.316 
13.168 

+13.119 
13.069 
13 .017 

13. 964 

la. 910 

+13.855 

+13  .800 


// 


-343747.2 
34  30  36.8 
343231.4 

2433307 
243354.7 

-243333-4 
3433  36.8 
343034.9 
343757.7 

242435-5 

-34  30  38.3 
341536.4 

24  9  59-9 
24  3390 
335634.1 

-234845-5 
334013.6 

233058.7 
3331  1.3 
331031.5 

-33  59  0.1 
334657.5 
333414.1 
33  3050.5 

33     647.3 

-3153  5,0 
313644.3 
313045.5 

21   4  9-5 

304657.0 

-3039   8.5 
-301044.7 


Var.  of 
Decl.   ■ 

'o'  I    i  Merid- 
Hour.    ian  Pa»* 
sage. 


Noon. 


// 

-  7-59 
5. 71 
3.83 
I  95 

—  0.06 

+  X.83 
3.7a 
5.61 

7.49 
9-36 

+11. 33 
13.09 
14.95 
16.79 
18.63 

+30.43 
33.33 

34  .ox 
a5.77 
a7.sa 

+39.35 
30.96 
3a  .65 

34.3* 
35-95 

+37.57 
39.  x6 
40.7a 
43.36 
43.77 

+4'-  .36 
+46.71 


h    m 
16.0 

17.5 
.19.1 

20.7 

22.2 

23-7 

25-3 
26.9 

28.4 
29-9 

31-4 

32.9 

34.5 
36.0 

37.5 

390 
40.4 
41.8 

43-3 
44.7 


46.x 

47.5 
48.9 

50.3 
51-6 

52.9 
54.2 

55-5 
56.7 

57-9 


159-2 
2    0.4 


Day  of  the  Month,      ad 


Scmidiameter   .  .  . 
Horizontal  Parallax 


3d. 

7th. 

1 3th. 

17th. 

33d. 

aTth. 
If 

II 

n 

ti 

II 

II 

5.46 
5.63 

5.5a 
5.69 

5-59 
5.76 

5.66 
5.83 

5-74 
5-91 

S.83 
6.00 

33d. 


II 


5-93 
6.XO 


NoTB.— The  sign  -+  prefixed  to  the  hourly  diaage  of  dedmation  indicates  that  south  declinations  are  decreasing;  the 
■m  —  indicates  tluA  north  dedinatioos  are  decreasing  or  south  declinations  increasing. 
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MARS,  1915. 


GREENWICH  MEAN  TIME. 


JANUARY. 

, 

FEBRUARY. 

• 

'B       Apparent 
g     Right  Ascen- 
^           sion. 

Var.  of 
R.  A. 

for  X 
Hour. 

Apparent 
Decimation. 

Var.  of 

Decl. 

for  I 

Hour. 

Merid- 
ian Pas- 
sage. 

• 

f 

0 

Apparent 
Right  Ascen- 
sion. 

Var.  of 
R.A.       A 
for  X      D« 
Hour. 

pparent 
clination. 

Var.  of 

for  X 
Hour. 

1 

Merid- 
ian Pw- 
sace. 

Day 

Noon, 

Noon. 

Noon. 

Noon. 

1 

Noon. 

Noon. 

Noon.       ■  Noon, 

1 

h   m     8 

8 

•      in 

// 

h     m 

h    m    8 

3 

1 
*      t      ft     \           tr 

h    m 

I 

183420.70 

+8.328 

-24    146.2 

+  5.68 

23  53-5 

I 

20  16  56.49 

+8.130    ~2C 

>4543-i 

+aS-4J 

23  ZZ-^ 

2 

183740.60 

8.330 

235922.0 

6.35 

23  52.9 

2 

202011.45 

8.1x6      2C 

>35  25-8 

96.00 

2333-1 

3 

18  41    0.56 

8.33a 

235641.6 

7.02 

23  52.3 

3 

202326.07 

8.X02       2C 

>  24  54.8 

a6.S7 

23324 

4 

184420.54 

8.333 

235345-2 

7.69 

2351-7 

4 

20  26  40.36 

8.088       2C 

>  14 10.3 

ar-iJ 

2331-7 

5 

184740.55 

8.334 

235032.7 

8.3s 

2351-1 

5 

202954.30 

8.073       2C 

>  312.4 

a7.69 

23  31-0 

6 

18  51    0.58 

+8.334 

-2347    4.3    +  9.0a 

23  SO.  5 

6 

2033    7-89 

+8 .059    —15 

►  52    1-3 

+28.94 

23  303 

7 

18  54  20.60 

8.334 

23  43  19-8 

9.69 

23  49-9 

7 

203621.13 

8.044       19 

14037.1 

98.78 

23  29-5 

8 

185740.61 

8.333 

23  39  19-3 

10.35 

23  49-3 

8 

203934.00 

8.029     ig 

129  0.0 

a9.3i 

23  28.8 

9    19   I   0-59 

8.331 

2335   2.8 

XX. 02 

23  48.6 

9 

204246.50 

8.0x3      i{ 

^17  10.2 

99.84 

2328.1 

10  ,19  420- 52 

1 

8.329 

233030.3 

XX. 69 

2^48.0 

10 

204558.62 

7.997     19 

►   5   7-« 

30.36 

23  273 

II  '  19   740.38 

+8.326 

-232541.9 

+ia.3S 

2347-4 

II 

20  49  10.36 

+7.981  -iJ 

^5252.9 

+30.87 

23  26.6 

12  '  19  II   0.17 

8.322 

232037.7 

13-00 

23  46.8 

12 

205221.71 

7.96s      ifi 

14025.8 

Z^'3» 

23  25-^ 

13    19  14 19.85 

8.317 

231517.6 

X3.66 

23  46.2 

13 

205532.66 

7.948     i€ 

;  27  46.7 

31.88 

23  25.0 

14    19  17  39.41 

8.3x2 

23   941.8 

X4.3X 

23  45-6 

14 

205843.22 

7.»3«       ifi 

^14557 

3a.37 

23  24.3 

IS  j  19  20  58.85 

1 

8.307 

23   350.3 

14.96 

2344.9 

15 

21    153-37 

7.914       I J 

\  152.9 

3a. 85 

^S  23.5 

16 

1924  18.14 

+8.301 

-225743.2 

+XS.62 

2344-3 

16 

21    5  3-" 

+7.897    -17 

r  48  38.7 

•^IS-i^ 

23  22.7 

17 

192737.28 

8.294 

22  51  20.6 

X6.27 

23437 

17 

21   812.44 

7.880       I) 

^3513-3 

33.79 

2321.9 

18 

193056.25 

8.286 

224442.5 

X6.91 

23  43-1 

18 

21 II  21.35 

7.863     i; 

'2136.7 

34.35 

2321.1 

19 

19341503 

8.278 

223749.1 

17.55 

2342.4 

19 

21 1429.84 

7.845     1} 

'    7  49-2 

34.70 

23  20.3 

20 

193733-61 

8.269 

223040.4 

x8.i8 

2341.8 

20 

21 17  37.91 

7.8a7       it 

>  S3  51.0 

^5^^S 

23  19-5 

21 

194051.96 

+8.260 

-22  23  16.5 

+x8.8i 

2341.2 

21 

21  2045-55 

+7.8x0    -id 

)  39  42.2 

+35.58 

23  18.7 

22 

1944  10.09 

8.250 

2215375 

19.44 

2340.5 

22 

212352.77 

7.79a       it 

)  25  23.0 

36.01 

23  17-8 

23 

194727.97 

8.240 

22    743.6 

^-^  -23  39-9 

23 

212659.56 

7-774       it 

)  10  53.6 

36.43 

23  »7-o 

24 

195045-61 

8.229 

2159349 

20.68   2339.2 

24 

2130   5.94 

7.7S7       I« 

;  56 14.3 

36.84 

23  16.2 

25 

1954    2.98 

8.2x8 

215111.3 

2x^9    2338.6 

1 

25 

21 33  11.89 

7.739       15 

;  41 25.3 

37. a4    . 

n  15-3 

26 

19  57  20.09 

+8.207 

-21 42  33.1 

t 

+2X.90  1  23  37.9 

26 

213617.42 

+7.722    — 1« 

;  26  26.6 

+37.64  : 

»3  ^4'S 

27 

20   036.92 

8.195 

213340.4 

a».SO     2337.2 

27 

213922.53 

7.704       I J 

;  II  18.5 

38.03  : 

13  13-6 

28 

20  3  53-45 

8.X83 

212433.2 

23.10  .2336.6 

28 

2142  27.22 

7.687       I^ 

t56   I.I 

38.41  J 

13  12.7 

29 

20   7   9.68 

8.170 

21 15  11.8 

«3.69     2335.9 

29 

214531-51 

7.670       I^ 

^  40  34. 7 

38.78  : 

13  11.8 

30 

201025.60 

8.IS7 

21    536.2 

24.27    2335.2 

1 

30 

214835.40 

7.654      lA 

^  24  59-5 

39.15  '' 

83  ii.o 

31 

20  13  41.21 

+8.X44 

-20  55  46.6 

1 
+34.85  j  23  34.5 

31 

215138.88 

+7.637  -I^ 

\  915-6 

+39.50  2 

?3  10.1 

32 

20  16  56.49 

+8.130 

-2045  43-1 

+25.43     2333.8 

1 

32 

215441.95 

+7.620  -11 

;  S3  23-3 

+39.85  2 

13  9-2 

Day  of  the  Month. 

0 

5tli. 

loth. 

isth. 

n 

20th.  a 

It 

5th. 

30th. 

Day  of  the  Month. 

4th. 

9th 

If 

.  14th. 

II 

I9t 

ti 

h.24th. 

// 

n 

It 

/» 

II 

11 

Semidiameter  .... 
Horizontal  Parallax 

2.08 
3.63 

2.09 
3.64 

2.XO 

3.65 

a. 10 

3.67 

2. II 
3.68  1, 

1 

a. 12 
3.69 

2.13 

3.71 

Sem 
Hon 

idiamcter 

Lzontal  Parallax 

2.14 

3.7a 

3.15 

3-74 

2.15 

3-75 

2.1 

3.7 

6  2.J7 

7  3"7» 

NoTS.-^Thesign  *+  indicates  north  declinations;  the  sign  —  indicates  south  declinations. 
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GREENWICH  MEAN  TIME. 


MARCH. 

APRIL. 

• 
*> 

a 

Apparent 
Right  Ascen- 
sion. 

Vnr.of 

R.A. 

for  X 

Hour. 

Apparent 
Dedination. 

Var.of 
Dccl. 
for  X 
Hour. 

Merid- 
ian Pas* 

• 

1 

Apparent 
Right  Ascen- 
sion. 

Var.cf 

R.  A. 

for  z 

Hour. 

Apparent 
Deduiation. 

Var.  o£ 

Decl. 

for  I 

Hour. 

Merid- 
ian Pas> 

0 

sage. 

0 

! 

sage. 

S 

Noim. 

Noon, 

.A^ooit. 

Noon. 

Noon. 

Noon, 

Noon. 

Noon* 

h   m     s 

8 

•     f     It 

II 

h     m 

h    m     8 

8 

•      1      II 

II 

h    xn 

I 

214531.51 

+: 

r.670 

-144034.7 

+38.78 

23  11.8 

I 

231741.16 

+7.aa8 

-5  45  26.6 

+46.16 

2241.7 

2 

214835.40 

1 

'654 

142459.5 

39.15 

23  II. 0 

2 

232034.49 

7.3x8 

5  26  57.5 

46.36 

22  40.6 

3 

215138.88 

5 

r.637 

14    915.6 

39  so 

23  10. 1 

3 

232327.59 

7.308 

5    8  26.0 

46.36 

2239.5 

4 

215441.95 

1 

r.6ao 

135323.3 

3985 

23   9-2 

4 

23  26  20.47 

7.X99 

4  49  52.2 

46.45 

2238.5 

S 

215744.63 

1 

r.603 

133722.7 

40.19 

23   8.3 

5 

232913.13 

7.X90 

4  31  16.4 

46.53 

2237.4 

6 

22   046.91 

+1 

.587 

-13  21  14.0 

+40.53 

23    7.4 

6 

2332   5-57 

+7.X8X 

-4  12  38.8 

+46.60 

22  36.3 

7 

22    348.81 

1 

r.571 

13     457.3 

40.86 

23    6.4 

7 

233457.81 

7x73 

3  53  59-5 

46.67 

2235.2 

8 

22    650.3a 

1 

'•555 

124832.9 

4X.X7 

23    5.5 

8 

233749.86 

7x65 

3  35  18.7 

46.7a 

2234.2 

9 

22    951.46 

5 

^539 

1232    I.O 

4X.48 

23    4.6 

9 

234041.72 

7.X57 

3  16  36.7 

46.77 

2233.1 

10 

22  12  52.22 

1 

r.5a4 

12  1521.8 

4x78 

23   3-6 

10 

234333.39 

7x49 

2  57  53.7 

46.81 

2232.0 

II 

221552.60 

+: 

r-sos 

-115835.6 

+4a.o7 

23   2.7 

II 

234624.89 

+7.X49 

-239    9-8 
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12 
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13 
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M 
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• 
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14 
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7.xaa 

I  42  55-3 

46.88 
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IS 
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r.447 
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46.88 

22  26.6 

i6 
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+: 

r.43a 

-1033     6.0 

+43.38 

22  57.9 
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17 
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0  27  56.5 

46.8a 

22  23.2 

19 
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J 
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22  55.0 

19 
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46.78 

22  22.1 

20 

22423964 

p 
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44.>8 

22  54.0 

20 

012    1.36 
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+0    9  29.2 

46.74 

2221.0 

21 
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+• 

^36x 

-  9   511-8 

+44.48 

22  53.0 

21 

01451.42 

+7.084 
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+46.69 

22  19.9 

22 

224832.95 

• 
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44.67 
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22 
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0  46  50.3 

46.63 
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23 
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1 
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23 
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24 
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1 
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24 
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46.49 
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25 
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t 
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2248.9 

25 
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+' 
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2247.9 

26 
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+2    I  13.4 
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27 
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;.a83 
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27 
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46.33 
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28 
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i 

7.a7X 
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2245.8 

28 

03439-40 

7.063 

2  38  12.6 

46.13 
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29 

23  859.65 

1 

raS9 

64037.2 

45. 79 

2244.8 

29 

03728.86 

7.060 

2  56  38.5 

46.03 

22  II.O 

30 

33  "53.74 

7.348 

622  16.6 

45.9a 

2243.7 

30 

04018.29 

7.059 

3  15    1.8 

45.91 

22     9.9 

31 

231447.57 

+' 

7.238 

-6   353.0 

+46.04 

2243.7 

31 

043    7.70 

+7.058 

+3  33  22.3 

+45  79 

22     8.8 
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Se 

23 17  41.16 

+ 

7.398 

-  5  45  26.6 

+46.  Z6 

2241.7 

32 

04557.09 

+7.057 

+3  SI  39-9 

+45.67 

22     7.6 

>«7  of  the  Month. 
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9.x8 

3.80 
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nth. 

x6th. 
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31st. 

I 
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Sth. 
II 

7.i$ 
3.93 

xoth. 
II 

2.27 
3.95 

xsth 

II 

2.28 

3-97 

.  aoth. 
// 

2.39 
3.99 

2Sth. 

30th. 

• 
IX 

2.X9 
3.8a 

n 

3.20 

3.84 

a.ai 
3.«S 

n 
t.72 

3.i>7 

II 

».»3 
3.89 

II 

a.  24 
3.91 

Scm 
Hot 

idiameter.  .  . 
Lzontal  Paralla 

•    a    ■    • 

A    •     •     • 

1 

a 
4 

30 
.ox 

II 
4.03 

,^.^^.— The  sign  +  prefixed  to  the  hourly  change  of  declinatioa  indicates  that  north  declinations  are  increasing  or 
"«Ui  decBiutioDs  decreasing. 
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MARS,  1915, 


GREENWICH  MEAN  TIME. 


MAY. 


JUNE. 


I 


I 

2 

3 

4 
5 

6 

7 
B 

9 

lO 

iz 

33 

IS 

x6 
17 

38 

39 
:ao 

:ax 

23 

33 

34 

as 

27 
98 
39 

30 

31 
3a 


Apparent 

Right  Ascen- 

sion. 


Noon. 


h    m     s 
043    7.70 

0455709 
o  48  46.47 

05135-84 

o  54  25.22 

o  57  14.61 
o   4.01 

2  53-44 
542.90 

8  32-39 

II  31.91 
14  11.47 
17    1.07 

19  50.73 
33  40.44 

35  30.21 

38  30.04 

31  9-93 
33  59-89 

36  4992 

39  40.03 
43  30.33 
45  20.53 
48  10.90 
51    3C.38 

53  51-96 
5643.66 

59  33-47 
3    3  34.41 

2  5  15-48 

3  8    6.67 
3  10  58.00 


Var.  o£ 

R.  A. 

for  X 

Hour. 


Noon. 


8 
+7.058 

7 -057 
7.056 
7.056 
7  057 

+7.058 
7.059 
7.060 
7.061 
7.06a 

+7.064 
7.066 
7.068 
7.070 
7.073 

+7.075 
7.078 
7.080 
7.083 
7.086 

+7.090 
7  093 
7.097 
7.ZOX 
7.X0S 

+7.1x0 
7.1x5 

7.X90 

7.X96 

7.X3X 
+7.X36 

+7.X4X 


Apparent 
Declination. 

Var.  of 

DecL 

for  X 

Hour. 

Noon. 

Noon, 

•      t       n 

n 

+  33322.3 

+45-79 

3  51 39-9 

45-67 

4   954.3 

45.53 

428   5.4 

45.39 

44613.9 

45 -a4 

+  5   416.7 

+45-08 

533  16.6 

44 -9Z 

54013.6 

44.74 

558   4-3 

44.56 

6 15  51.6 

44.38 

+  63334.4 

+44.19 

651 13.4 

43.98 

7   845s 

43.77 

72613.5 

43-56 

7  43  36.2 

43-33 

+  8  053.5 

+43.10 

818   5.3 

4a  .87 

83511.1 

49.69 

853  II. z 

4a -37 

9  9   S-i 

49.19 

+  93553.8 

+41.86 

9  42  34.2 

41.59 

9  59   9-1 

41.31 

101537-3 

41.03 

103158.7 

40.75 

+10  48 13.3 

+40.46 

II   430.6 

40.16 

II  3o  30.9 

39.86 

II 36 13.8 

39.55 

"5159-3 

39*94 

+13     737.3 

+38.99 

+1333     7,4 

+38.59 

Merid- 
ian Pas* 


h     in 
33    8.8 

33  7.6 

23  6.5 

22  5.4 

33  4.3 

33  3.3 
33  3.1 
33  0.9 
21  59.8 
21  58.7 

31  57.6 
2156.5 

21  55-3 
3154.3 

2153-1 
3153.0 

21  50.9 
3149.8 
3148.7 
2147.6 

21  46.5 

2145-4 

2144-3 
2143.3 

3x43.1 

31  41.0 
2139.9 
31  38.8 

2137-7 
31  36.6 

21 35-5 
2134-4 


I 


I 

3 

3 

4 
5 


7 
8 

9 
10 

II 

13 

13 
14 
15 

16 

17 
18 

19 
30 

31 
33 

23 
24 
25 

36 

27 
38 

39 
30 

31 
32 
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sion. 


Noon. 


h    m     s 
2  10  58.00 

2  13  49.46 

2  16  41.06 

3  19  33.81 
3  23  34.70 

3  35  16.74 

2  38     8.93 

3  31      1.34 

2  33  53-70 

2  36  46.31 

2  39  39-06 

34331.95 

3  45  34.97 
3  48  18. 13 
3  51  11.41 

2  54   4.84 

3  56  58.41 
3  59  53.10 

3  245-91 
3    539-85 

3  833.90 
3  II  38.08 
3  14  33.38 
3  17  16.83 
3  30  X1.38 

3  33  6.06 
3  26  0.85 
3  28  55.76 

3  31  50.79 
3  34  45-94 

3  37  41.31 
3  40  36.58 


Var.  o£ 

R.  A. 

for  X 

Hour. 


Noon. 
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195 

90X 
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919 
918 
993 

999 

•34 

>39 


949 

955 

960 

965 
971 
976 

98X 

986 

991 
995 

300 

305 
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Appamxt 
Dedinatioo. 


Noon. 


91 


223  7.4 
33839.7 
35344.0 

3  850.2 
32348.1 

33837-5 

3  53  18.4 

4  750.6 
43313.9 
43638.2 

450334 

5  429.3 
5 18 15.9 

53153-0 
5  45  20.4 

55838.2 
61146.2 
63444.2 

63732.1 
650  9.9 

7  237.5 

71454-7 
727   1.4 

73857-7 
750435 

8  318.5 
81343.8 
8  34  56.3 

83558.9 
84650.4 

8  57  30.8 


Var.  of 

Ded. 

for  X 

Hour. 


Noon. 


II 


+38.59 


Ifoid. 
iaaPH- 


h   ■ 

21544 


38.96  21334 


37.9» 
37.58 
3794 

+36.8S 
36.5a 
36.15 
35 -78 
35-40 

+35.09 
34.64 
34.94 
33.84 
33-44 

+33.04 
39.63 
39.91 


2132.3 
2131.1 
21 30.1 

3129.0 
3128.0 
21  36.9 
2I25i 
2I24i 

2123.7 
21227 
31  21.6 
21  20.5 
21 19.5 

21 18.5 

2II74 
3II64 


31.79  21 15  3 


3«-5* 

+30.93 
30-50 
30.06 
99.69 
99.18 


2II4-3 

31  I3» 
31  12.2 
31  II-3 
31  XO-I 

21  9-' 


+98.74   21 
98.99 
97.83 
97.38 


+96.45 


9  8  O.I   +95.9S 


8.x 

31    71 

31  6.0 
21   5° 


96.99  31  4-0 


21  3-« 
31    «-0 


Day  of  the  Month. 


Scmidiameter  .  .  .  , 
Horizontal  Parallax 


5th, 


II 


9.39 
4.0s 


loth. 


// 

9-34 
4.07 


15th. 


9.3s 
4.09 


aoth. 


9.36 

4.19 


a5th. 


19 


9.38 
4.14 


30th. 


Day  of  the  Month. 


H 

9.39 
4.17 


Semidiameter 

Horizontal  Parallax  .  . 


4th. 


2.41 
4.20 


9th. 


11 


3.49 
4.99 


X4th. 


11 


9.44 

4-95 


X9th. 


II 


9.46 
4.98 


14th. 


II 

9.48 

4.3> 


2«UL 


II 


».S0 

+55 


NoTB.'-The  ngn  +  indicates  north  declinations. 
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GREENWICH  MEAN  TIME. 
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AUGUST. 
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X 

I 
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R.A. 
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o 
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TJ 

sage. 
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NOOH. 
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1 

• 

Noon, 

Noon, 

Noon, 

h   m     8 

8 

•     1     ft 

II 

h    m 

h   m     a 

8 
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II 
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I 

33741.21 
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21    3.0 

I 
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+22  51  17.1 
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2031.5 

2 
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25.98 
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2 

5  11  23.50 
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2030.5 

3 

3  43  32.04 

7.3x3 
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35.51 
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3 
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7.272 
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2029.5 

4 

3  46  27.60 

7.3X7 

192824.8 

25.04 

20  59.9 

4 

5  17  12.57 

7.265 

23    338.2 

9.54 

20  28.4 

5 

34923.25 

7.3ao 

19  38  20. 1 

24.56 

2058.9 

5 
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7.257 
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9.03 

2027.4 

6 

3  52  18.98 

+7. 3*3 
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+24.08 

2057.9 

6 
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+7.249 
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2026.4 
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/ 
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33.60 

20  56.9 

7 
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7.240 
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8.03 

2025.3 

8 
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20  656.6 

33.11 

2055.9 

8 

5  28  48.40 

7.230 

33  17  17.4 

7.53 

20  24.3 

9 

4   I    6.53 

7-33X 

2016   5.5 

33.63 

20  54.9 

9 

5  31  41.80 

7.aao 

232012.2 

7.04 

2023.2 

10 

4   4    2.49 

7.332 

2025   2.7 

33.13 

20539 

10 

5  34  34.95 

7.209 

232255.1 

6.54 

2022.2 

11 

4  658.49 

+7.334 

+203348.0 

+31 .64 

2052.8 

II 

5  37  27.84 

+7.X98 

+232526.2 

+  6.05 

2021. 1 

la 
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7-336 

2042  21.5 

3X.I4 

2051.8 

12 

5  40  20.45 

7.186 

232745.5 

5. 56 

20  20.0 

13 

4  12  50.59 

7.337 

205043.1 

30.65 

20  50.8 

13 

5  43  12.78 

7x74 

232953.1 

5.07 

20  18.9 

U 

4  15  46.66 

7.337 

205852.7 

30. 15 

2049.8 

14 

546   4.80 

7. 161 

2331490 

4.59 

2017.9 

15 

41842.73 

7  336 

21   650.4 

X9.65 

2048.8 

15 
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7.148 

233333.3 
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20  16.8 

i6 

4  21  38.79 

+7.336 
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+X9.X5 

2047.8 

16 

5  51  47.89 

+7.X34 

+2335  6.0 

+  3.63 

2015.7 

17 

4  24  34.84 
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18.65 

2046.8 

17 

5  54  38.94 

7.XS0 

233627.3 

3x5 

20  14.6 

i8  ;  4  27  30.87 

7.334 

21  2931.0 

18.14 

2045.8 

18 

5  57  29.65 

7.106 

233737.2 

3.68 

20  13.5 

»9  ',  4  30  26.86 

7 -33a 

213640.4 

17.64 

2044.8 

19 

6   0  20.01 

7.091 

233835.8 

3.31 

2012.4 

30 

43322.81 

7.330 

214337.7 

X7.X4 

20438 

20 

6   3  10.01 

7.076 

233923.1 

X-74 

2011.3 

21  1  436  18.72 

+7.3*8 

+21  5022.9 

+X6.63 

2042.8 

21 

6    559.64 

+7.060 

+23  39  59.3 

+  X.38 

20  10.2 

"  1  4  39  14.58 

7.326 

215655.9 

16. 13 

2041.8 

22 

6    848.90 

7.044 

234024.4 
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23 

4  42  10.38 

7.324 

22   3  16.8 

15.63 

2040.7 

23 
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7.038 

234038.5 
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20    7.9 

24 

4  45    6.12 

7.321 
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r5-xi 

2039.7 

24 

6  14  26.24 

7. oil 

234041.7 
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20  6.8 

25 

448    1.78 

7.3x8 

22  1522.0 

14.60 

2038.7 

25 

6  17  14.32 

6.995 

234034.1 

0.54 
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26 

4  50  57.36 

+7.3x5 
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2037.7 

26 
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27 
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222638.5 

X3.59 

2036.7 

27 

6  22  49.24 

6.961 

233946.8 

X.43 

20  3.3 

28 

45648.25 

7.307 

2231  58.6 

13.08 

2035.6 

28 

6  25  36.06 

6.943 

2339   7-2 

1.87 

20  2.1 

29 

4  59  43.54 

7.30a 

2237   6.5 

X3.58 

2034.6 

29 

6  28  22.44 

6.923 
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3.31 

20  0.9 

30 

S   238.73 

7.997 

2242     2.2 

13  .07 

2033.6 

30 

631    8.36 

6.903 

23  37  16.6 

3.74 

19  59.8 

^« 

s  533.79 

+7.891 

+22  46  45.7 

+  11. 56 

2032.6 

31 

63353.80 

+6.883 

+2336  5.8 

-3.X6 

19  58.6 

32 

5   828.72 

+7.285 
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+11.05 

2031.5 

32 

6  36  38.76 

+6.863 

+2334449 

-3.58 
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R 
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14th. 

X9th.  a 
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II 

3.63 
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39th. 
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4.66 
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8th.,  13th 

1 

II        II 

3.71    3.74 
4.7a  '  4.78 

.  18th. 

II 

3.78 
4.84 

33d. 

38th 

mtdiBincter 

$9 

8.52 

4-39 

2.54 
4.43 

2.56 
4.47 

II 

2.59 
4.5X 

II 

3.64 
4.61 

Semidiameter 

Horizontal  Parallax  .  .  . 

1 

3 
4 

.83 
.9X 

II 

3.86 
4.99 

^NoTB.--.^e  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  thatxiorth  declinations  are  increasing;  the 
*W  -  indicates  that  north  declinations  are  decreasing. 
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• 
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Hour. 
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• 
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4^ 
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R.A. 
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54827.09 

548    7-93 

5  47  49.0Z 

S  47  30.33 
5  47  ".90 
5  46  53-75 
5  46  35-88 

5  46  Z8.29 
5  46  1. 01 
5  45  44.04 

5  45  27-39 
5  45  "-07 

5  44  55.08 

5  44  39-45 
54424.17 

5  44  9.25 
5  43  54.70 

5  43  40.53 
5  43  26.74 

5  43  13-34 
5  43  0.34 
5  42  47.74 

5  42  35-55 
5  42  23.77 


Var.  of 

R.A. 

{or  I 

Hour. 


Noo»» 


8 
-0.863 

0.857 
O.85Z 

0.844 
0.837 

-o.8a9 
o.Sax 
o.8z9 
0.803 
0.794 

-0.784 
0.773 
0.76a 

0.7SX 
0.739 

-0.7*6 

0.714 
0.70Z 
0.687 
0.673 

■^.659 
0.644 

0.699 
0.6x4 
0.598 

-0.583 
0.566 
0.550 

0.533 
0.5x6 

-0.499 
-.0.48a 


Apparent 
Declination. 


Noon. 


ft 


+22  18  51. 5 
22  Z8  54.8 
22  18  58.2 
22  19  1.5 
22  19    4.9 

+22  19  8.3 
22  19X1.7 
22  19  15.2 
22  19  18.7 
22  1922.3 

+22  1925.9 
22  19  29.6 

221933-4 
22  1937.2 

22  19  41. 1 

+22  1945-2 
221949,3 

22  19  53-5 
22x957.8 

2220    2.3 

+2220  6.8 
22  20 IX. 5 
22  20 16.3 
22  2021.2 
22  2026.3 

+22  2031.5 
22  2036.9 
22  2042.5 
22  2048.2 
22  20  54.0 

+2221   0.1 
+2221    6.4 


Var.of 
Ded. 
for  s 
Hour. 


Noon. 


+0.X4 
O.X4 
0.14 
0.14 
0.Z4 

+0.14 
O.X4 
O.X5 
O.X5 
e.15 

■fo.15 
o.x6 
o.x6 
o.x6 
O.X7 

+0.17 
O.X7 
0.18 
o.x8 
0.19 

+0.19 
o.ao 
o.ao 
e.ax 
o.aa 

+o.aa 
o.a3 
o.a3 
o.a4 
0.35 

+o.a6 
+o.a6 


Merid- 
ian Pa»- 


h    m 
IX   8.9 

II    4.6 

II    0.4 

10  56.x 

XO51.8 

XO47.6 

1043-3 
XO39.X 

XO34.8 

ZO30.6 

ZO26.3 
X022.X 

10 17.8 
10x3.6 

10  9.4 
10  5.2 

10  0.9 

956.7 
952.S 
948.3 

944.1 

940.0 

935-8 
931-6 
927.4 

923.3 
9 19. 1 

914.9 
910.8 

9   6.7 

9  2.5 
858.4 


FEBRUARY. 


i 


Day  of  the  Month. 


Semidiameter   .  .  . 
Horizontal  Parallax 


1st. 


H 


9.62 
1.09 


9di. 


tt 


958 
X.09 


17th. 


It 


9-51 
X.08 


ttth. 


// 


9-43 
X.07 


I 
2 

3 

4 
5 


7 
8 

9 
xo 

IX 
12 

13 
14 
15 

16 

17 
18 

19 
20 

21 
22 

23 
24 

25 

26 

27 
28 

29 
30 

31 
32 


Apparent 

Riffht  Aaccife- 

sion. 


Noon. 


h  m      8 
5  42  23.77 
5  42  12.42 

542  1.48 
5  41  50.98 
5  41  40.91 

5  41  31.28 
5  41  22.10 

5  4X  13.37 
541  5-09 
5  40  5727 

5  40  4992 
5  40  4303 
5  40  36.62 
5*4030.68 
54025.21 

5  40  20.23 

5  40  1573 
540x1.72 
540   8.19 

540    5-15 

5  40  2.60 
540  0.54 
5  39  58.96 
5  39  57-88 
5  39  57-28 

5  39  57-i8 

5  39  57-56 

5  39  58.43 

5  39  59-79 
5  40    X.64 


Var.of 

R.A. 

forx 

Hour. 


I 


Noon. 


540    3-97    +o»»7 

5  40    6.79    +o.ia7 


-«.4Sa 
0.464 
0.447 
0.499 
0.4x0 

-«.393 
0.373 
0.354 
0.335 
0.3x6 

-o.a97 

o.a77 
o.a57 
o.«38 
o.ax8 

-0.X98 
O.X77 
O.IS7 
0.137 
e.xx6 

-0.096 
0.076 
0.05s 
0.035 

-0.0x4 

+0.007 
o.oa7 
0.047 
0.067 
0.087 


Appafetxt 
Declmatiom. 


Noon, 


9  t  tr 
+22  21  6.4 
22  2X  12.8 
22  2X  X9.4 
222126.3 
222x33.3 

+22  2140.6 
22  2X48.0 
222x55.7 
22  22  3.6 
22  22  II.8 

+22  22  20.x 
22  22  28.8 
222237.6 
222246.7 
22  22  56.0 

+2223  5.6 
22  23  15.4 
22  23  25.4 
222335.7 
22  23  46.2 

+22  23  56.9 

2224  7.9 
22  24  19. 1 
222430.6 
222442.3 

+22  24  54.2 

2225  6.3 
2225x8.7 
22253X.3 
222544.x 

+222557.1 
+22  26  10.3 


Var.«f 
Ded 

forx 
Hour. 


Merid^ 
iuFfe* 


Noon. 

rt 
+0.26 

o.a7 
o.aS 
0.99 
0.30 


.31 
0.3a 

0.33 
0.33 
0.34 

+0.35 
0.36 

0.17 
0.38 

0.39 

+0.40 
0.41 
0.4a 
0.43 
0.44 

■t^.45 
0.41^ 
0.47 
o.4» 
0.49 

+0.50 
0.51 
0.5a 
0.53 
0.54 

+O.S5 
+0.56 


Day  pf  the  Month. 


Semidiameter .  .  . 
Honzontal  Parallax 


M. 


tt 


932 
1.06 


10th. 


// 


9.21 
1.05 


18th. 


tt 


9.09 

1.03 


h 
858. 

854i 
850J 

846^ 

842- 

8374 

833^ 
839^ 


8 
8 


2li 


817J 
813.S 

8  M 

8  5-5 
8  14 

7574 
7  534 

7  49-* 

7454 
7415 

7  375 
7  33-5 
729.6 

725-^ 
7217 

717.8 

713-8 

7  9-9 
7  6.0 

7  a.i 

6s8a 
6543 

neb. 


8.96 

1.03 


NoxB.— The  sign  -t-  indicatw  noith  declinatioos. 


SATURN,  1915. 


171 


GREENWICH  MEAN  TIME. 


liiARCH. 

APRIL. 

1  ^ 

Apparent 
Right  Asoen- 

Var.d 

R.A. 

fori 

Appftrent 
Declination. 

Vor.ol 
Ded. 
fori 

Merid- 

Apparent 
Right  Ascen- 

Var.  oC 
R.  A. 
fori 

Apparent 
Declination. 

Var.  of 
DecL 
for  X 

Merid- 

Hour. 

Hour. 

ian  Pas- 

Hour. 

Hour. 

ian  Pa^ 

« 
Q 
1 

sage. 

0 

1 

sage. 

NooH, 

Noon. 

iVooit.          Noon. 

Noon, 

Noon. 

Noon. 

Noon. 

1 

h    m      8 

• 

•     9     tf 

#f 

h     m 

h    m     8 

s 

m      t      ft 

ff 

h    m 

1 

5  39  59-79 

+0.067 

+222531.3 

+O.S3 

7    6.0 

X 

5  44  36.23 

+0.659 

+223323.8 

+0.69 

5    8.8 

2 

540    X.64 

0.087 

222544.1 

0.54 

7    2.1 

2 

54452.23 

0.67s 

22  33  40.4 

0.69 

5    5-1 

3 

540    3-97 

0.Z07 

222557.1       0.55 

6  58.2 

3 

5  45    8.64 

0.693 

22  33  56.9 

0.69 

5    1-4 

4 

540    6.79 

O.IS7 

22  26  10.3        0.56 

654.3 

4 

5  45  25.46 

0.T09 

223413.4 

0.69 

4  57-8 

s 

5  40  10.09 

O.X48 

222623.8 

0.57 

6  50.5 

5 

54542.66 

o.7aS 

223429.9 

0.69 

454.1 

6 

5  40  13.87 

+0.X68 

+222637.5 

+0.57 

646.6 

6 

5  46    0.26 

+0.741 

+223446.4 

+0.68 

450.5 

7 

540x8.14 

0.188 

222651.3 

0.58 

642.7 

7 

5  46  X8.25 

0.758 

2235    2.8 

0.68 

446.9 

8 

54023.89 

o.to8 

2227     5.4 

O.S9 

638.9 

8 

5  46  36.63 

0.774 

223519.I 

0.68 

4  43-2 

9 

54028.13 

0.338 

2227  19.7 

0.60 

6350 

9 

5  46  55-39 

0,789 

2235353 

0.67 

439.6 

10 

5  40  33  84 

0.348 

222734.1 

o.6x 

631.2 

xo 

5  47  14-52 

0.805 

223551.5 

0.67 

436.0 

It 

5  40  40.03 

+o.«68 

+222748.7 

+o.6x 

6  27.4 

II 

5  47  34.03 

+0.83X 

+2236     7.5 

+0.67 

432.4 

12 

5  40  46.70 

0.388 

2228    3.5 

0.63 

6  23.6 

X2 

5  47  53-90 

0.836 

223623.4 

0.66 

428.8 

13 

54053.84 

0.508 

222818.5 

0.63 

6  19-7 

13 

5  48  14-15 

o.8sx 

223639.3 

0.66 

425.2 

14 

541    1.46 

0.337 

222833.6 

0.63 

6  15.9 

14 

5  48  34-75 

0.866 

22  36  54.9 

0.65 

4  21.6 

15 

541    9-55 

0.347 

222848.9 

0.64 

6  X2.X 

15 

5  48  55-70 

0.881 

223710.5 

0.64 

4  18.0 

x6 

5  41  18.11 

+0.366 

+22  29    4.4 

+0.65 

6    8.4 

x6 

5  49  X7.0X 

+0.895 

+223725.8 

+0.64 

414-5 

17 

5412714 

0.386 

22  29  X9.9 

0.6s 

6    4.6 

17 

5  49  38.66 

0.909 

223741.0 

0.63 

4  10.9 

18 

5  41  36.63 

0.405 

222935.6 

0.66 

6    0.8 

18 

5  50   0.66 

0.933 

223756.1 

0.63 

4    7-3 

19 

54146.58 

e.494 

22295X.4 

0.66 

5  57-0 

19 

5  50  22.98 

0.937 

22  38  10.9 

o.6x 

4    3-8 

30 

5  41  5699 

0'443 

2230    7.3 

0.67 

5  53-3 

20 

5  50  45-64 

0.951 

223825.6 

o.6x 

4    0.2 

31 

54a    7-86 

+0.469 

+223023.4 

+0.67 

5  49-5 

21 

5  51    8.62 

+0.964 

+223840.0 

+0.60 

356.7 

32 

54219.17 

0.481 

223039-5 

0.67 

5  45-8 

22 

5  51  31.92 

0.977 

22  38  54.3 

0.59 

3  531 

23 

5  42  30.93 

0.499 

22  30  55-7 

0.68 

542.1 

23 

5  51  55-54 

0.990 

2239     8.3 

0.58 

3  49-6 

24 

54243-14 

0.5x8 

22  3X  12.0 

0.68 

538.3 

24 

5  52  19-46 

X.003 

223922.0 

0.57 

3  46.0 

25 

5  42  55-78 

0.536 

223128.3 

0.68 

534.6 

25 

5  52  4369 

X.016 

223935-6 

0.56 

342.5 

36 

5  43    8.86 

+0.554 

+22  31  44.7 

+0.68 

530.9 

26 

5  53    8.22 

+x  .oa8 

+223948.8 

+O.SS 

339-0 

27 

5  43  22.36 

0.573 

2232     1.2 

0.69 

527-2 

27 

5  53  33-04 

t.040 

2240   1.8 

0.54 

3  35-5 

38 

5  43  36.30 

0.589 

223217.7 

0.69 

523.S 

28 

5  53  58.15 

X.053 

22  40 14.6 

0.53 

3  3»-9 

39 

5  43  50.66 

0.607 

22  32  34.2 

0.69 

519.8 

29 

55423.54 

X.064 

22  4027.0 

0,51 

328.4 

30 

5  44    5-43 

0.634 

223250.7 

0.69 

5  16.1 

30 

5  54  49-22 

1.076 

224039.2 

0.50 

324.9 

31 

5  44  20.62 

+0.643 

+2233    7-3 

+0.69 

5  12.4 

31 

5  55  1517 

+X.087 

+22  40  51. 0 

+0.49 

321.4 

32 

5  44  36.23 

+0.659 

+223323.8 

+0.69 

5    8.8 

32 

55541.39 

+X.098 

+2241   2.6 

+0.47 

317-9 

DayoitheHfflith. 

•th. 

14th. 

ttd. 

SOth. 

Day  of  the  Month. 

7th. 

16th. 

Std. 

It 

n 

tt 

It 

If 

ft 

ft 

Sjmidiamcter   ...  I 

8.83 

8.6^ 

)       8.57 

8.44 

Semidiaxneter 

8.33 

8.22 

8.X2 

H 

orizontal  Parallax 

I.OO 

0.9^ 

)       0.97 

0.96 

Horizontal  Parallax    .  .  . 

0.95 

0.93 

0.92 

^one.— The  rign  +  prefixed  to  the  hourly  change  of  dedinatlon  indicates  that  north  declinations  are  increasing. 
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SATURN,  1915. 


GREENWICH  MEAN  TIME. 


MAY. 

JUNE. 

1 

ApiMmnt 

Ri^tAwKii- 
rion. 

Vw.  of 

R.A. 

(or  z 

Hour. 

Appvent 
Dedlnation. 

Var.  of 

Dcd. 

fori 

Hour. 

Merid- 
ian Pm^ 
sage. 

• 

Apparent 

RigtitAsoeii- 

sion. 

Var.ol 
R.A. 
forx 

Hoar. 

Ajnareat 
Dedmation. 

Var.of 
Ded. 
fori 

Hoar. 

Vcrii- 

iaalW 

^ 

& 

Notm, 

Notm, 

Nam, 

Noom. 

(S 

Notm, 

NOOH, 

Noam. 

N^ 

b    m     s 

s 

•     §     II 

n 

h      m 

b  m      s 

1 

•     1     II 

$$ 

h    B 

I 

5  55  15-17 

+X.087 

+234051.0 

+0.49 

3  21.4 

I 

6  1031.03 

+Z.343 

+23  43  45-6 

-e.o6 

134.7 

2 

5  55  41.39 

1.098 

2341    2.6 

0.47 

3  17.9 

3 

611    3.31 

1.347 

3343439 

0.08 

131-3 

3 

556    7.88 

Z.109 

32  41  13.8 

0.46 

3  14.4 

3 

61135-71 

x-35a 

334341.7 

o.xo 

128.0 

•  4 

5  56  3463 

x.xao 

3341  24.8 

0-4S 

3  ii.o 

4 

6  12     8.23 

1.357 

22  43  38.9 

O.X3 

124.6 

5 

5  57    1-64 

Z.XJX 

224135-3 

0.43 

3    7-5 

5 

6  12  40.84 

x.36a 

22  4335-6 

0.1s 

1 21.2 

6 

5  57  28.90 

-f  X.X4Z 

+224145.6 

+o.4a 

3    4.0 

6 

6  13  13-57 

+Z.366 

+334331.8 

-«.I7 

1 17.8 

7 

5  57  5642 

x.xsa 

224155.5 

0.40 

3    0-5 

7 

6  13  46.40 

Z.370 

334327.5 

e.19 

I14.4 

8 

55834.18 

x.x6a 

2343     5.0 

p. 39 

3  57.0 

8 

6  14  19.33 

1-374 

334333.7 

O^Z 

III.0 

9 

55852.18 

i.z7a 

2343  I4.I 

0.37 

2  53.6 

9 

6  14  52.36 

X.378 

224317-3 

e.a4 

I   7.6 

lO 

5  59  ao.42 

x.xSz 

33  43  33.9 

0.36 

2  50.1 

zo 

6  15  25.47 

X.38X 

334311.4 

e.j6 

I  4.a 

II 

5  59  48.89 

-fz.zpx 

+334231.3 

+0.34 

246.7 

II 

6  15  58.66 

+X.38S 

+33  43   4.9 

-o.a8 

I  0.9 

12 

6    0  17.58 

X.300 

334339.3 

0.3a 

2  43-2 

13 

6  1631.93 

X.388 

334357.9 

0.30 

0575 

13 

6    0  46.50 

1.209 

33  43  46.8 

0.3X 

239.7 

13 

6  17    5.28 

Z.391 

33  43  50.4 

0.33 

054/ 

14 

6    I  15.63 

i.ax8 

33  43  54.0 

o.a9 

2  36.3 

14 

6  17  38.69 

1-394 

334343.3 

0.35 

050-7 

15 

6    I  44.97 

z.aa? 

3343     0.7 

0.37 

3  33.9 

15 

6  18  13. 16 

X.396 

224233-7 

0.37 

047-3 

i6 

6    2  14.52 

+i.a35 

+3243     7.1 

+0.35 

3  39.4 

16 

6  18  45.69 

+  1.398 

+334334.6 

-0^9 

044.0 

17 

6    244.27 

x.«44 

234312.9 

0.34 

3  26.0 

17 

6  19  19.28 

X.400 

33  43  14.9 

0.41 

o^o.t 

i8 

6    3  14.21 

z.asa 

22  43  18.4 

0.33 

3  33.5 

18 

6  19  53.91 

Z.403 

3342   4.7 

0.44 

037-2 

19 

6    3  44-34 

z.a59 

234323.4 

0.30 

3  19. 1 

19 

6  30  36.59 

■•404 

23  41  54.0 

0.46 

033-* 

20 

6    4  14.66 

x.a67 

33  43  28.0 

o.x8 

2  15-7 

20 

6  31    0.30 

1.405 

224143.7 

0.48 

030.5 

21 

6    445.16 

+1,374 

+224332.0 

+O.X6 

3   13.3 

31 

6  31  34.04 

+1.407 

+33  41  31.0 

-0.50 

027.1 

22 

6    515.83 

x.aSz 

224335.7 

O.Z4 

3    8.8 

33 

6  33    7.83 

1.408 

33  41  18.6 

0.53 

023.7 

23 

6    546.67 

i.a88 

23  43  38.8 

e.xa 

2    5-4 

23 

6  33  41.61 

X.409 

23  41     5.8 

ti.SS 

020.4 

24 

6    6  17.67 

x.a9S 

224341.5 

o.zo 

3    3.0 

24 

6  33  15.43 

X.409 

334053.5 

0.57 

017.0 

25 

6    648.83 

1.3P2 

224343.7 

0.08 

I  58.6 

25 

6  23  49.26 

X.4XO 

334038.6 

O.S9 

0X3-6 

26 

6    7  20.15 

+1.308 

+22  43  45-5 

+0.06 

I  55-2 

36 

6  24  33.10 

+z  .4x0 

+334034.3 

-«.5i 

0x0.2 

27 

6    7  51.61 

1.3x4 

224346.7 

0.04 

I  51-8 

27 

6  24  56.95 

X.411 

3340    9.3 

0.63 

0  6.9 

28 

6    8  23.22 

x.3ao 

22  43  47-5 

+0.03 

148.3 

28 

6  35  30.80 

X.41X 

223953.9 

0.65 

0  3-5 

29 

6    854.97 

i.3a6 

224347.8 

0.00 

I  44.9 

29 
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i8 

7   948.26 

0.383 

215558.6 

0.77 

1521.4 

18 

7    221.34 

0.810 

22     949.9 

X.43 

1315-9 

19 

7   938.88 

0.400 

21  56 17.4 

0.80 

1517.3 

19 

7    2    1.79 

0.8x9 

22  1024.3 

1.44 

13  ".7 

80 

7  929.06 

0.4x8 

215637.0 

0.83 

15 13.2 

90 

7    X  43.04 

0.837 

22  10  58.9 

1.45 

13   7.4 

i 
91 

7   918.81 

-0.436 

+215657.4 

+0.86 

15   9.1 

21 

7    I  33.11 

-0.834 

+22  II 33.7 

+X.45 

13   3.1 

33 

7  9  8.13 

0.4S4 

21  57  18.4 

0.89 

15    5.0 

32 

7    I    3.00 

0.84X 

22  12     8.6 

X.46 

12  58.9 

«3 

7  857.03 

0.471 

21  57  40.2 

0.93 

15   0.9 

n 

7    041.73 

0.848 

221243.7 

1.47 

12  54.6 

«4 

7  845.51 

0.489 

21  58  2.6 

0.95 

14  56.7 

24 

7    031.31 

0.854 

22  13  19.0 

1.47 

"  50.3 

;  *5 

7   833.58 

0.506 

215825.8 

0.98 

1452.6 

25 

7    0   0.75 

0.860 

22  13  54.3 

X.47 

12  46.1 

26 

1 

7   821.25 

-O.Saa 

+215849.6 

+  X.OX 

1448.5 

36 

6  59  40.05 

—0.865 

+22  14  29.8 

+X.48 

12  41 .8 

»7 

1                 A 

7  8  8.51 

e.S39 

21  59 14.0 

Z.03 

1444.3 

27 

6  59  19.24 

0.869 

2215     5.3 

X.48 

"375 

i    38 

7   755.37 

0.555 

215939.2 

X.06 

1440.2 

28 

6  58  58.32 

0.874 

23  1540.8 

1.48 

12  33.3 

«9 

7   741.85 

0.573 

22   0  4.9 

1.09 

1436.0 

39 

6  58  37.31 

0.877 

33  16  16.5 

1.48 

12  28.9 

30 

7   727.94 

0.587 

22     031.3 

z.zz 

14  31.8 

30 

6  58  16.21 

0.88Z 

33  16  53.1 

X.48 

12  24.7 

31 

7   713.66 

-0.603 

+22    058.2 

+X.X4 

1427.7 

31 

6  57  55.05 

-0.883 

+22  1727.7 

+148 

12  20.4 

33 

7  659.00 

-0.6x8 

+22     125.8 

+I.I6 

1423.5 

32 

6  57  33.82 

-0.885 

+3318    3.3 

+X.48 

12  16.1 

^«f  the  Month. 

1st. 

9th. 

17th. 

26th. 

Day  of  Month. 

Sd. 

Uth. 

IMl. 

87th. 

SMi. 

tf 

tt 

It 

It 

It 

II 

It 

If 

n 

^mi^Kamctcr   .  .  . 

9.00 

9.12 

9.24 

9-35 

Sen 

nidiam. 

9-45 

9-53 

9.59 

9.63 

9.64 

ar~ 

wizontal  Parallax 

1.02 

1.04 

1.05 

1.06 

Hoi 

r.  Par.    . 

• 

1.07 

1.08 

1.09 

1.09 

1.09 

4atr^^2r^^  rign  +  prefixed  to  the  hourly  diange  ol  dedination  indicates  that  north  dedinations  are  increastng;  the 
"v  -  indicates  that  north  dedinations  are  decreasing. 
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GREENWICH  MEAN  TIME. 


Month 
and 
Day. 

Apparent 
Right  As- 
cension. 

Var.of 
ILA. 

for 
zDay. 

Apparent 
Dedination. 

Var.ol 

Decl. 

for 

X  Day. 

Merid- 
ian Pas- 
aage. 

Month 
and 
Day. 

Apparent   i  Y."*/' 

**«"«"■       X  Day. 

1 

Apparent 
Dedination. 

Nooti. 

Var.of 

Dcd. 

for 

X  Day. 

Kcfid. 

ianFn. 

MlgC. 

Noon. 

Noon. 

Noon, 

Noon* 

Noon. 

Noon, 

Noon. 

h  m     s 

1 

9     1     t$ 

n 

h    m 

h  m     s 

s 

•       /       tr    I          II 

h    n 

Jan.  O 

204949-31 

-fxa.659 

-z8  33  56.8 

+SO.97 

3Z3.3 

July3  2Zzo35.83 

—  7.96a 

-Z7    ZZZ.4 

-33.66X426.4 

4 

305040.67 

13.OK0 

z8  3039.8 

53-48 

158.3 

7J2Z  zo   5.80 

7-744 

17  330.0 

35-57  14 10  » 

8 

205133-33 

13.315 

Z8Z657.Z 

S3 .86 

143.5 

ZZ 

21   933-94 

8.177 

17    555.7 

37.a6Z354-0 

13 

305337.13 

>3-577 

z8  Z3  Z9.3 

55.06 

Z38.6 

15 

2Z   9   0.45 

8.557 

17   827-7 

38.68  Z3  37.7 

z6 

305331.89 

13. 791 

z8  937.0 

56.06 

ZZ3.8 

Z9I2Z  835.56 

8.S79 

Z7ZZ   4.8 

39.8a  Z3  21.4 

30 

305417-40 

+X3-9SX 

-z8   5  5Z.Z 

+5^.86 

059.0 

33  2 Z     749-50 

-  9.X4« 

-17  13  45-9 

-40.69 

13  S-o 

24 

205513.44 

14.059 

z8   3   3.4 

57. 4« 

044-3 

272Z   7Z3.5Z 

9.346 

Z7  Z630.0 

41.30 

12487 

38 

3056   9.81 

24. 120 

Z758ZZ.6 

57.87 

039.4 

3Z2Z   634.8Z 

9.494 

Z7  Z9  z6.o 

4 1.65 

"  32-3 

Feb.  I 

2057    6.34 

14.137 

17  54 19-6 

58. zx 

OZ4.6 

Aug.4  2z    556.64 

9.58a 

Z733   3.9 

41-76 

Z2  16.0 

5 

3058   3.85 

X4.XXO 

Z75037.Z 

58.X5 

2356.1 

83Z    5  Z8.34 

9.606 

Z7  3449.7 

4X.57|lI59.6 

9 

205859.16 

+X4.O37 

-z  7  4634.8 

+57.98 

2341-4 

Z2az    439-88 

-  9  563 

-172735-1 

— 4x09 

II 43-3 

13 

205955.08 

X3.9xa 

174243.5 

57.6a 

2336.5 

Z62Z    4    Z.82 

9.456 

Z730Z8.0 

40.33 

z  1 36.9 

17 

21     050.39 

X3-738 

17  3S  54.0 

57.05 

23ZZ.7 

30 

2Z     324.32 

9.a84 

173257.4 

39.39 

zi  Z0.6 

31 

31     144.93 

13.515 

1735   7-4 

56.  a? 

22  56.9 

24 

2Z     247.63 

9.05X 

1735320 

38.0a 

1054.3 

25 

31     338.46 

X3.»49 

Z73Z34.3 

55. a8 

2242.0 

38 

2Z     3  ZZ.99 

8.76X 

Z738   1.2 

36.53 

1037  Q 

Mar.  I 

31     330.86 

'I-X9.944 

~Z7  3745.4 

+54.08 

2337.Z 

Sept.z 

2Z     Z  37.62 

-  8.415 

-Z7  40  34.0 

-34 .8x 

Z03I.6 

5 

31     431.96 

xs.tex 

172411.7 

5».73 

32  Z3.3 

5 

2Z     Z     4.75 

8.otx 

174239-4 

3».86(Z0   54 

9 

31     5ZI.61 

xa.ax6 

z7ao43-8 

51. 18 

2157-4 

9 

2Z     O33.6Z 

7-549 

z7  4446.6 

30.70 

949 « 

13 

21     559-63 

XX. 787 

Z7Z733.5 

49.43 

2Z42-5 

"3 

31    0   4-43 

7.^a 

Z7  46  44.7 

38.39 

93a.Q 

17 

31     645.85 

XX. 3x6 

Z7Z4  8.6 

47.48 

2127.5 

17 

205937.42 

6.466 

174832.9 

a5.75 

916.7 

31 

31     730.11 

•I-X0.807 

-Z7  ZZ   3.9 

+45-34 

3ZZ3.5 

3Z 

20  59  Z2. 76 

-  5.858 

-Z7  50  Z0.5 

-93.05 

9  OS 

25 

31     813.36 

xo.a63 

Z7   8  6.Z 

43.04 

2057-5 

2520585O.6Z 

$.91$ 

175137-X 

90.9a 

844.4 

39 

31     853.17 

9.690 

Z7    518.8 

40.58 

2042.4 

3920583Z.ZO 

4.532 

Z75353.Z 

X7.96 

838.3 

Apr.  3 

31     939.73 

9.090 

Z7   34Z.6 

37.97 

2027.3 

Oct.  32058Z4.39 

3.816 

17  53  55-0 

14.18 

8x3.4 

6 

31  10    4.84 

8.460 

Z7   OZ5.3 

3S.aa 

20Z2.Z 

72058  o.6z 

3.068 

175445-4 

10.99 

756s 

10 

21  1037.37 

+  7.797 

-Z658  0.0 

+3».34 

19  569 

ZZ 

205749-88 

-  a  »95 

-175522.8 

-  7.70 

740.6 

14 

3ZII     7.Z8 

7.105 

16  55  56.7 

99.30 

1941-7 

15 

205742.28 

X.501 

17  55  46.9 

4.36 

734-7 

i8 

3Z  ZZ34.Z8 

6.39a 

1654  5-8 

a6.X4 

Z9  26.4 

19 

205737-89 

-  0.693 

17  55  57-6 

-  0.98 

7  8.9 

33 

3Z  ZZ  58.39 

5.66X 

z6  52  37.7 

aa.90 

Z9  zz.z 

23 

20  57  36.74 

+  o.xaa 

17  55  54.7 

-1-  a.4* 

653-2 

36 

3Z  Z3  Z9.45 

4.916 

16  5z   3.7 

19.57 

1855.7 

27 

205738-87 

0.94a 

175538-2 

5.83 

6375 

30 

3Z  Z3  37.60 

+  4x58 

-Z6495Z.3 

+x6.x8 

18  40.2 

31 

205744-28 

+  X.765 

-17  55  8.0 

•¥  9.f6 

631.9 

May  4 

3Z  Z3  53.70 

3.388 

1648533 

ia.74 

1834.7 

N0V.4I20  57  52.99 

a. 590 

17  54  24- z 

ia.68 

6  6.3 

8 

3ZZ3  4.69 

a. 608 

1648  9-3 

9.as 

z8  9.3 

8I2058   5.o<^ 

3.4x3 

Z7  53  26.6 

X6.08 

55o.« 

Z3 

21  13  13.55 

x.8ao 

164739-3 

5.73 

1753.6 

Z2 

20  58  30.38 

4.as4 

17  52  15.5 

X9.46 

535.3 

16 

3ZZ3Z9.34 

Z.098 

164723.5 

+  S.X9 

1738.0 

z6i30  5838.77 

5.018 

Z750510 

99.77 

519.9 

30 

3ZZ3SZ.77 

+  o.a38 

-Z6473Z.8 

-  1.33  Z7  22.3 

302059  0.40 

+  5.79a 

-17  49  13-5 

+25.98 

5  4.5 

24 

3IZ3  3Z.Z5 

-  0.545 

z6  47  34.1 

4.81  Z7    6.5 

34205925.08 

6.543 

174723.4 

99.11 

449-* 

38 

2z  Z3  Z7.43 

1.316 

Z648  0.2 

8. 32 

1650.7 

28|20  59  52.72 

7.274 

174520.9 

3a.  x6 

433.9 

June  I 

3Z  Z3  ZO.64 

3.072 

164839.7 

IX. 56 

1634.9 

Dec.  2 

2Z     023.24 

7.983 

1743    6.3 

35-14 

418.7 

5 

2Z  Z3   0.86 

a. 8x8 

z6  49  33.5 

14.83 

z6  19.0 

6 

2Z     056.54 

8.66a 

Z7  4039.8 

38.0a 

4  3.5 

9 

2Z  Z348.I2 

-  3.548 

-165038.3 

-xS.oi 

16  3.0 

lojsi    z  32.48 

+  9.305 

-1738   2.2 

+40.77 

348.4 

13 

3ZZ3  33.51 

4.a5t 

16  51  56.5 

ax.05  1547.0 

Z421    3Z0.93 

9.91a 

17  35  13.8 

43.38 

333-3 

17 

3Z  Z3I4.Z5 

4.935 

165336.5 

a3.94Z5  3Z.O 

z8  2Z    25Z.73 

XO.478 

1732  15.3 

45.84 

318.3 

31 

3Z  ZZ  53. z6 

5.566 

1655   7-8 

a6.66  15  14.9 

22|2Z     334.71 

XX. 005 

Z729   7.3 

48.14 

3  y^ 

25 

az  ZZ  39.67 

6.Z7a 

165659-5 

a9.x8 

14  58-8 

26,2Z     4Z9.72 

XX. 495 

172550.4 

50.30 

248-3 

29 

2ZZZ     3.84I-  6.737 

-Z659   z.o 

• 
-31.52 

1442-6 

30  3  Z     5     6.62 

+X1.948 

-Z7  23  35.3 

+52 .3« 

233.3 

July  3 

3Z  ZO35.83  -  y.»6» 

1 

-Z7    z1z.4j-33.66 

1426.4 

342Z    555.25 

1 

+  12.356 

-I7Z852.Z 

+54.18 

a  18.4 

u 

Gi 

iast  semidiatn 
"catest  seraidi 

eter. 
aincter. 

Fcbruan 
August 

ira.     x" 
6.     1" 

.6x 

.77 

La 
On 

ist  horizontal 
eatest  horizon 

parallax 
talparal 

February 
lax,  August 

2.    0". 
6.    0". 

43 

47 

[Eph  xsl 
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Month 
and 

Apparent 
RiirhtAs- 

Var.d 

R.A. 

for 

xDay. 

Ai>pareat 
Dedinatioo. 

Var.of 

Ded. 

for 

xDay. 

Merid- 
ian Pas- 
sage. 

Month 
and 
Day. 

Apparent 
Rieht  As- 
cension. 

Var.of 
R.  A. 

for 
x  Day. 

Apparent 
Declination. 

Var.of 

Dccl. 

for 

I  Day. 

Mend- 
ian  Pas- 
sage. 

*              m 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

h  m      a 

S 

0    1      II 

II 

h    xn 

h  m      s 

s 

•     t      II 

II 

h     m 

Jan.  0 

8    645.63 

-6-477 

-f  19  52  26.8 

+19.94 

13  28.2 

July  3 

8    6    0.83 

+8.86X 

+1958    5.2 

-95-70 

I  24.1 

4 

8  619.29 

6.68a 

1953478 

ao.ss 

13  12.0 

7 

8   636.57 

9.00s 

19  5621.2 

36.30 

I    8.9 

8 

8   552.22 

6.846 

19  55  10.9 

ax.oa 

12  55-9 

II 

8    712.83 

9.XX8 

1954350 

36.81 

053-8 

12 

8   5^4.58 

6.96s 

195635.7 

ax. 36 

1239.7 

15 

8   7  49-47 

9. 197 

19  52  46.9 

27.22 

038.7 

i6  8  456.57 

7.034 

1958   1.6 

az.56 

1223.5 

19 

8  826.37 

9.246 

195057.4 

37.53 

023.6 

20  8  428.38 

-7.055 

+19  59  28.0 

+22. 6x 

12    7-3 

23 

8  9   3-39 

+9.a6x 

+1949   6.8 

-27.7s 

0    8.5 

24I 

8  4  0.19 

7.030 

20  054.3 

ax.5Z 

1151.1 

27 

8   940.41 

9.246 

1947  15.6 

37.88 

23  49-6 

28 

8  332.20 

6.960 

20   2  19.9 

ax. 39 

"349 

31 

81017.32 

9.303 

194524.0 

37.91 

2334.5 

Feb.  I 

8  3   4.57 

6.845 

20  3  44-4 

20.94 

II  18.7 

Aug.  4 

81053-99 

9.130 

194332-4 

27.86 

23  19-4 

5 

8  237.50 

6.687 

20   5   7-3 

ao.47 

II    2.6 

8 

8 II  30.31 

9.024 

19  41  41 .3 

37.71 

23   4.2 

9 

8  2  11. 13 

-6.487 

4-20  628.0 

+19.86 

1046.4 

12 

812   6.14 

+8.886 

+193951-0 

-37.43 

2249.1 

13 

8   145-65 

6.a43 

20   746.0 

X9.14 

1030.2 

16 

81241.36 

8.7x5 

1938   2.0 

27.06 

2233.9 

17 

8   121.24 

5-957 

20  9   0.9 

z8.3x 

10 14. 1 

20 

8  13  15.83 

8.5x4 

19  36  14.7 

26.57 

22  18.8 

21 

8  058.05 

5-631 

20 10 12.2 

17.36 

958.0 

24 

8  13  49.44 

8.285 

193429.6 

25.97 

22   3.6 

25 

8  036.24 

5-971 

20 II  19.6 

16.32 

941.9 

28 

8  1422.07 

8.029 

193247.0 

25.39 

2 1 48.4 

Har.i 

8  015.93 

-4.880 

-1-20 12  22.7 

+15. «9 

925.9 

Sept.  I 

81453.64 

+7.747 

+1931    7.4 

-34  53 

2133.2 

S 

7  59  57-24 

4.460 

20  13  21.0 

X3-98 

9   9.8 

5 

8  1524.01 

7-434 

19  2931.0 

23.66 

21  18.0 

9 

75940.29 

4.013 

20 14 14.4 

Z2.72 

853.8 

9 

8155307 

7.092 

192758.3 

22.67 

21    2.7 

13 

75925-17 

3  540 

2015   2.6 

IX. 38 

837.8 

13 

8  1620.70 

6. 721 

192629.8 

2X.S8 

2047.4 

17 

75912.00 

3-04X 

201545-3 

9.96 

821.9 

17 

81646.81 

6.326 

1925    5.8 

20.38 

2032.1 

21 

759   0.86 

-2.5*4 

+201622.3 

+  8.50 

8  6.0 

21 

8  17  11.29 

+5  909 

+19  23  46.8 

— X9.10 

20 16.8 

25 

75851.82 

Z-994 

201653.3 

7. OX 

750.1 

25 

81734.06 

5.473 

19  22  33.1 

17.77 

20    1.5 

29 

7  58  44.93 

1-453 

20 17  18.3 

5-49 

734.3 

29 

8  17  55-05 

5.016 

19  2 1  24.8 

X6.35 

19  46.1 

Apr.  2 

75840.21 

0.90s 

201737.2 

3.94 

718.5 

Oct.  3 

8  18 14.16 

4  536 

192022.5 

X4.84 

1930.6 

.          6 

75837.70 

-0.350 

20 17  49.8 

a. 37 

7   2.7 

7 

81831.31 

4-037 

19  19  26.3 

13-33 

19  15.2 

10 

75837-42 

+o.axi 

+20 17  56.1 

+  0.79 

647.0 

II 

8 18  46.43 

+3.5x9 

+19  1836.7 

-XX. 57 

1859.7 

14 

7583939 

0.774 

2017  56.1 

-  0.80 

631.3 

15 

8  18  59.45 

2.988 

191753.9 

9.84 

1844.2 

18 

75843.60 

1-335 

20 17  49-7 

a. 39 

615-6 

•    '9 

8  19  10.32 

3.447 

19  17  18. 1 

8.08 

1828.6 

22 

7  58  50.06 

X.890 

201737.0 

3-98 

6   0.0 

23 

8  19  19.02 

X.900 

19  1649.3 

6.38 

18  13. 1 

26 

75858.72 

3-435 

2017  17.9 

5-55 

544.4 

27 

81925.52 

x-344 

19  16  27.9 

445 

1757.4 

30 

7  59   9-53 

+a.970 

+201652.6 

-  7-09 

528.;^ 

31 

8 19  29.78 

+o.78a 

+19  16 13.7 

-  2.60 

17  41-8 

%4 

75922.46 

3-494 

201621.2 

8.60 

513-4 

Nov.  4 

81931.77 

+0.3x4 

19  16    7.1 

-  0.71 

17  26.1 

8 

75937.46 

4-oo6 

201543.8 

Z0.09 

457.9 

8 

81931.50 

-0.353 

19  16   8.1 

+  X.X8 

17  10.3 

12 

7  59  54.49 

4-S04 

2015   0.5 

XX. 57 

442.4 

12 

8  19  28.96 

0.9x1 

19  16  16.5 

3.05 

16  54.6 

16 

8  013.47 

4.984 

201411.3 

13 .01 

427.0 

16 

8  1924.21 

X.463 

19  1632.4 

4.88 

1638.7 

20 

8  034.33 

+5.443 

+20 13  16,5 

-X4.40 

4H.7 

20 

8  19  17.27 

-a  .005 

+19  16  55.5 

+  6.68 

1622.9 

24 

8  056.98 

5-879 

2012  16.2 

15.72 

356.3 

24 

819   8.19 

3-535 

19  17  25.7 

8-45 

16   7.0 

28 

8   121.33 

6.293 

20 II  10.8 

16.99 

341.0 

28 

81857.01 

3.05X 

19  18   3.0 

X0.Z7 

1551.1 

Jane  I 

8   147.28 

6.68a 

20  10   0.3 

zS.aa 

325.7 

Dec.  2 

81843.81 

3.548 

19  1847.0 

XX. 81 

1535.1 

5 

8   2  14.76 

7.05X 

20   845.1 

19-40 

310.4 

6 

8  18  28.66 

4.023 

19  19  37.4 

13.39 

15  19.2 

9 

8  243.66 

+7.395 

+20   7  25.2 

-ao.52 

2  55-2 

10 

8 18  11.66 

-4.473 

+192034.0 

+X4.88 

15   3.1 

13 

8  3  13.89 

7-713 

20   6   i.o 

21. 58 

239-9 

14 

81752.92 

4.891 

19  21  36.2 

X6.24 

1447.1 

17 

8  3  45-33 

8.00a 

20  432.7 

22.56 

224-7 

18 

81732-57 

5.378 

192243.8 

17.50 

1431.0 

21 

8  417.86 

8.259 

20  3    0.7 

23.46 

2     9.6 

22 

817  10.74 

5  633 

1923  56.1 

i8.6s 

14 14.9 

25 

8  451.36 

8.487 

20   I  25.2 

24.28 

154.4 

26 

81647.57 

S.948 

1925  12.8 

X9.68 

13  58.8 

25 

July  3 

1 

8  52572 

+8.689 

+19  59  46.6 

-25.02 

139.2 

30 

8  1623.21 

—6.239 

+192633.4 

+20.58 

1342.7 

8  6  0.83 

+8.86X 

+1958   5.2 

-35.70 

I  24.1 

34 

81557-79 

-6.47X 

+192757-3 

+3X.3S 

13  26.5 

Greatest  semidiamctcr, 
Mastsemidiameter. 

33281*— 191 5 la 


January 
July 


19. 
33. 


X".25 


(EIAI5] 


Greatest  horizontal  parallax. 
I^east  horizontal  parallax. 


January  x9.   o".3o 
July        as.    o".a8 


178 


HELIOCENTRIC  CO-ORDINATES,  1915. 

MERCURY. 
GREENWICH  MEAN  NOON. 


Date. 


Jan.  X 

3 

3 
4 
5 
6 

7 
8 

9 
zo 

II 

12 

13 
14 
15 
i6 

17 
i8 

19 

30 

31 
33 

a3 

24 

as 

36 
37 
38 
39 

30 

31 
Feb.  z 

3 

3 
4 

5 
6 

7 
8 

9 

10 
II 
12 

13 
14 

15 
16 


Heliocentric 

Ixmgitude, 

Mean  Bquinox 

of  Date. 


It 


273  1849.5 
275  831.0 

277  59  25-0 
380  53  14.8 

28347  4.4 

28644  7-S 
289  43  39-8 
292  45  55-5 
295  51  10.7 
298  59  41.8 

302  II  45-S 
305  27  40.4 
308  47  44.0 
313  13  15.6 

3154135-1 
319  16  3.9 
332  56  0.3 
326  41  490 
3303351-1 
334  32  29.0 

ZZ^Z^  5-4 
342  51  2.5 
3471142.0 
351  40  24.8 
356  17  39.8 

I  3  ^3-9 

5  57  50-9 

II  130-5 

16  14  17.7 

3136  II. I 

37  7  3.3 
334634.5 

383421.7 
44  29  47-7 
5032  5-7 

56  40  18.4 
62  53  18.3 

69  9  49-0 
75  38  36.8 

81  47  43-1 
88  6  6.9 
94  33  8.1 

100  34  30.3 

106  41  23.1 
112  43  5.4 

118  35  36.0 
134  30  35.1 


Daily 
Motion. 


•  »  ti 
9  48  49.6 
a  so  15.5 
a  Sx  54 .6 
9  53  47-4 
a  55  S4.X 

a  58  15. a 
3  o  sx.a 
3  3  43-7 
3  6  S0.3 
3  xo  Z4.6 

3  13  56-3 

3  X7  s6.o 

3  33  Z4.4 

3  a6  53.9 

3  3X  50.X 

3  37  9-0 
3  4a  49.4 
3  48  5X-7 

3  l^  x6,3 

4  3    3-4 

4  9  X3.X 
4  z6  44.8 
4  34  37.8 
4  3*  5© '9 
4  41  aa.o 

4  50    8.S 

4  59    7-0 

5  8  X3.0 
5  Z7  az.o 
5  a6  94.4 

5  35  Z5'3 
5  43  44-9 

s  SI  43.5 

5  59    0.7 

6  5  95.8 

6  zo  48.3 
6  Z4  58.6 
6  Z7  48.6 
6  19  Z9.0 
6  Z9    5.Z 

6  17  a?. 3 

6  Z4  90.7 

6  9  S0.3 
6  4  3.7 
5  57  X0.7 

5  49  99.9 
5  40  49.6 


Reduction 
to  Orbit. 


It 


+13    53.3 
13   48.3 

12  36.7 

13  17.4 

"    50-3 

+11    15-4 

10  33.8 

9  42.5 

844.7 

7  39-7 
+  6  37.9 

5    9-7 

3  45-7 
3  16.8 

+  o  43.8 

-  o  53.3 

3  39.7 

4  7-3 

5  43-2 

7  15-3 

-  8  41.S 
9  59-2 

II     5-8 

11  58.6 

12  34.7 
-13  51.4 

13  46.4 
13    17.8 

11  24.2 

10    5-3 

-  8  22.1 

6  16.8 

3  53.1 

-  I  16.4 

+  I  26.7 

+  4    8.4 
6  40.5 

8  54-8 

10  43-8 

13  1.7 

+13  44.4 
12  50.1 

13    19.7 

11  16.0 

9  43-6 

+  7  48.4 
+  5  37.0 


Heliocentric 
Latitude. 


II 


-4  57  48.5 
5  12  3-2 
5  25  39-2 
5  38  34.3 

5  50  45-8 

-6  3  II. o 

6  13  47.0 
6  33  30.4 
631  17.4 
639  40 

-6  45  45-9 

6  51  18.1 

655354 
65831.9 

7  o  1-3 
-6  59  57.0 

6  58  11.8 
6  54  38.0 
6  49  7.6 
6  41  33.1 

-63143.9 
6  1931-4 
6  4  49-1 
5  47  27.9 

5  27  30.6 

-5  421.4 

4  38  26.3 

4  9  33-7 
3  37  45-r 
3  3  6.1 

-3  25  46.9 

I  46  2.8 

I  4  14.9 

-o  20  50.2 

+0  23  38.8 

+1  834.6 

1  53  15-8 

2  i(^  589 

3  19  02 
3  58  37.6 

+4  35  13. 1 

5  814.3 

5  37  16.0 

6  3  0.6 
6  33  18.5 

+638  7.8 

■^^  49  33-1 
[Eph  zsl 


Daily 
Motion. 


/      II 

-14  Zi'l 
X3  557 
13   z6.o 

Z9  33-8 
zx  48.9 

— zi  z.z 

zo  zo.a 

9  iS-8 

8  Z7.S 

7  ISO 
-  6  7.9 

4  55-7 

3  37-9 

9  Z4.0 
-o  43.7 

+  O  535 
9  38. a 

4  30.7 
6  3Z.S 

8  40.9 

+ZO  58.9 
X3  95.5 

z6  0.5 
18  43.1 
ax  3».4 

+34  a6.6 
a7  33.8 

30  ai.a 

a  IS. I 
36     z.a 

+38  34.7 

40   SCO 

4»  41. a 

44  9-7 
44  49.0 

+44  55.6 
44  19-5 
4a  59.4 
40  56. z 
38  za.4 

+34   S3  .a 

31  S.X 

ft 

a6  55.4 
aa  33.3 
z8    3.4 

+Z3  36. z 
+  9   z6.4 


Logarithm  of 

Radius  Veo 

tor. 


9.664  4806 
9.663  8071 
9.660  8699 
9.658  6679 
9.656  300I 

9-653  4657 
9.650  4638 

9-647  1935 
9.643  6545 

9.639  8467 

9-635  7705 
9.631  4272 

9.626  8183 

9.621  9473 

9.616  8181 

9.61 1  4367 
9.605  8107 
95999502 
9.593  8680 

9-587  5798 

9.581  1055 
9.5744691 
9.567  6996 
9.5608313 

9-553  9048 
9.546  9674 
9540  0737 
9-533  2852 
9.526  6707 
9.5203060 

9.5142724 
9-508  6556 

9-503  5433 
9.499  0229 

9-495  1773 

9.492  0820 

9.489  8012 

9.488  3840 

9.487  8619 

9.488  2467 

9.489  5296 
9.491  6822 
9.494  6578 
9.498  3943 
9.503  8177 

9.507  8458 
9-513  3918 


Logarithm  of  Distance  fna 
Earth— 


At  Date. 


0.1586808 
0.1584643 
0.1580757 
0.157  5128 
0.156  7731 

0.1558497 
0.154  741 1 

0.153  4411 

O.151  9434 
0.150  341 1 

0.1483370 
0.146  1918 
0.143  8261 
0.141  2199 
0.138  361 1 

0.1353373 
0.13 1  8342 
0.128  I371 
0.124  1295 

O.I  19  7939 

0.115  1113 
0.1100617 
0.104  6237 
0.098  7747 
0.093  4921 

0.085  7522 
0.078  5314 
0.070  8070 
0.063  5574 
0.053  7633 
0.044  4094 
0.034  4854 
0.023  9872 

O.OI3  9197 

o.ooi  3983 

9.989  1509 
9.976  5200 
9.963  4646 
9.950  0616 
9.936  4073 

9.933  6163 
9.908  8331 

9895  1799 
9.881  8525 

9.869  0182 

9856  8597 
9-845  5587 


AtlntcniK 
diateDate. 


0.1585938 
0.158  3916 
0.157  8i6a 
0.1571649 

0.1563339 

0.155  3190 
o.iS4"54 
0.152  7174 
0.151  X181 
0.149  3111 

0.147  2876 
0.1450384 

0.1425538    I 
0.1398228 

0.1368332 

0.133  5715 
0.1300234 

0,126  1732 

0.1220039 

0.1 17  4972 

0.1 12  6337 
0.107  3926 
o.ioi  7520 
0.095  6891 

0.0891808 

0.082  2034 
0.074  7335 
0.066  7491 
0.058  2295 
0.049  1571 

0.039  5^9^ 
0.029  3080 
0.018  5239 
0.007  1768 
9.995  2880 

9.982  S926 
9,970  0410 
9.956  8010 

9.943  259^ 
9.929  5208 

9.915  7108 
9.901  9727 
9.888  4658 
9-875  3624 
9.8628430 

9.851  0909 
9.840  2844 
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MERCURY. 


GREENWICH  MEAN  NOON. 


^P^      aa                      .       • 

I«08arithm  of  Distance  {ram 

HeliQoeiitnc 

Lonidtude. 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 
to  Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

I«ogarithniof 

Radiiift  Vec^ 

tor. 

Earths 

Date. 

At  Date. 

At  Interme- 
diate Date. 

•     t      tt 

•      in 

t          n 

•     t      tt 

t      tt 

Feb.  15 

1183526.0 

5  49  ««.a 

+  7  48.4 

+638    7.8 

+13  36.x 

9507  8458 

9.856  8597 

9.851  0909 

16 

134  20  35.1 

5  40  49-6 

s  37.0 

64933.1 

9  X6.4 

9513  3918 

9845  5587 

9.840  2844 

17 

129  56  54.4 

5  31  44-5 

3  16.0 

6  56  44.7 

5     9.4 

9.5193678 

9.835  2881 

9.830  5888 

18 

135  23  57-0 

5  >9  x8.o 

+  0  51.7 

6  59  57-3 

+  z  18.7 

9525  6877 

9.826  2038 

9.822  1487 

»9 

140  41  26.6 

5  xa  40. z 

-  I  30.2 

6  59  28.3 

-  a   X3-3 

9532  2693 

9.818  4372 

9.8150808 

CO 

145  49  16.2 

5    a  59.6 

-  3  44.9 

+65537.4 

-  5  35.1 

9-539  0361 

9.812  0886 

9.809  4673 

21 

150  47  27.2 

4  SS  M-O 

5  48.6 

6  48  44-9 

8  X6.4 

9.545  9181 

9.807  221 1 

9.8053517 

22 

15536    7.7 

4  43  59.5 

738.6 

639  11.2 

ID   47.6 

9.552  8524 

9.803  8584 

9.802  7381 

23 

160  15  31.4 

4  34  SX.O 

9  12.8 

6  27  16.1 

xa  59. 4 

95597837 

9.801  9853 

9.801  5923 

24 

164  45  56.3 

4  36    a.3 

10  30.3 

6  13  18.5 

X4  5».9 

9.5666636 

9.801  5497 

9.801  8463 

25 

169    7  43-4 

4  X7  36-0 

-II  30.6 

+5  57  35.8 

-16  39.7 

9.573  4505 

9.802  4693 

9.803  4048 

26 

173  2r  16.3 

4    9  34.0 

12  13.9 

5  40  24.1 

X7   5x3 

9.580  1091 

9.804  6377 

9.806  1522 

27 

177  26  59.8 

4    X  57.3 

12  40.7 

52157.7 

18  S9.a 

9.586  6097 

9.807  9318 

9.809  9598 

28 

181  25  19.6 

3  54  46.5 

12  51.8 

5    2  29.8 

X9  54-9 

9.592  9274 

9.812  2192 

9.814  6930 

Mar.   I 

185  16  41.5 

3  4«     x.S 

12  48.5 

442  II. 7 

ao  39-7 

9.5990420 

9.817  3647 

9.8202177 

2 

189    ^Z^'Z 

3  4X  4a.« 

-12  31.9 

+4  21  13.6 

-ax    X5.0 

9.604  9371 

9.823  2358 

9.826  4039 

3 

192  40  14.4 

3  35  48.0 

12    3.4 

3  59  44.5 

ax   4a .0 

9.610  5994 

9.829  7072 

9833  1314 

4 

196  13  15.6 

3  30  z8.a 

II  24.4 

3  37  52.0 

aa     X.8 

9.616  0185 

9.836  6631 

9.840  2895 

5 

199  40  58.8 

3  a5  XI. 9 

10  36.2 

3  15  42.9 

as   15.4 

9.621  1864 

9.843  9988 

9.847  7796 

6 

203    3  47-0 

3  ao  38. a 

9  40.1 

2  53  23.0 

aa  33.6 

9.626  0969 

9.851  6214 

9-855  5146 

7 

206  22    2.5 

3  16    6.3 

-  8  37.4 

+2  30  57.2 

— aa  37.x 

9.630  7456 

9.859  4502 

9.863  4200 

8 

20936    6.5 

3  xa    5.0 

7  29.3 

2    8  30.0 

aa  a6.6 

9.635  1293 

9.867  4164 

9.871  4322 

9 

212  46  19. 1 

3    8  33.S 

6  16.9 

I  46    5-1 

^i  aa.6 

9.639  2460 

9.875  4610 

9.879  4970 

10 

215  5a  59-8 

3     5    0.9 

5     1-4 

I  23  45-7 

aa  15.7 

9.643  0945 

9883  5348 

9.887  5696 

II 

218  56  27.0 

3     X  56.4 

3  43.6 

I    134.5 

33      6.3 

9.646  6743 

9.891  5971 

9.895  6134 

12 

221  56  58.5 

3  59    9.a 

-  2  24.6 

+0  39  34.0 

-ax  54-4 

9.649  9854 

9.899  6150 

9-903  5987 

13 

224  54  51  I 

a  56  38.6 

-  1    5-2 

+01746.3 

ax  40.6 

9.653  0280 

9.907  5618 

9.911  5018 

14 

227  50  20.9 

a  54  33-8 

+  0  13.9 

-0   346.9 

ax  35.3 

9.655  8029 

9.915  4164 

9-919  3036 

'5 

230  43  43-6 

a  5a  34.3 

I  31.9 

025   3.8 

ax     8.3 

9.658  3110 

9.923  1618 

9.926  9895 

16 

233  35  14.1 

a  50  39-3 

2  48.1 

046   3-1 

ao  50.0 

9.660  5532 

9.930  7855 

9.934  5486 

17 

23625    6.7 

a  49    8.3 

+  4    1.9 

-I    643.5 

— ao  30.5 

9.662  5305 

9.938  2781 

9.941  9730 

18 

239  13  35-3 

a  47  5X.a 

5  12.7 

I  27    3.7 

ao    9.8 

9.664  2439 

9.945  6327 

9.949  2567 

19 

242    0  53.6 

a  46  47.4 

6  20.1 

147    2.7 

X9  48.0 

9.665  6944 

9.952  8446 

9-956  3962 

20 

244  47  14.6 

a  45  56 -7 

7  23.5 

2    639.4 

19  35. X 

9.666  8829 

9.9599111 

9.963  3892 

21 

247  32  51-3 

a  45  X8.7 

8  22.4 

2  25  52.7 

X9     x.a 

9.667  8099 

9.966  8305 

9.970  2350 

22 

250  17  56.2 

a  44  S3-a 

+  9  16.5 

-24441.5 

-x8  36.3 

9.668  4761 

9.973  6027 

9976  9337 

23 

253    241.9 

a  44  40.0 

10    5-3 

3    3    4.9 

x8  X0.3 

9.6688821 

9.980  2282 

9.983  4863 

24 

2554720.5 

a  44  39.x 

10  48.5 

321    1.8 

X7  43.a 

9.669  0280 

9.986  7082 

9.989  8941 

25 

25832    4.3 

a  44  SO-S 

II  25.7 

33831-0 

X7  xs.o 

9.668  9139 

9.993  0444 

9.996  1592 

26 

261  17    5.6 

a  45  X4.X 

II  56.7 

3  55  31.3 

x6  45-4 

9-668  5397 

9.999  2389 

0.002  2837 

27 

264   2  36.6 

a  45  49.9 

+12  21.0 

-412    1.3 

-x6  14.4 

9667  9053 

0.005  2940 

0.008  2699 

28 

2664849.5 

a  46  38.0 

12  38.6 

4  27  59-7 

15  4a. X 

9.667  OIOI 

o.oii  2118 

0.014  1202 

29 

269  35  56.8 

a  47  38.6 

12  49-1 

4  43  24.9 

IS     8.X 

9665  8536 

0.016  9952 

0.019  8370 

30 

272  24  II.O 

a  48  5a. 0 

12  523 

4  58  15-3 

14  33.3 

9.664  4352 

0.022  6460 

0.025  4226 

31 

275  13  45-1 

a  50  18.3 

12  48.0 

5  12  28.9 

X3   54-5 

9.662  7540 

0.028  1668 

0.030  8790 

Apr.   I 

278   452.0 

a  5X  57.8 

+12  36.2 

-526   3.7 

-13   14.6 

9.660  8091 

0.033  5594 

0.036  2081 

a 

280  57  45.2 

a  53  50.9 

+12  16.7 

-5  38  57-4 

-xa  32.3 

9658  5993 

0.038  8253 

0.041  41 13 

[Eph  xs) 


180 


HELIOCENTRIC  CO-ORDINATES,  1915. 


MERCURY. 


GREENWICH  MEAN  NOON. 


Logarithxn  of  Distance  bam 

Helioceiitric 

Longitude, 

Mean  Bquinos 

of  Date. 

DaUy 
Motion. 

Reduction 
to  Orbit. 

Heliocentric 
Latitude. 

DaUy 
Motion. 

Ix«artthm  of 
Radius  Vec- 
tor. 

Earth— 

Date. 

At  Date. 

At  Intnw* 
dJateDatc 

•       in 

m      1       n 

/          n 

•     /      f/ 

1 

n 

Apr.    I 

378     4520 

a  St  57.8 

+xa  36.2 

-526    3.7 

-13 

X4.6 

9.6608091 

0'<>ZZ  5594 

0.036  2061 

2 

280  57  45-2 

a  S3  50.9 

xa  16.7 

5  38  57.4 

xa 

39.3 

9658  5993 

0.038  8253 

0.041  4"3 

3 

283  52  38-5 

3  $s  s8-o 

II  49-3 

551    7.5 

zx 

47.4 

9.656  X337 

0.043  966X 

0.0464898 

4 

2864946.1 

»  58  X9.6 

IZ    14-2 

6   a  3X.3 

xo 

59-6 

9.653  3814 

0.048  9826 

0.051  444S 

5 

289  49  2a.7 

3    0  56.Z 

10  313 

613    5.7 

xo 

8.6 

9.650  37x4 

0.053  8756 

0.056  2758 

6 

29a  51  43.4 

3     3  48.« 

+  9  40.8 

-6  aa  47.4 

-  9 

X4.1 

9.647  0931 

0.058  645a 

0.0609836 

7 

29557   4.1 

3    6  56.3 

8  4a.8 

6  3X  33.6 

8 

15.7 

9.643  5463 

0.063  291 1 

0.065  5674 

8 

299   541.3 

3  xo  ax.o 

7  37.6 

6  39  17.3 

7 

X3.0 

9.639  7306 

0.067  8x35 

0.070  0261 

9 

30a  17  5X.9 

3  14    3.1 

6  35.6 

6  45  57-1 

6 

5.7 

963 5  6466 

0.073  2079 

0.074  3S7« 

xo 

305  ZZ  53-5 

3  i«    3.a 

5    7.2 

6  51  27.x 

4 

53-3 

9.631  2953 

0.076  4753 

0.0785601 

XX 

30854   4.6 

3  as  93.9 

+  3  43-1 

-6  55  41.9 

-3 

35.3 

9.636  6788 

0.080  61 2 1 

0.082  630$ 

xa 

31a  x8  44.4 

3  27    0.7 

a  14.0 

6  58  35-8 

9 

XI. 4 

9.621  8001 

0.084  6x48 

0.086  5645 

13 

31548  12.7 

3  3t  S9-3 

+  0  40.9 

7    0    3.6 

—  0 

41.0 

9.616  6634 

0.088  4790 

0.090  3576 

14 

319  22  50.0 

3  37  i«.8 

-  0  55-1 

6  59  55.4 

+  0 

56.S 

9.61 1  2745 

0.092  1996 

0.0940041 

15 

Zn    2  57.4 

3  4a  59.8 

a  32.7 

658    7.0 

3 

41-5 

9.605  6413 

0.095  7703 

0.097497* 

i6 

326  48  56.8 

3  49    a.7 

-  4  10.3 

-6  54  39.8 

+  4 

34.3 

9-599  7740 

0.099  1837 

o.ioo  8389 

I? 

330  4x  xo.a 

3  55  97.9 

5  46.1 

<5  48  55.7 

6 

35.4 

9.593  6854 

0.102  43x8 

0.103  9909 

i8 

33440   0.1 

4    a  X5.7 

7  x8.i 

6  4X  X6.3 

8 

45. 0 

9.587  3914 

0.105  5048 

0.106  97M 

19 

3384549-1 

4    9  a6.o 

8  44.0 

6  31  22.9 

xz 

3.3 

9.580  91 19 

0.X083917 

0.109  7616 

ao 

342  58  59.5 

4  x6  58.4 

xo    x.4 

6  19    7.0 

X3 

30.0 

9.574  2712 

o.xix  0803 

O.I 12  3460 

ai 

347  19  53.0 

4  a4  $»'^ 

-XX     7.6 

-6   4  20.0 

+x6 

5.3 

9.567  4982 

O.I  13  5569 

O.I  14  71W 

aa 

351  48  50.3 

4  33     5-7 

"  599 

5  46  53.9 

x8  48.3 

9.560  6275 

0.II5  8062 

O.II6&4O4 

23 

356  a6  10.4 

4  4t  37.3 

"  35-5 

5  26  41.5 

ax 

37.6 

9-553  6999 

0.II7  8x15 

O.I 18  7171 

34 

I  la  lo.o 

4  SO  94. a 

xa  51-6 

5   337.1 

a4 

3X.9 

9.546  7630 

0.XX9  5^548 

o.X20  32a« 

»5 

6    7    a.9 

4  59  a3.0 

xa  45.9 

4  37  36.7 

a7 

99.9 

9.539  8714 

0.12 I  0x67 

0.12 1  6356 

a6 

II  10  58.7 

5    8  99.9 

-xa  X6.5 

-4   838.7 

+30 

a6.S 

9.533  0868 

O.X33  1763 

0.122  6360 

ay 

x6  a4    8.0 

5  17  37.a 

XX  aa.a 

3  36  44.9 

33 

90.9 

9.526  4784 

O.X33  01 19 

0.123  301 1 

a8 

ai  46  XX.5 

5  a6  40.3 

xo    a. 6 

3    2    i«o 

J6 

6.x 

9.520  I23I 

0.133  5007 

0.123  607^ 

a9 

a7  17  18.4 

5  35  30.7 

8  X8.7 

2  24  37.2 

38 

39.x 

9.514  O9II4 

0.133  6197 

0.123  5334 

30 

32  57    5-7 

S  43  59.5 

6  xa.7 

X  44  49.0 

40 

53.7 

9.508  4961 

0.1333463 

0.1230554 

May    I 

3845    7.0 

5  5X  S7.I 

-3  48.6 

-X    257.8 

+4a 

44.1 

9.503  4000 

O.I32  6583 

0.122  1522 

a 

44  40  46.0 

5  59  xa.9 

-   X    XI.6 

-0  19  30.7 

44 

4.6 

9.498  8983 

O.I3I  5347 

0.120  8036 

3 

5043  15-5 

6    5  36.3 

+  I  31-6 

+0  34  59.7 

44 

49.7 

9-495  0735 

O.XI9  9569 

o.xi8  99»7 

4 

56  51  37-8 

6  zo  56.9 

4  13-2 

I  955.6 

44 

55.1 

9.492  0013 

O.II7  9093 

0.X16  7050 

5 

63    4  45-2 

6  IS    5.1 

644.8 

15435.7 

44 

17.7 

9-489  7453 

O.II5379O 

0.XX3  930' 

6 

69  ax  ax. I 

6  17  5a.6 

+  8  58.5 

+3  38  X6.4 

+4a 

56.3 

9.488  3543 

O.II2  3579 

0.11066JO 

7 

7540    X.5 

6  19  13^ 

xo  46.7 

3  20  X3.9 

40 

5X.8 

9.487  8588 

0.108  8423 

0.1068991 

8 

8x  59  177 

6  19    3'8 

12    3-5 

3  59  46.4 

38 

7.0 

9.488  3703 

0.1048333 

0.102  6454 

9 

88  17  38.7 

6  Z7  93.3 

12  45-1 

4  36  16.0 

34 

46.8 

9489  5794 

0.1003369 

0.097  9<^ 

xo 

94  33  34-5 

6  Z4  14.0 

12  49-7 

5    9  10.4 

30 

57.7 

9.491  7572 

0.095  3640 

0.092  7033 

XI 

xoo  45  38.7 

6    9  4Z.1 

+ia  18.3 

+538    4.5 

+a6 

47 .5 

9-494  7563 

0.089  9293 

0.087  0443 

X2 

106  5a  3X.4 

6    3  5a-4 

II  13.6 

6    3  41. 1 

33 

34.9 

9.498  514a 

0.084  0509 

0.080  95« 

13 

X12  53    X.6 

S  56  57-7 

9  40.5 

6  33  51.0 

17 

55-4 

9.503  9566 

0.077  7507 

0.0744499 

14 

X1846    8.5 

5  49     7-8 

7  44.7 

63833.3 

U 

98.1 

9.508  OOI3 

0.071  0526 

0.067  5^*^ 

IS 

124  31    2.5 

5  40  34.x 

5  32.8 

6  49  49.8 

9 

8.7 

9.513  5613 

0.063  9815 

0.060  3J42 

16 

130    7    5-8 

S  jx  aS.a 

+  3  11.6 

+6  56  54.0 

+  5 

a. a 

9.519  5488 

0.056  5636 

0.053  73*9 

17 

135  ZZ  51-8 

5  aa     x.a 

+  0  47.3 

+6  59  59-6 

+    X 

la.o 

9-525  8777 

0.048  8253 

0.0448440 

[Eph  X5] 
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MERCURY. 


GREENWICH  MEAN  NOON. 


^^_   A.    - 

Heliocentric 

LoofEitude, 

Mean  Bquinooc 

olDate. 

Daily 
Motion. 

Reduction 
to  Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithxnof 
Rjulius  Vec- 
tor. 

Logarithm  of  Distance  from 
Earth— 

Dste. 

At  Date. 

At  Interme> 
diate  Date. 

•      #      f/ 

•     t      It 

f        It 

•       f        n 

1 

n 

Kay  i6 

130   7    5-8 

5  jz  9S.2 

+  3  II-6 

+6  56  54.0 

+  5 

2.2 

9.519  5488 

0.056  5636 

0.052  7329 

17 

13s  33  51-8 

5  aa     z.a 

+  0  47-3 

6  59  59-6 

+    X 

xa.o 

9-525  8777 

0.048  8253 

0.044  8440 

18 

140  51    4.4 

5  la  aj.o 

-  I  34.4 

6  59  24.2 

—  a 

19.4 

9.532  4660 

0.040  7923 

0.036  6733 

19 

14558370 

5     a  4a. S 

3  48.8 

6  55  27-5 

5 

30-6 

9-539  2373 

0.032  4901 

0.028  2458 

20 

15056310 

4  S3     71 

5  52.2 

6  48  29.8 

8 

ax. 3 

9.546  1218 

0.023  9433 

0.019  585s 

J!i 

15s  44  54.9 

4  43  430 

-  7  41.7 

+63851.5 

— xo 

5x8 

9-553  0570 

0.015  1753 

0.010  7154 

23 

160  34    2.4 

4  34  35.x 

9  15-5 

6  26  52.5 

X3 

30 

9-559  9875 

0.006  2086 

o.ooi  6574 

23 

164  54  11.6 

4  as  47.0 

10  32.4 

6  12  51.4 

X4 

S6.x 

9.566  8653 

9.997  0644 

9.992  4321 

H 

169  15  43.8 

4  17  ax -4 

II  32.2 

5  57    5-7 

z6 

3a.5 

9-573  6490 

9.987  7630 

9983  059s 

25 

17329    2.5 

4    9  ao.a 

12  14.9 

5  39  51.4 

17 

53.6 

9580  3033 

9978  3239 

9.973  5586 

36 

177  34  325 

4    <  44-3 

-12  41.2 

+5  21  23.0 

-19 

Z.X 

9.586  7988 

9.968  7658 
9.959  1066 

9-963  9477 

27 

i8i  32  39.6 

3  54  34-a 

12   51.9 

5    153.3 

19 

56.4 

9.593  1 109 

9.954  2447 

38 

18s  23  49.5 

3  47  49.9 

12  48.2 

4  41  33-8 

ao 

40.9 

9-599  2193 

9.949  3642 

9.944  4672 

39 

189    8  28.0 

3  4X  3X.4 

Z2  31.2 

4  20  34.7 

az 

x6.o 

9.605  1077 

9-939  5560 

9-934  6329 

30 

19247    0.7 

3  as  3«.o 

Z2      2.4 

3  59   4.7 

az 

4a. 8 

9.610  7630 

• 

9.929  7001 

9-924  7597 

31 

196  19  $3.1 

3  30    S.8 

-II   23.1 

+3  37  "5 

—92 

a. 4 

9.616  1748 

9.919  8140 

9.914  8654 

June  I 

199  47  26.2 

3  as    3.a 

10  34.6 

3  15    2.0 

aa 

IS.8 

9.621  3351 

9.909  9162 

9.9049689 

3 

203.10    6.1 

3  ao  ao.a 

938.3 

2  52  41.8 

22 

a3.8 

9.626  2380 

9.9000360 

9.8950900 

3 

306  28  13.8 

3  15  58.8 

835.4 

2  30  15.9 

22 

a?. a 

9.630  8789 

9.890  1637 

9.885  2497 

4 

309  42  10.6 

3  XI  58. z 

7  27.1 

2    748.7 

aa 

a6.6 

9-635  2548 

9.880  3509 

9.875  470a 

5 

212  53  16.6 

3    8  X7'a 

-  6  14.6 

+1  45  23.9 

— aa 

aa.6 

9.639  3637 

9.870  6108 

9.865  7758 

6 

215  58  51-3 

3    4  SS-a 

4  59-0 

I  ^^    4.6 

2% 

J$.S 

9.643  2043 

9.8609684 

9.856  192a 

7 

219    2  13. I 

3     X  5X.3 

3  4X2 

I    053.7 

aa 

59 

9.646  776a 

9.851  4509 

9.846  7482 

8 

222    2  39.6 

a  S9    4.6 

2  22.2 

03853.5 

ax 

54.x 

9.650  0794 

9.842  0879 

9-837  4741 

9 

225    027.7 

a  5*34^ 

-  I    a.7 

+0  17    6.3 

ai 

40.3 

9.653  1140 

9.832  9112 

9.828  403s 

10 

227  55  53-6 

a  54  »o.o 

+  0  16.3 

-0   436.5 

—ax 

a4-8 

9.655  8809 

9-823  9554 

9.819  5718 

II 

23049  12.7 

a  sa  ao.8 

I  34.2 

02542.9 

21 

7.8 

9.658  3811 

9.815  2578 

9. 811  0183 

13 

233  40  40.0 

a  SO  36.3 

a  50.4 

04641.7 

ao 

49.4 

9.6606155 

9.806  8587 

9.802  7843 

13 

236  30  29.9 

a  4V    S-9 

4    4.1 

I    721.5 

ao 

a9.8 

9.662  5850 

9.7988008 

9-794  9139 

14 

239  18  56.3 

a  47  49.a 

5  14.9 

I  27  41. 1 

ao 

9.x 

9.664  2906 

9.791  1295 

9-787  4537 

15 

24a    6  12.7 

a  46  45.8 

+  6  22.1 

-I  47  39.4 

-Z9 

47-3 

9665  7332 

9.783  8926 

9.780  4525 

16 

244  52  S^'^ 

a  4S  SS-4 

7  25.4 

2    7  15.3 

Z9 

a4.4 

9.666  9138 

9-777  1397 

9-773  9607 

17 

24738    7-7 

a  4S  X7.8 

8  24.2 

2  26  27.9 

Z9 

o.S 

9-667  8330 

9.770  9218 

9.768  0294 

18 

35023  II. 9 

a  44  Sa.7 

9  18.  z 

2  45  16.0 

z8 

35-5 

9.668  4914 

9.765  2899 

9.762  7096 

19 

253    7  57-2 

a  4439.9 

10    6.7 

3    338.6 

z8 

9-4 

9.668  8895 

9.760  2948 

9758  0515 

ao 

255  5a  35.8 

a  4439.4 

+IO  49.7 

-3  21  34.6 

-X7 

4a  .3 

9.669  0275 

9-755  9859 

9-754  1037 

31 

358  37  20.0 

a  44  SX.x 

II  26.7 

3  39    2.9 

Z7 

14. X 

9.668  9057 

9.752  4103 

9.750  9110 

33 

361  32  22.0 

a  4S  ISO 

"  57.5 

356    a.3 

x6 

445 

9.668  5238 

9.749  6106 

9748  5136 

23 

364     754.1 

a  45  SX.a 

12  21.7 

4  12  31.4 

x6 

XJ.S 

9.667  8815 

9.747  6243 

9.746  9464 

24 

26654     8.5 

a  46  39.7 

12  39.0 

4  28  28.8 

xs 

4X.X 

9.666  9785 

9.746  4831 

9746  2373 

25 

369  41  17.6 

a  47  40.7 

+12  49.3 

-44353.0 

-1$ 

7.0 

9.665  8142 

9.746  2111 

9.746  4062 

36 

3723934.1 

a  48  545 

12  52.3 

4  58  42.3 

X4 

3Z.a 

9.664  3878 

9.746  8238 

9.747  4644 

27 

375  19  10,8 

a  50  ax.i 

12  47.8 

5  "  54.7 

X3 

53.4 

9.662  6986 

9748  3279 

9-749  4138 

38 

278  10  20.7 

a  5a    z.o 

w  35-7 

5  26  28.2 

X3 

X3.4 

9.660  7455 

9.750  7208 

9,752  2471 

29 

281     3  17.3 

a  53  54-6 

12  15.9 

5  39  20.6 

xa 

3Z.0 

9.658  5275 

9-753  9905 

9-755  9482 

,    30I28358I4.5 

a  s6    a.i 

+11  48.4 

~5  51  29.3 

—XX 

46.0 

9.656  0438 

9-758  1 167 

9.7604921 

July   I 

1  286  55  26.4 

a  5&  94.x 

+11  13.0 

-6    2  51.6 

— xo 

58.x 

9-653  2935 

9.763  0703 

9.7658464 

[Eph  15] 
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MERCURY. 


GREENWICH  MEAN  NOON. 


^rv  ^  A.  ^ 

Heliocentric 

LooKitude, 

Kf  ean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 
to  Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Losarithni  of 
Radius  Vec- 
tor. 

Loearithm  of  Distance  fran 
Barth— 

Date. 

At  Date. 

At  Intcniw^ 
diate  Date. 

•       t        n 

e       f       n 

t        tt 

0      /      tf 

t      II 

July    I 

286  55  26.4 

3  58  34.x 

+11   13.0 

-6    2  51.6 

—10  58. X 

9653  2935 

9.763  0703 

9.765  8464 

2 

28955    7-7 

3     X     z.x 

10  29.9 

6  13  24.4 

xo    7.0 

9.650  2756 

9.768  8154 

9.771  97JO 

3 

292  57  33-^ 

3     3  53-6 

9  39-1 

623    4.4 

9   xa.4 

9.646  9892 

9-7753104 

9.778  8245 

4 

296   3    0.3 

3     7     a-X 

8  40.9 

631479 

8   13.9 

9643  4341 

9.782  5081 

9.786  3547 

5 

299  II  43.6 

3  10  a7-4 

7  35-5 

6  39  30-7 

7   xx.o 

9.639  6102 

9-790  3577 

9.794  5105 

6 

302  24   0.9 

3  14  xox 

+  6  23.3 

-646    8.4 

-  6     35 

9-635  5179 

9.798  8061 

9.803  2378 

7 

30540   9.9 

3  18  10 .9 

5    4.7 

6  51  36.1 

4  50.9 

9-631  1585 

9.807  7987 

9.812  4819 

8 

309    029.0 

3    32   30.4 

3  40.4 

65548.5 

3  3a.8 

9626  5339 

9.817  2806 

9.822  1879 

9 

312  25  17.3 

3  27    9.4 

2  II. 2 

6  58  39-8 

a     8.7 

9.621  6473 

9.827  1971 

9.832  3016 

lO 

315  54  54.6 

3  3a     8.7 

+  0  38.0 

7    0    3.8 

-  0  38.0 

9.616  5028 

9.837  4948 

9.84a  7701 

II 

319  29  41.6 

3  37  a8.9 

-  0  58.1 

-6  59  53-6 

+  0  59.7 

9.61 1  1063 

9.848  1212 

9.853  5419 

12 

323    9  59-5 

3  43  xo-5 

2  35-7 

6  58    2.0 

a  44-8 

9.605  4658 

9.859  0261 

9.864  5678 

13 

326  56    9.9 

3  49  U>0 

4  13-2 

65421.3 

4  37.8 

9-599  5915 

9.870  1612 

9.875  8«>5 

14 

330  48  350 

3  55  40.0 

5  490 

6  48  43-5 

6  39. a 

9-593  4963 

9.881  4801 

9.887  1945 

IS 

334  47  37-4 

4    a  a8.6 

7  20.8 

641    0.1 

8  49.1 

9.587  1963 

9.892  9385 

9.8987067 

i6 

338  53  39-6 

4     9  39-5 

-  8  46.5 

-631    2.5 

+XI     7-6 

9.580  7115 

9.9044940 

9.910  2953 

17 

343    7    3-8 

4  X7  t^'S 

10    3.6 

6  18  42.0 

X3  34-7 

9.5740661 

9.916  1057 

9.921  9202 

i8 

347  28  11.7 

4  as    6.8 

"    9-5 

6    3  50.2 

x6  xo.a 

9.567  2895 

9927  7341 

9-933  5426 

19 

351  57  24.1 

4  33  ai.o 

12     1.3 

5  46  19-1 

18  S3 -a 

9.560  4164 

9-939  341 1 

9.945  "49 

20 

356  34  59-8 

4  41  53. a 

12  36.3 

5  26    1.6 

ax  43.8 

9-553  4877 

9.950  8892 

9.956  6295 

21 

121  15.5 

4  50  40.7 

-12  51.8 

-5    2  51.9 

+a4  37.4 

9.546  5512 

9.962  3414 

9.9680302 

22 

6  16  24.8 

4  59  39-8 

12  45-4 

4  36  46.0 

a7  34.7 

9.539  6618 

9-973  6613 

9.979  2601 

23 

II  2037.3 

5     8  46.0 

12  15.2 

4    742.6 

30  3t.9 

9-532  8815 

9.984  8124 

9.990  3134 

24 

16  33  57-4 

S  X7  53-8 

II  20.1 

3  35  43.5 

33   as .4 

9.526  2797 

9-995  7586 

o.ooi  1436 

25 

21  5623.4 

5  a6  56.7 

9  59-7 

3    054.4 

36   X0.9 

9- 519  9323 

0.006  4639 

o.oii  714* 

26 

27  27  46.5 

5  35  46.6 

-  8  15.1 

-2  23  25.9 

+38  43.4 

9.513  9211 

0.016  8920 

0.021  9910 

27 

33    7  49-4 

5  44  «4-7 

6    8.5 

I  43  33-7 

40  57-4 

9508  3319 

0.027  0074 

0.031  93^ 

28 

3856    5.4 

S  sa  ii.a 

3  43-9 

I    I  39.1 

42   47.0 

9.503  2526 

0.036  7753 

0.041  51*4 

29 

44  51  57.7 

S  59  as .6 

-  I     6.6 

-0  18    9.5 

44     6.5 

9.498  7702 

0.046  1623 

0.050  7030 

30 

50  54  38.9 

6    s  47.a 

+  I  36.6 

+0  26  22.2 

44   50.5 

9.494  9675 

0.055  1367 

0.059  4599 

31 

57    3  "-o 

6  IX    $.7 

+  4  18.0 

-H  II  18.3 

+44   54.6 

9.491  9193 

0.063  6693 

0.067  7619 

Aug.    I 

63  16  26.0 

6  x$  xx.$ 

6  49.2 

I  55  57-3 

44   IS.9 

9.4896888 

0.071  7348 

0.075  5854 

2 

6933    7-1 

6  X7  56. 5 

9    2.2 

2  39  35-5 

4a   53.x 

9.488  3245 

0.0793115 

0.082  9111 

3 

75  51  50-1 

6  X9  X4.6 

10  49.5 

3  21  29.2 

40  47.a 

9.487  8568 

0.086  3826 

0.089  7246 

4 

82  II    6.1 

6  19    a. a 

12     5-3 

4    0  56.6 

Z%       X.2 

9.488  2960 

0.092  9362 

0.096  0167 

5 

88  29  24.1 

6  17  18.8 

+12  45-8 

+4  37  19-9 

+34  40.x 

9.489  6322 

0.098  9659 

o.ioi  7838 

6 

94  45  14.2 

6  14    6.8 

12  49-3 

5  10    7.3 

30  so  .4 

9.491  8358 

0.Z04  4707 

0.1070274 

7 

100  57  10. 1 

6    9  3X.6 

12  16.8 

5  38  53.8 

a6  39.7 

9.494  8592 

0.109  4550 

o.iii  7546 

8 

107    352.3 

6    3  40.8 

II  II. 2 

6    3  22.4 

7t   x6.o 

9.498  6393 

0.113  9277 

0.115976a 

9 

113    4    9.8 

5  56  44. a 

9  37-2 

6  23  24.0 

17  47.1 

9.503  1016 

0.117  9021 

0.II9  7074 

10 

"857    2.3 

5  48  sa.7 

+  7  40.8 

+6  38  57-1 

+13   20.0 

9.508  1634 

0.12 1  3946 

0.122  9663 

II 

124  41  40.8 

5  40  17-9 

5  28.6 

6  50    6.6 

9     0.9 

9-513  7378 

0.124  4250 

0,125  7735 

12 

130  17  27.5 

5  31  ii^a 

3     7-2 

657    3-2 

4   54-8 

9-519  7370 

0.127  0146 

0.128  1511 

13 

135  43  56.2 

5  ax  43.7 

+  0  42.9 

7    0    1.7 

+  X     5.2 

9.526  0750 

0.129  1859 

0.130  1219 

14 

141    051.2 

5  xa    5.3 

-  I  38.7 

6  59  19.9 

—  a  2S.6 

9.532  6700 

0.130  9621 

0.131  7093 

15 

146    8    6.0 

5     a  24.8 

-  3  52.8 

+6  55  17-3 

-  S  36.a 

9.539  4460 

0.132  3665 

0.13a  9365 

16 

151    542.4 

4  5a  49-6 

-  5  55-8 

+6  48  14.3 

-  8  a6.3 

9-546  3330 

0.133  4221 

0.133  8259 
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MERCURY. 


GREENWICH  MEAN  NOON. 


T\a*^ 

Heliocentric 

Loogitudc, 

Ucan  Equinax 

ofDAte. 

Daily 
llotioa. 

Reduction 
to  Orbit. 

Heliocentric 
I<atitude. 

Daily 
Motion. 

LogArithmof 

Radius  Vec 

tor. 

Logarithxn  of  Distance  from 
Earth— 

iMtC. 

At  Date. 

At  Interme- 
diate Date. 

•      1      It 

•      t       n 

1            n 

•     1      tt 

f 

/f 

Aug.  i6 

151     543.4 

4  59  49*6 

-  5  55.8 

+6  48  14.3 

-  8 

a6.3 

9-546  3330 

0.133  4221 

0.133  8259 

17 

15s  S3  49- 1 

4  43  a6.o 

7  44-8 

6  38  31.4 

xo 

56.a 

9-553  2689 

0.134  1506 

0.134  3987 

18 

160  32  39,9 

4  34  X8.7 

9  18. 1 

6  26  28.3 

X3 

6.9 

9.560  1986 

0.1345728 

0.134  6754 

19 

165    2  33.0 

4  as  31-2 

10  34.5 

6  12  23.7 

X4 

59.4 

9.567  0742 

0.1347087 

0.134  6751 

20 

169  23  49.7 

4  17    6.3 

"  33-8 

5  56  35-1 

x6 

^i'^ 

9-573  8545 

0.134  5766 

0.134  4152 

21 

173  36  53-7 

4    9    S.8 

—12  16.0 

+5  39  18.3 

-X7 

55.9 

9.580  5045 

0.134  1929 

0.133  9118 

22 

17742    9.8 

4     1  30.6 

12  41.8 

5  20  47-8 

19 

3.0 

9.586  9949 

^'-^zz  5736 

0.133  1799 

33 

181  40    3.6 

3  54  a«.4 

12  52.0 

5    I  16.4 

19 

58.0 

9-593  3010 

0-132  7323 

0.132  2325 

24 

185  31    1.2 

3  47  3«-o 

12  47.9 

4  40  55-5 

ao 

4a. X 

9.599  4029 

0.131  6817 

0.13 I  0814 

25 

189  15  28.2 

3  4X  ao.a 

"  30-5 

4  19  55-3 

ax 

X6.8 

9.605  2844 

0.1304329 

0.129  7374 

26 

192  53  50-0 

3  35  a7-S 

-12     1.3 

+3  58  24.5 

—ax 

43.4 

9.610  9324 

0.128  9960 

0.128  2097 

27 

196  26  31.3 

3  a©  S9.a 

II  21.7 

3  36  30.7 

^li 

9.9 

9.616  3366 

0.127  3795 

0.126  5064 

28 

199  53  56.1 

3  34  54-3 

10  32.9 

3  14  20.8 

aa 

x6.z 

9.621  4893 

0.125  5911 

0.1246345 

29 

203  16  27.3 

3  ao  IX  .9 

9  36.4 

2  52    0.3 

aa 

94.0 

9.626  3843 

0.123  6373 

0.122  6002 

30 

206  34  27.0 

3  15  51  •! 

8333 

2  29  34.3 

aa 

a7.3 

9.631  0172 

0.121  5236 

0.120  4083 

31 

209  48  16.4 

3  XX  5X.O 

-  7  24.9 

+2    7    7.1 

— aa 

a6.s 

9-635  3850 

0.1 19  2546 

0.1 18  0631 

Sept.  I 

212  58  15.6 

3    8  X0.7 

6  12.3 

14442.4 

aa 

99.3 

9-639  4856 

0.1 16  8340 

0.1 15  5678 

2 

216    444.1 

3     4  49.3. 

4  566 

I  22  23.4 

aa 

XS.9 

9.643  3179 

0.114  2647 

0.112  9250 

3 

219    8    0.2 

3     X  45-9 

338.8 

I    0  12.8 

aa 

5.6 

9.646  8815 

o.iii  5489 

0.1 10  1366 

4 

222    8  21.6 

a  58  59.7 

2  19.7 

0  38  13.0 

ax 

53.7 

9.650  1764 

0.1086882 

0.107  2039 

5 

225    6    5.1 

a  56  30.0 

-  I     0.3 

+0  16  26.0 

—ax 

39-9 

9.653  2028 

0.105  6836 

0.104  1273 

6 

228    I  26.8 

a  54  x6.x 

+  0  18.7 

-0    5    6.2 

ax 

94.3 

9.655  9617 

0.102  5350 

o.ioo  9067 

7 

230  54  42.3 

a  Sa  17.4 

I  36.6 

0  26  22.1 

ax 

7-9 

9-658  4538 

0.099  2422 

0.097  5414 

8 

23346    6.4 

a  50  33-3 

2  52.7 

0  47  20.3 

ao 

48.8 

9.660  6799 

0.095  8042 

0.094  0304 

9 

236  35  53-5 

a  49    3-3 

4     6.4 

I    7  59-4 

ao 

a9.a 

9.662  6413 

0.092  2197 

0.090  3719 

10 

2392417-5 

a  47  47.0 

+  5  17.0 

-I  28  18.3 

— ao 

8.5 

9.664  3388 

0.088  4867 

0.086  5638 

IZ 

242  II  31.9 

a  46  44>o 

6  24.1 

I  48  16.0 

X9 

46.7 

9-665  7733 

0.084  6029 

0.082  6036 

12 

244  57  49-9 

a  45  54.1 

7  27.2 

2    7  51-3 

Z9 

as  .7 

9.666  9458 

0.080  5656 

0.078  4884 

13 

247  43  24.3 

a  45  x6.8 

8  25-9 

2  27    3.1 

x8 

59.7 

9.667  8570 

0.076  3715 

0.074  2146 

14 

250  28  27.7 

a  44  5a.o 

9  19.6 

2  45  504 

x8 

34.7 

9.668  5075 

0.072  0171 

0.069  7786 

IS 

253  13  12.5 

a  44  39'7 

+10    8.1 

-3    412.2 

-x8 

8.7 

9.668  8975 

0.067  4985 

0.065  1763 

16 

255  57  5I-I 

a  44  39.6 

10  50.9 

322    7.4 

X7 

4X.6 

9.669  0275 

0.062  81 1 5 

0.060  4034 

17 

258  42  35-7 

a  44  5X-6 

II  27.8 

3  39  34-9 

X7 

X3.a 

9.668  8976 

0.057  9515 

0.055  4551 

18 

261  27  38.4 

9  45  15-9 

"  58.3 

3  56  33-4 

x6 

43.5 

9.668  5075 

0.052  9136 

0.050  3264 

19 

264  13  1 1.6 

a  45  59.5 

12  22.3 

413    1-5 

16 

ia.5 

9.667  8571 

0.047  6928 

0.045  01 2 1 

20 

266  59  27.5 

9  46  41.4 

+12  39.4 

-4  28  57.9 

-X5 

40.0 

9.666  9461 

0.042  2837 

0.039  5068 

21 

269  46  38.5 

9  47  4a  .8 

12  49-5 

44421.0 

15 

5-9 

9665  7736 

0.036  6808 

0.033  8049 

22 

272  34  57-3 

a  48  S7.0 

12  52.2 

4  59    9-1 

X4 

30.0 

9.664  3389 

0.030  8784 

0.027  9006 

23 

275  24  36.7 

9  50  a4.o 

12  47-5 

5  13  20.4 

13 

Sa.9 

9.662  6415 

0.024  8708 

0.021  7883 

24 

278  15  49.7 

9  sa    4.3 

12  35.2 

5  26  52.7 

13 

19. X 

9.660  6803 

0.018  6524 

0.015  4625 

25 

281    849.8 

a  53  58.3 

+12  15.2 

-5  39  43-8 

— xa 

a9.6 

9.658  4542 

0.012  2178 

0.008  9177 

26 

284   3  50.9 

a  56    6.3 

"  47-3 

5  51  5I-I 

IX 

44-5 

9.655  9622 

0.005  5617 

0.002  I49I 

27 

287    I    7.3 

a  58  98.8 

II  11.8 

6    3  XI.9 

xo 

56.6 

9.653  2034 

9-998  6794 

9.995  1522 

28 

290   053.5 

3     x    6. a 

10  28.4 

6  13  43.2 

xo 

5.4 

9.650  1770 

9.991  5671 

9.987  9236 

29 

293    324-9 

3    3  59.a 

9  37-4 

623  21.5 

9 

X0.6 

9.646  8822 

9.984  2217 

9.980  4613 

30 
Oct.   I 

296   857.3 

3     7    8.a 

+  8  39.0 

-632    3.1 

-  8 

1X.9 

9.643  3186 

9.976  6423 

9.972  7647 

299  17  47 -o 

3  xo  34 -o 

+  7  33-4 

-6  39  44.0 

-  7 

9.0 

9.639  4862 

9.968  8289 

9964  8354 

[Eph  zs) 


184 


HELIOOENTBIO  CO-ORDINATES,  1915. 


MERCURY. 


GREENWICH  MEAN  NOON. 


Heliocentric 

Loniritude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 
to  Orbit. 

Heliocentric 
Latitude. 

DaUy 
Motion. 

Radius  Vec- 
tor. 

Losarithm  of  Distance  frooi 
Bartli- 

Date. 

At  Date. 

At  Intenne* 
diate  Date. 

•     i      ft 

m      1       ft 

*       11 

•      1       n 

t 

tt 

Oct.    I 

399  17  47 -o 

3  10  34-0 

+  7  33-4 

-6  39  44.0 

-  7 

9.0 

9.639  4863 

9.968  8289 

9964  8354 

2 

303  30  1 1. 2 

3  14  X7-» 

6  20.9 

6  46  19.6 

6 

X.4 

9635  3857 

9.960  7848 

9.956  6778 

3 

3054627.7 

3  18  x8.6 

5    2.2 

6  51  451 

4 

48.6 

9.631  0180 

9953  5x56 

9.9482997 

4 

309   654.9 

3  3a  38.8 

3  37.7 

6  55  55.1 

3 

30.3 

9.626  3851 

9.944  0318 

9-939  7139 

5 

312  31  51.9 

3  87  x8.s 

2    8.4 

6  58  43-8 

a 

6.0 

9.621  4902 

9-935  3485 

9.930  9384 

6 

316    138.6 

3  3«  X«-4 

+  0  35.0 

-7    0   4.9 

—  0 

35'X 

9.616  3377 

9.936  4869 

9.921  9978 

7 

319  36  35.6 

3  37  39.a 

-  I     I.I 

6  59  51-7 

+   X 

8.8 

9.610  9334 

9.9x7  4756 

9.91a  9254 

8 

333  17    4-3 

3  43  "-S 

3  38.7 

6  57  56.9 

a 

48.a 

9.605  2853 

9-908  3530 

9.903  7650 

9 

327    3  26.0 

3  49  tS.S 

4  16.2 

6  54  12.7 

4  4X.5 

9-599  4038 

9.8991686 

9.894  57« 

lO 

33056   3-3 

3  55  5S-4 

5  51-9 

6483XX 

6 

43-X 

9-593  3019 

9.8899848 

9.885  4170 

ZI 

334  55  i8-4 

4    a  4x7 

-  7  33.6 

H5  40  43-7 

+  8 

53-3 

9.586  9958 

9.880  8799 

9.876  3860 

13 

339    I  34.1 

4    9  53.4 

8  491 

63041.8 

XX 

xa.x 

9.580  5054 

9.871  9489 

9.867  5837 

»3 

343  J5  13.5 

4  X7  •7-x 

10    5-9 

6  18  16.7 

X3 

39-5 

9.573  8553 

9863  3065 

9.859  134B 

14 

34736354 

4  «5  ".o 

XI  11.3 

6   3  20.1 

x6 

xs-x 

9.567  0750 

9855  0875 

9.8SX  184s 

15 

353    6   3.2 

4  33  36.8 

13      2.6 

5  45  43-9 

x8 

58.4 

9.560  1994 

9.847  4470 

9.843  897« 

z6 

356 43  550 

44a    9.5 

-la  37.1 

-5  25  21. 1 

+az  48.a 

9-553  3696 

9.840  5584 

9.837  4544 

17 

130  37.3 

4  SO  57.4 

12  51.9 

5    3    5.9 

84 

4a  .9 

9.546  3337 

9.834  6094 

9.832  0481 

z8 

6  35  53.6 

4  59  56.8 

12  44.8 

4  35  54-5 

a? 

40.a 

9.539.4467 

9.839  7951 

9827  8743 

19 

II  3023.2 

5    9    3.3 

la  13.9 

4    6456 

30 

37-3 

9.532  6708 

9,836  3085 

9.825  X196 

ao 

1644   0.6 

5  x8  XX. X 

II  18.0 

334411 

33 

30.7 

9.5260757 

9.834  3375 

9.823  949S 

31 

32     643.7 

5  at  X3.6 

-  9  56.9 

-2  59  46.9 

+S6 

X5-9 

9-519  7376 

9.824  0013 

9.824  493* 

32 

37  38  33.5 

5  36    3.0 

8  11.5 

2  22  13.6 

38 

47.9 

9.5x3  7382 

9.825  4357 

9.826  83x6 

33 

33  1842.3 

5  44  30.3 

6    4.3 

I  42  17.2 

4X 

X.3 

9.508  1636 

9.828  6820 

9.830  983s 

34 

39    713.3 

5  5a  as  .6 

3  39-3 

I    0  19.2 

43 

50.x 

9.503  1017 

9-833  7384 

9.836905* 

35 

45    319.3 

5  59  38-4 

-  I     1.6 

-0  16  47.1 

44 

8.5 

9.498  6393 

9.8404986 

9.844  49» 

26 

SI    6  12.5 

6    5  58.8 

+  I  41.7 

+0  27  46.0 

+44 

5X.3 

9.494  8591 

9.848  8575 

9.853  5765 

27 

57  U  54.7 

6  XX  14.6 

4  32.9 

I  12  42.2 

44 

54.x 

9.491  8357 

9.858  6202 

9.863  960J 

38 

63  28  17.5 

6  X5  x8.o 

653.7 

X  57  X9.9 

44 

14 .0 

9.489  6319 

9.869  5670 

9.875  4X« 

39 

6945   3-7 

6  x8    0.3 

9    6.0 

3  40  55-6 

4a 

49-8 

9.488  2955 

9.881  4594 

9.8876842 

30 

76  349.1 

6  X9  X5.3 

10  53.4 

3  32  45.3 

40 

48.6 

9.487  8562 

9.894  0549 

9.9005426 

31 

83  33   4.6 

6  X9   e.x 

+12     7.1 

+4   3    7.5 

+37 

55.4 

9.488  3240 

9.907  1196 

9.913  7598 

Nov.   I 

88  41  19.4 

6  X7  14.0 

12  46.4 

4  38  24.6 

34 

33-3 

9.4896881 

9.920  4387 

9.937  1334 

3 

94  57    3-4 

6  13  S9^ 

12  48.8 

511    4.8 

30 

4«.9 

9.491  9x82 

9-933  8228 

9.9404876 

3 

loi    8  50.7 

6    9  9X.6 

la  15.2 

5  39  43.5 

a6 

3X.7 

9.4949663 

9.947  1 104 

9.953  6756 

4 

107  15  31.9 

«    3  •8.7 

XI    8.6 

6    4    3-9 

aa 

7.6 

9.498  7690 

9,960  1693 

9.966  5793 

5 

113  15  36.4 

5  56  30.9 

+  9  33.9 

+62357.1 

+17  38.6 

9.503  3514 

9.972  8951 

9.979  ^07^ 

6 

119  8  4.1 

5  48  37.X 

7  36.9 

6  39  21.8 

X3 

XX. 8 

9.508  3307 

9.985  2092 

9.991 1934 

7 

124  52  26.3 

540    i.x 

s  34.3 

6  50  23.3 

8 

53.x 

9.513  9198 

9.997  0549 

0.002  7895 

8 

130  37  55-8 

5  30  S9'^ 

3    3.7 

6  57  13.3 

4 

47.4 

9.519  9310 

0.008  3942 

0.013  8667 

9 

135  54   6.7 

5  ax  95.6 

+  0  38.4 

7    0   3.6 

+  0 

58.3 

9.526  2784 

0.019  2056 

0.024  4100 

10 

141  1043.4 

5  XX  47.0 

-  X  43.0 

+6  59  15.3 

—  a 

3X.8 

9.533  8803 

0.029  4796 

0.0344x47 

II 

146  17  40.C 

5    a    6.6 

3  56.8 

655    6.7 

S 

4X.7 

9-539  6606 

0.039  3 161 

0.0438849 

13 

151  14  58.5 

4  5a  3X.8 

5  59-4 

6  47  58.5 

8 

3X>2 

9.546  5500 

0.048  4227 

0.05a  8313 

^3 

156    347.5 

4  43    8.6 

7  48.0 

638  II.O 

XI 

0.6 

9-553  4864 

0.057  xxas 

0.061  2686 

14 

160  41  21. 1 

4  34     x-7 

9  20.7 

636   3.8 

X3 

Z0.6 

9.560  4151 

0.065  30x9 

0.069  2149 

15 

165  10  57.6 

4  »S  «4-9 

-10  36.6 

+611  55.8 

-15 

a. 5 

9.567  2884 

0.073  0100 

0.0766898 

16 

169  31  58.5 

4  16  so  .9 

-"  35.3 

+556   4.2 

-x6 

37.9 

9.574  0652 

0.080  2570 

0.083  7x43 
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MERCURY. 


GREENWICH  MEAN  NOON. 


TWf^ 

1    Londtude. 
HCcan  Bquinax 
of  Date. 

DaUy 
MorJnn. 

Rcductkm 
to  Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm  of 
Radius  Vec- 
tor. 

Logarithm  of  Distance  from 
Earth— 

^^HJC« 

At  Date. 

At  Interme- 
diate Date. 

•     t      tt 

•    t      tt 

#       tt 

m       1        n 

t 

It 

Nov.  i6 

169  31  585 

4  x6  50.9 

-"  35-3 

+556     4.2 

-16 

37-9 

95740653 

0.080  2570 

0.083  7143 

17 

173  44  47-5 

4    8  5X>9 

13    X7.O 

5  38  44.9 

X7 

58.a 

9.580  7x06 

0.087  0640 

0.090  3091 

18 

177  49  49-4 

4    X  x6.8 

13  43.3 

5  20  13.3 

X9 

4.9 

9-587  1954 

0.093  4522 

0.096  4958 

19 

181  47  29.8 

3  54    ft-3 

13    S3.X 

5   039.3 

X9 

59.4 

9-593  4954 

0.0994423 

0.102  2943 

30 

185  38  14.7 

3  47  «5-7 

X2  47-5 

4  40  17.0 

ao 

43 '3 

9-599  5906 

0.105  0543 

0.X07  7246 

21 

189  22  29.9 

3  41    8*8 

-13   39.8 

+4  19  15-7 

— «x 

X7.9 

9.605  4650 

O.1103075 

O.I  12  8052 

23 

193    040.7 

3  35  X6.9 

13      0.3 

3  57  44.0 

9X 

44-a 

9.61 1  X056 

O.I15  2200 

0.II7  5540 

^3 

196  33  11.8 

3  ag  49*3 

XI  30.3 

3  35  49-7 

22 

3-3 

9.616  5031 

0.1x98093 

O.I2X  9878 

24 

200    0  27.0 

3  04  45^ 

W  31.3 

3  13  39-4 

22 

X6.4 

9.631  6466 

0.124  0912 

0.126  12X6 

25 

203  22  49.4 

3  ao    3.3 

934.6 

3  51  18.7 

99 

a4.9 

9.636  5333 

O.X280807 

0.129  9703 

26 

206  40  40.9 

3  X5  43*a 

-  8  31-3 

•f3  38  53.6 

—9a 

a7.3 

9.631  1580 

0.13 1  7920 

0.133  5472 

27 

209  54  22.8 

3  "  4S^ 

7  33.7 

2    635.5 

aa 

a6.4 

9635  5175 

0.135  2374 

O.X36  8641 

28 

213    415-2 

3    8    4.9 

6  zo.o 

144   0.9 

aa 

aa.a 

9.639  6097 

O.X38  4288 

0.139  9328 

29 

2x6  10  37.4 

3    4  43^ 

4  54.2 

X  31  43.x 

aa 

«5.o 

9-643  4336 

0.141  3773 

0.143  7636 

30 

2x9  13  47.8 

3     S  40>4 

3  36.4 

0  59  31-8 

aa 

$.2 

9.646  9887 

0.144  0928 

0.145  3659 

Dec.    I 

222  T4    4.0 

>  58  54.7 

-  3   17.3 

+0  37  32.4 

—91 

53-3 

9.650  3751 

0.X46  5839 

O.X47  7480 

2 

225  II  42.8 

»  5«  as. 5 

-  0  57.8 

+0  X5  45-9 

ax 

39-5 

9653  2932 

0.X48  8591 

0.X49  9x81 

3 

228    7    0.3 

a  54  xa.x 

+  0  3X.3 

-0    5  45-9 

ax 

93.9 

9.656  0437 

0.1509257 

0.1 51  8838 

4 

231    0  12. 1 

a  sa  X3.9 

X   39.0 

037    X.3 

ax 

6.7 

9-658  5275 

0.152  7900 

0.153  6483 

5 

^^z  51 330 

a  so  30 .3 

2  550 

0  47  58.9 

ao 

48.a 

9.660  7454 

0.1544580 

O.X55  3303 

6 

236  41  17-3 

a  49    0.7 

+  4    8.6 

-1    837.4 

-ao 

a8.6 

9.663  6984 

0.155  9352 

0.156  6037 

7 

239  29  3^-9 

a  47  44.8 

5  19.1 

1  28  55.7 

90 

7.8 

9.664  3876 

0.157  2261 

O.X57  8030 

8 

242  16  51.4 

a  46  4a.a 

6  36.  z 

X  48  52.7 

X9 

45-9 

9.665  8141 

0.158  3347 

O.X58  8317 

9 

245    3    7.« 

a  45  5a  .7 

7  29.1 

3    837.3 

X9 

a3.o 

9.666  9785 

0.159  2644 

0.159  6631 

xo 

247  48  41.0 

a  45  X5.9 

8  37.6 

2  27  38.3 

18 

59 .0 

9.667  8815 

o.x6o  0x80 

o.x6o  3395 

11 

250  33  43-7 

a  44  5X.5 

+  9  31.3 

-3  46  34.9 

-X8 

33-9 

9.668  5337 

0.160  5979 

0.160  8334 

12 

253  18  28.2 

a  44  39*5 

»o    9-5 

3    445.9 

x8 

7.8 

9.668  9057 

0.161  0061 

o.i6x  1463 

13 

256    3    6.8 

a  44  39.7 

10  53.3 

3  33  40.3 

X7 

40.6 

9.669  037s 

o.x6i  2437 

o.x6i  3988 

14 

258  47  51-8 

a  44  5a.a 

IX  38.8 

340   6.8 

X7 

X9.3 

9.668889^ 

0.161  3x14 

o.x6i  3816 

15 

2^1  32  55-3 

a  45  X6.9 

II  59.3 

3  57    4.3 

X6 

4a  .7 

9.668  49x3 

o.x6i  2094 

o.i6x  0948 

16 

264  18  29.6 

a  45  53^ 

+13    33.0 

-4  13  31.5 

-16 

XX. 6 

9.667  8339 

o.x6o  9376 

0.160  7377 

17 

267    4470 

a  46  43-x 

13   39.9 

4  39  36.9 

X5 

39.0 

9.666  9138 

0.160  4948 

0.160  3089 

18 

269  53    0.0 

a  47  44*9 

13   49.7 

44449-0 

X5 

4.8 

9-665  7332 

0.159  8796 

O.X59  5068 

19 

272  40  31. 1 

a  48  59.4 

Z3    53.3 

4  59  36.0 

14 

98.9 

9.664  3903 

0.1590901 

0.158  6292 

20 

27530     31 

9  50  96.9 

"   47.3 

5  '3  46.x 

X3 

5X.O 

9.663  5846 

0.158  X237 

0.157  5732 

21 

278  31  19.3 

a  5»    7.7 

+12   34.7 

-5  37  17.3 

-13 

X0.8 

9.660  6x51 

0.X56  9773 

0.X56  3353 

22 

381  14  33.0 

a  54    a.x 

13    14.5 

540   7'0 

xa 

98.3 

9.658  3807 

O.X55  6468 

o.x54  9"3 

23 

384     9  38.x 

a  s«  xo.s 

XI  46.4 

5  52  12.9 

XX 

43.x 

9.655  8805 

0.X54  X38l 

0.153  2965 

24 

387    6  48.9 

a  58  33 .5 

XX  X0.6 

6   333.3 

xo 

55.0 

9653  1134 

0.153  4158 

0. 151  4853 

25 

390   640.1 

3     X  XX.4 

xo  37.0 

6  14    X.9 

xo 

3.7 

9.650  0786 

0.150  5043 

0.149  4719 

26 

293    916.9 

3    4    4.8 

+  9  35.8 

-6  33  38.5 

-  9 

8.8 

9.646  7754 

0.X48  3871 

0.147  2490 

27 

396  14  55.3 

3     7  X4.4 

837-1 

6  33  18.3 

X0.0 

9643  2035 

0.X46  0566 

0.1448089 

28 

299  23  51-4 

3  XO  40.8 

7  31-2 

6  39  57-2 

7.0 

9.639  3628 

0.143  5047 

0.X43  1430 

29 

303  36  23.6 

3  X4  a4.6 

6  x8.6 

6  46  30.7 

59-3 

9635  2539 

0.140  7224 

0.X39  34x7 

30 

305  53  46.6 

3  x8  a6.s 

4  59-6 

6  51  54.0 

46.4 

9.630  8779 

0.1376995 

0.1360945 

31 

309  13  31.9 

3  aa  47.3 

+  3  350 

-6  56    X.6 

-  3 

27.9 

9.626  2369 

0.1344252 

0.Z33  6900 

3a 

313  38  37.7 

3  a7  27.6 

+  2     5.5 

-6  58  47.7 

-  a 

3'i 

9-621  3339 

0.130  8872 

0.Z39  0x53 
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VENUS. 


GREENWICH  MEAN  NOON. 


Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 
to  Orbit. 

Heliocentric 
I^atitude. 

Daily 
Motion. 

Lofarithmof 
Radius  Vec- 
tor. 

Loearithm  of  Distance  fron 

Earth— 

Date. 

At  Date. 

Atlnbemir- 
diateDate. 

0      /       i> 

0     f      /> 

1        If 

9      1      It 

/       It 

Jan.    o 

119  14  43-4 

X  37  34.9 

+3    0-7 

+2  19  49.2 

+4   XI. 7 

9.856  4263 

9.600  1254 

9.607  2661 

2 

122  2935.2 

I  37  a6.8 

3    0-7 

2  27  58.9 

3   57.9 

9-856  3991 

9.614  3728 

9.621  4405 

4 

125  44  306 

I  37  a8.4 

2  58-4 

2  35  40.2 

3   43.3 

9.856  3812 

9.628  4648 

9.63  s  4418 

6 

128  59  29.0 

I  37  a9.8 

2  53.8 

2  42  51.5 

3   a7.9 

9.856  3728 

9.64a  3679 

9.649  2400 

8 

132  14  29.8 

X  37  30.9 

2  47  0 

24931.5 

3   XX. 8 

9.856  3738 

9.656  0556 

9.662  8123 

lO 

1352932.5 

X  37  31. 7 

+2  38.0 

+2  55  38.8 

+a  55. a 

9.856  3842 

9.669  5082 

9.676  I417 

12 

138  44  36.3 

I  37  3»-X 

2  27.0 

3    I  12.2 

a  38.0 

9.856  4041 

9.682  7116 

9.689  2167 

14 

141  59  40.7 

X  37  3a.a 

2  14. 1 

3    6  10.6 

a  30.3 

9856  4333 

9-695  6565 

9.70a  0304 

i6 

145  14  45.0 

I  37  3a -O 

I  59.5 

3  10  33.1 

a     a.x 

9.8564717 

9.708  3384 

9.714  5803 

i8 

148  29  48.5 

X  37  3X.4 

I  43-3 

3  14  18.8 

X   43'5 

9.856  5193 

9.720  7565 

9.726  8671 

20 

151  44  50.6 

X  37  30.S 

+1  25.8 

+3  17  27.0 

•fx  34.6 

9856  5758 

9.732  9125 

9738  8930 

22 

154  59  504 

I  37  99.a 

I     7-4 

31957.1 

X     5-4 

9.856  6410 

9.744  8091 

9.750  6610 

24 

158  14  47.4 

X  37  >7.6 

0  47-8 

32148.7 

0  46.x 

9.856  7148 

9.756  4493 

9.762  1745 

26 

161  29  40.8 

I  37  as.6 

0  27.8 

323    1.5 

0  36.6 

9.856  7970 

9.767  8372 

9.773  4379 

28 

164  44  29.9 

I  37  93.3 

■KJ    7.4 

3  23  35.2 

■f-o     7.1 

9.856  8871 

9.778  9772 

9,784455s 

30 

167  59  14.0 

X  37  ao.y 

-0  13.1 

+3  23  29.8 

-0  ia.5 

9.856  9849 

9.789  8735 

9-795  2317 

Feb.    I 

171  13  52.6 

I  37  17.7 

033.4 

3  22  45.3 

0  33.0 

9.857  0902 

9.800  5306 

9.805  7707 

3 

174  28  24.8 

X  37  «4^ 

0  53-2 

3  21  22.0 

0  SX.3 

9.857  2025 

9.810  9526 

9.8160766 

5 

177  42  50.1 

t  37  X0.8 

z  X2.4 

3  19  20.2 

X    XO.4 

9.857  321S 

9.821  1434 

9.826  1533 

7 

18057    7-9 

I  37    6.9 

I  zo.t 

3  16  40.3 

X  39.3 

9.8574469 

9.831  X070 

9.836  0050 

9 

184  II  17.7 

X  37     •-& 

-I  47.7 

+3  13  23.0 

-I  47-9 

9.857  5782 

9.840  848a 

9.845  6371 

11 

187  25  18.9 

X  36  S8~4 

a    3.4 

3    928.9 

3      6.X 

9.857  7149 

9.850  3725 

9.855  0551 

13 

19039  I  I.I 

X  36  5J.7 

a  17.5 

3    458.8 

3    33.8 

9.857  8566 

9.859  6859 

9.864  2655 

15 

193  52  53.8 

1  36  48-9 

2  29.9 

2  59  53.8 

a  4X.X 

9.858  0030 

9.868  7949 

9.873  2749 

17 

197    6  26.7 

X  36  43<9 

8  40.3 

2  54  14.8 

a   57.8 

9.858  1534 

9.877  7064 

9.8820903 

19 

200  19  49.4 

X  36  38.8 

-a  48.7 

+248   3.0 

-3   X3.9 

9.858  3074 

9.886  4273 

9.890  7183 

3Z 

20333    1-7 

I  36  33 -S 

«  55. 0 

2  41  19.7 

3  a9.3 

9.858  4645 

9.8949641 

9.899  1653 

23 

20646   3.3 

X  36  98.x 

a  59.1 

234   6.2 

3  44.0 

9.858  6243 

9.903  3227 

9.907  4369 

*5 

209  58  54.1 

X  36  38.7 

3    0.9 

2  26  23.9 

3  S8.i 

9.858  7862 

9.911  5087 

9.915  5386 

27 

213  II  33-9 

I  36  I7.a 

3    0.5 

2  18  14.4 

4  XX. 3 

9.858  9496 

9.919  5273 

9.923  4754 

ICar.    I 

216  24    2.7 

X  36  "'7 

-2  57.8 

+2    9  39-3 

-4  83.7 

9.859  1 142 

9927  3833 

9.931  2516 

3 

2193620.5 

X  36    6. a 

2  52.8 

2    040.3 

4  35.a 

9.859  2793 

9.935  0806 

9.938  8707 

5 

222  48  27.4 

X  36    0.7 

2  45-7 

I  51  19.1 

4  45.9 

9.859  4444 

9.942  6224 

9.946  3359 

7 

226   023.5 

X  35  55-4 

2  36.6 

I  41  37.5 

4  55-6 

9.859  6091 

9.950  01 16 

9-953  6500 

9 

229  12    9.0 

I  35  50.x 

2  25.5 

I  31  37.3 

5     4-4 

9.859  7727 

9.957  2513 

9.9608160 

II 

232  23  440 

X  35  44<9 

-2  12.6 

■t-x  21  20.5 

— S  xa.a 

9.859  9349 

9.964  3445 

9.967  8373 

13 

23535    8-8 

X  35  39.9 

I  58.0 

I  1049.2 

5   X9.0 

9.860  0950 

9.97X  2949 

9.974  7178 

15 

2384623.7 

X  35  3S.X 

I  42.0 

I    0    5.1 

5  94.9 

9.8602527 

9.978  X066 

9.981  4616 

17 

241  57  29.2 

X  35  30.4 

I  24.8 

0  49  10.3 

5  39.7 

9.860  4074 

9.984  7835 

9.988  0728 

19 

245    825.5 

I  35  as  .9 

I    6.6 

038   6.9 

5  33.5 

9.860  5586 

9.991  3300 

9-994  5555 

21 

248  19  13.1 

X  35  ax.7 

-047.5 

+0  26  56.9 

-5  3t.^ 

9.860  7059 

9.997  7498 

0.000  9134 

23 

251  29  52.5 

X  35  X7.7 

0  27.8 

01542.3 

5  38.x 

9.860  8489 

0.004  0469 

0.007  1507 

25 

254  40  24.1 

X  35  X4.0 

-0    7.8 

+0   425.3 

5  38.8 

9.860  ^870 

o.oio  2252 

0.013  2708 

27 

257  5048.6 

X  35  «0'5 

+0  12.2 

-0   6  52.1 

s  38.5 

9.861  1 199 

0.016  2879 

0.019  2768 

29 

261    I    6.3 

X  35     7.3 

0  32.1 

0  18    7.8 

5  37.1 

9.861  2472 

0.022  2377 

0.025  '7^' 

31 

264  II  17.9 

X  35    4-4 

+0  51.6 

-0  29  19.8 

-5  34.7 

9.861  3685 

0.028  0773 

0.030  9564 

Apr.    2 

267  21  23.8 

X  35     X.7 

■i-i  10.4 

-0  40  26.1 
lEph  15] 

-5  31.4 

9.861  4835 

0.033  8087 

0.036  6343 
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Di^e. 


Apr. 


May 


lone 


2 

4 
6 

8 

10 
12 

14 
i6 
i8 

20 
22 

H 

26 
28 

30 

2 

4 
6 

8 

10 
12 

14 
i6 

i8 

20 

32 

24 
26 

28 
30 
I 

3 
S 
7 
9 
II 

IS 
17 
19 
21 
23 


Heliocentric 

I«oii£itude. 

Mean  Bquinax 

ol  Date. 


n 


Hy 


367  21  23.8 
370  31  34.8 
273  41  21.4 
276  51 14.2 
380  I  3.7 

283  10  50.5 
386  3035.3 
389  30 18.4 
293  40  0.6 
295  49  43.4 

298  59  34.3 
303  9  6.5 
305  18  49.8 
308  28  34.6 
311  3831.3 

314  48  10.3 

31758  1-8 
321  7  56.4 
324  17  54.3 

327  37  55.8 

33038  1.3 
333  48  10.7 
336  58  24.6 
340  843.0 
343  19    6.3 

346  39  34.3 

34940    7-4 

352  50  45-7 

356  129-4 
359  12  18.5 

2  23  131 

53413-3 

8  45  19-2 

II  56  30.9 

IS  748.5 

18  19  12.0 
21  30  41.6 

244217.3 
27  53  59-1 
31    5  47-2 

34  17  41.7 
37  29  42.7 
25  40  41  50.3 
»7  43  54  4.2 
29     47   624.9 

I     SO  18  52.5 
3 1   S3  31  26.9 


Daily 
Motion. 


•      > 

It 

X  35 

X.7 

X  34  594 

X  34  57. 4 

X  34 

55.6 

X  34  54.x 

X  34  59-9 

X  34 

sa.o 

X  34  SX-4 

X  34  5X.O 

X  34  50.9 

X  34  5X.O 

X  34  5X.4 

X  34  52  0 

X  34 

53.9 

X  34  53-9 

X  34  55.x 

X  34 

56.5 

X  34 

58.1 

X  34 

59-8 

X  35 

X.7 

X  35 

3.7 

X  35 

5.8 

X  35 

8.1 

X  35 

10.4 

X  35 

xa.8 

X  35 

15. 3 

X  35 

X7.9 

X  35 

to.s 

X  35 

93  .a 

X  35 

85.9 

X  35 

98.7 

X  35  3Z-5 

z  35  34-4 

X  35  37.3 

I  35  40.3 

X  35  43-3 

X  35 

46.3 

X  35  49.4 

X  35 

59.5 

X  35 

55.6 

i  35 

58.8 

136 

9.x 

X36 

5.4 

X36 

8.7 

X36 

19. X 

X36 

X5.5 

X  36 

z8.9 

1 

Loxarithm  of  Distance  from 

Reduction 
to  Orbit. 

1 

HeUocentric 
Latitude 

Daily 
Motion. 

Logarithm  of 
Radius  Vec- 
tor. 

Earth— 

At  Date. 

At  Interme- 
diate Date. 

t       It 

•     #       ft 

/      »t 

+1   10.4 

-040  36.1 

-5   31 .4 

9.861  4835 

0.033  8087 

0.036  6343 

I  38.4 

0  51  34.6 

5  *7.o 

9.861  5917 

0.039  4331 

0.043  3055 

I  45-3 

I    2  13.3 

5  az.6 

9.861  6939 

0.044  9516 

0.047  6716 

3    0.9 

I  12  50.4 

5   X5.3 

9.861  7868 

0.050  3656 

0.053  0338 

2  15.0 

I  33  14.0 

5     8.x 

9.861  8731 

0.055  6765 

0.058  3938 

+2  27.5 

-I  33  33.0 

-4  59.9 

9.861  9515 

0.060  8863 

0.063  4537 

2  38.2 

I  43  13.8 

4  50.8 

9.863  03l8 

0.065  9967 

0.0685156 

3    46.9 

1 52  44.6 

4  40.9 

9.863  0838 

0.071  0104 

0.073  4815 

2    53.6 

2  I  55.7 

4  30-X 

9.863 1374 

0.075  9393 

0.078  3539 

2    58.3 

3  1044.4 

4  x8.S 

9.863  1833 

0.080  7558 

0.083  1351 

+3    0.6 

-2  19     9.1 

—4     6.1 

9.863  2184 

0.085  4930 

0.087  8269 

3    0.8 

3  37     8.4 

3   53.0 

9.863  3457 

0.090  1400 

0.093  4315 

3    58.9 

3  34  40.8 

3  39. a 

9.863  3640 

0.094  7016 

0.096  9505 

2    54.7 

2  41  44.9 

3   44.8 

9.863  3733 

0.099  1785 

0.1013856 

3    48.4 

2  48  19.5 

3     9.7 

9.863  3736 

0.103  5719 

0.105  7375 

+3   40.1 

-2  54  33.4 

-a   S4.X 

9.863  3649 

0.107  8824 

0.1100065 

3    39.8 

2  59  55-4 

«   37-9 

9.863  2473 

O.I 12  1099 

0.1 14  1928 

2    17.7 

3    454.6 

9   31.3 

9.863  2305 

o.ii6  355r 

0.1182968 

2      3.9 

3    9  20.I 

9     4. a 

9.863  1849 

0.1303179 

O.I23  3186 

I   48.6 

3  13  iio 

X  46.7 

9.863  1406 

0.1342990 

0.136  3593 

+1   32.0 

-3  16  26,6 

—I   a8.9 

9.863  0876 

0.128  Z994 

0.130  II95 

I    14.3 

3  19    6.3 

t   X0.8 

9.863  0262 

0.133  0198 

0.1339005 

0  55-5 

321    9-5 

0  53.4 

9.861  9565 

0.135  7617 

0.137  6034 

0  36.3 

3  22  35.9 

0  33-9 

9.861  8787 

0.1394259 

O.14I  3293 

+0  16.4 

3  23  25.3 

-0   15.3 

9.861  7930 

O.I43  0138 

0.144  7795 

-0    3.6 

-3  23  37-1 

+0     3.4 

9.861  6997 

0.146  5266 

0.14S  2553 

0  33.6 

3  23  II. 6 

0    33.1 

9.861  5992 

0.1499658 

0.151  6583 

0  43-3 

3  22    8.7 

0    40.8 

9.861  4917 

01533328 

0.1549893 

I     2.5 

3  20  28.5 

0   59 .3 

9.861  3774 

0.156  6280 

0.1582489 

I  30.9 

3  18  11.4 

X   X7.7 

9.861  2567 

0.159  8519 

0.161  4371 

-I  38.3 

-3  15  17-6 

+1   35-9 

9.861  1301 

0.163  0044 

0.164  5539 

I  54. 5 

3  "  47-6 

X  53.9 

9.860  9979 

0.1660855 

0.167  5992 

2    9-4 

3    742.0 

9    XZ.j 

9.860  8604 

0.1690950 

0.1705729 

3  33.7 

3    3    1-5 

9  aB.8 

9.860  7181 

0.173  0328 

0.173  4747 

2  34.2 

3  57  46.9 

a  45.7 

9.860  5715 

0.1748988 

0.176  3051 

-2  43-7 

-2  51  59.1 

+3     9.x 

9.860  4209 

0.177  6935 

0.179  0641 

2  51-3 

2  45  39-0 

3   X7.9 

9.860  3668 

0.180  4171 

0.181  7526 

a  56.8 

23847-9 

3  33 -X 

9.860  1098 

0.183  0707 

0.184  3714 

3    0.0 

3  31  37.0 

3  47.7 

9-859  9502 

0.185  6548 

0.186  9210 

3     i-o 

2  23  37.5 

4     X.7 

9.859  7886 

0.188  1703 

0.189  4025 

-3  59.8 

-3  15  30.8 

+4   14.9 

9.859  6254 

0.190  6179 

0.191  8166 

2  56.3 

a    638.4 

4  97.3 

9.859  4612 

0.193  9988 

0.194  1645 

3  50.6 

I  57  32-0 

4  59.0 

9.859  3965 

O.X95  3138 

0.196  4469 

3  43.8 

148   3-1 

4  49.8 

9-859  13 19 

0.197  5637 

0.198  6643 

2  33 -o 

X  38  13-5 

4  597 

9.858  9677 

0.199  7484 

0.300  8163 

-2   31.2 

-I  38    5.0 

+5     8.7 

9.858  8046 

0.30I  8677 

0.303  9038 

-3      7.6 

-I  17  39-4 

+5   X6.7 

9.858  6430 

0.303  9214 

0.304  9236 

[Eph  xsl 


188 


HELIOCENTRIC  CO-OEDINATES,  1915. 


VENUS. 


GREENWICH  MEAN  NOON. 


^rv  —  A.  — 

Heliocentric 

I«oiijritude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 
to  Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm  of 
Radius  Vec- 
tor. 

Losanthm  of  Distance  from 
Earth— 

Date. 

At  Date. 

diate  Date. 

•      t      It 

•     /      // 

/        tt 

•      lit 

1      II 

July    I 

50  18  52.S 

X  36  15. S 

-2    21.2 

-I  28     5.0 

+5     8.7 

9.858  8046 

0.201  8677 

0.202  9028 

3 

53  31  26.9 

1  36  I* -9 

2      7.6 

I  17  39-4 

5   X6.7 

9.858  6430 

0.203  9214 

0.204  9236 

5 

5644    8.2 

X  36  33.4 

I    52.4 

I    658.8 

S   a3.7 

9.858  4834 

0.205  9093 

0.206  8785 

7 

59  56  56.6 

I  36  25.9 

I    35.8 

056  S-i 

5   a9.8 

9.858  3263 

0.207  8312 

0.308  7673 

9 

63    952.1 

X  36  a9.5 

I    18.0 

045    0.4 

5  34.8 

9.858  1724 

0.2096868 

0.3I0  5898 

II 

66  22  54.7 

X  36  33.x 

-0   59.2 

-0  33  46.7 

+5   38.7 

9.858  0220 

0.21 1  4764 

0.212  3466 

13 

6936    4.5 

X  36  36.7 

0  39.6 

0  22  26.1 

s  41.6 

9.857  8756 

0.213  2005 

0.214  0381 

IS 

72  49  21.4 

I  36  40.3 

-0   19s 

-0  II    0.8 

5  43-5 

9.857  7337 

0.214  8596 

0.215  6649 

17 

76    2  45.6 

I  36  43-9 

+0      0.8 

+0    027.1 

5  44.9 

9.857  5968 

0.216  4542 

0.217  2276 

19 

79  16  17.0 

X  36  47.S 

0   21. 1 

0  II  55.2 

s  43.8 

9-857  4653 

0.217  9852 

o.3i8  737X 

31 

82  29  55.5 

X  36  SI. I 

+0   41.2 

+023  21.5 

+S  4a  .3 

9857  3396 

0.219  4534 

O.330  1643 

23 

85  43  41.1 

X  36  54.6 

I       0.8 

0  34  43-8 

s  39.7 

9.857  2201 

0.220  8599 

0.33 1  5403 

25 

88  57  33-7 

X  36  58.0 

I    19.6 

0  45  59-8 

s  36.0 

9-857  1073 

0.222  2054 

0.322  8555 

27 

92  II  33-2 

t  37     X.4 

I  37-4 

057    7.3 

s  3x3 

9.857  0015 

0.323  4905 

0.224  1 105 

29 

95  25  39-4 

X  37    4.7 

I  54.0 

I    8    4.3 

S  *S'S 

9.856  9030 

0.224  7154 

0.225  3052 

31 

98  39  52.1 

I  37    8.0 

+2     9.2 

+1  18  48.4 

+5   x8.6 

9.856  8122 

0.225  8799 

0.336  4394 

Aug.    2 

loi  54  11.2 

1  37  XX. X 

2  22.7 

I  39  17.8 

5   X0.6 

9-856  7293 

0.226  9837 

0.337  5128 

4 

105    836.3 

I  37  X4.0 

2  34.3 

I  39  303 

5     X.6 

9.856  6547 

0.228  0268 

0.338  5356 

6 

108  23    7.1 

I  37  x6.8 

2  44.0 

I  49  23.9 

4  5X.7 

9.856  5886 

0.229  0093 

0.339  4778 

8 

III  37  43.4 

X  37  X9.4 

2  51.6 

I  58  56.6 

4  40.8 

9856  5312 

0.229  9311 

0.330  3692 

xo 

114  52  24.7 

X  37  ax  .8 

+2  57.0 

+3    8    6.6 

4-4  39.0 

9.856  4827 

0.230  7922 

0.33 X  3003 

12 

118    7  10.7 

I  37  94.0 

3    0.2 

3  16  52.1 

4   X6.3 

9856  4432 

0.231  5932 

O-33X  9713 

14 

121  22    0.8 

X  37  96.0 

3     i-o 

2  25  11.4 

4     a. 8 

9.856  4130 

0.232  3345 

0.333  6839 

16 

124  36  54.7 

x  37  a7.7 

2  59-5 

233    2.7 

3  48.5 

9.856  3921 

0.233  0167 

0233  3360 

18 

127  51  Si-7 

X  37  a9.a 

2  55-7 

3  40  34.6 

3  33.4 

9.856  3805 

0.233  6409 

0.233  9316 

so 

131    651.4 

X  37  30.4 

+2  49.6 

+2  47  15.7 

+3   X7.6 

9856  3783 

0.234  2081 

0.234  4706 

22 

134  21  53,1 

I  37  3X.3 

2  41.4 

2  53  34.5 

3     x.z 

9-856  3855 

0.234  7193 

0.234  9542 

24 

137  3<5  56.3 

X  37  3X.8 

2  31-1 

2  59  19.8 

a  44.x 

9.856  402  X 

0.235  1754 

0.23s  3829 

26 

14052    0.3 

I  37  3a  .0 

2  18.8 

3    430.5 

a  a6.6 

9.856  4281 

0.235  5769 

0.235  7572 

38 

144    7    4.4 

I  37  3X.9 

2    4.8 

3    9    5-6 

a    8.6 

9.856  4633 

0.235  9239 

0.236  0771 

30 

14722    7.9 

X  37  31.S 

+1  49.1 

+3  13    4.2 

+x  so.x 

9.856  5077 

0.236  2167 

0.2363427 

Sept.  I 

150  37  10.2 

I  37  30.7 

I  32,1 

3  16  25.6 

X  3X.3 

9.856  5610 

0.236  4551 

0.236  5539 

3 

153  52  10.6 

X  37  a9.6 

I  13-9 

3  19    91 

z  za.a 

9.856  6232 

0.236  6392 

0.336  7109 

5 

157'  7    8-4 

X  37  a8.x 

0  54.7 

3  21  14.3 

0  58.9 

9.856  6939 

0.236  7691 

0.236  8137 

7 

160  22    3.8 

z  37  a6.a 

0  34.8 

3  23  40.5 

0  33^ 

9.856  7731 

0.236  8448 

0.236  8623 

9 

163  36  53-2 

X  37  94.0 

+0  14.5 

+3  23  27.8 

+0  X3.9 

9.856  8603 

0.236  8663 

0.236  8568 

XI 

166  51  38.8 

I  37  ax  .5 

-0    5-9 

3  23  36.1 

-0     5-7 

9856  9554 

0.236  8339 

0.236  7977 

13 

170   6  19. 1 

X  37  X8.7 

0  36.3 

323    5-3 

0  as. a 

9.857  0580 

0.236  7483 

0.236  6856 

IS 

173  20  53-3 

X  37  rS'S 

0  46.4 

3  21  55-5 

0  44.6 

9.857  1677 

0.336  6101 

0.236  5217 

17 

176  35  30,9 

t  37  xa.o 

I    5.8 

3  20    7.1 

z     3.8 

9.857  3843 

0.336  4305 

0.236  3066 

19 

179  49  41.2 

X  37    8. a 

-I  24.4 

+3  17  40.4 

—X   aa.8 

9857  4074 

0.336  1804 

0.23604x9 

21 

183    3  53-6 

X  37    4.x 

I  41.9 

3  14  36.1 

Z  4X.S 

9857  5365 

0.23s  8911 

0.235  7281 

23 

186  17  57.6 

X  36  59.8 

X  58.1 

3  10  54.7 

I  59 .8 

9.857  6712 

0.23s  5529 

0.235  3656 

25 

189  31  52.8 

X  36  55-3 

3  12.8 

3    637.1 

a  X7.7 

9.857  8110 

0.335  1664 

0.234  9552 

27 

192  45  38-7 

X  36  so.s 

2  25.8 

3    144-2 

a  3S.X 

9-857  9556 

0.2347321 

0.234  4970 

29 

195  59  14.9 

X  36  45-6 

-2  36.9 

+2  56  17.0 

—a   Sa.o 

9.858  1045 

0.334  3500 

0.233  9911 

Oct.     1 

199  12  41.0 

X  36  40.S 

-2  46.0 

+2  50  16.5 

-3     8.4 

9.858  2572 

0.333  7302 

0.233  4373 

[Ephxsl 
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VENUS. 


GREENWICH  MEAN  NOON. 


Date. 

Heliocentric 

Longitude, 

If  can  Equixiax 

of  Date. 

Daily 
Motion. 

Reductkn 
to  Orbit. 

Heliocentric 
Latitude. 

DaUy 
Motion. 

I/>saritlixn  of 

Radius  Vec^ 

tor. 

Logarithm  of  Distance  from 
Earth— 

At  Date. 

At  Interme- 
diate Date. 

•       /          n 

•    »      ft 

/ 

// 

•       t          n 

/      II 

Oct.    I 

199  12  4X.O 

X  36  40.5 

-2 

46.0 

+2  50  16.5 

~3     8.4 

9.858  2572 

0.233  7202 

0.233  4373 

3 

aoa  25  56.7 

I  36  35. a 

3 

531 

2  43  44.0 

3   94.0 

9.858  4132 

0.233  1423 

0.232  8353 

5 

20539    x-9 

1  36  39.9 

a 

57.9 

2  36  40.9 

3  39.0 

9-858  5719 

0.233  5164 

0.232  1854 

7 

208  51  56.3 

I  36  J4.S 

3 

0.5 

229   8.5 

3   53* 

9.858  7330 

0.231  8424 

0.231  4874 

9 

212    4  39-8 

X  36  X9.0 

3 

0.9 

2  21     8.3 

4     6.7 

9-858  8958 

0.231  1204 

0.230  7413 

II 

215  17  12.4 

X  36  13. S 

-a 

590 

+2  12  42.0 

-4  Z9.4 

9-859  0599 

0.2303502 

0.229  947' 

^3 

218  39  33.9 

X  36    8.0 

3 

54.8 

2    3  51.2 

4  3Z.3 

9.859  2247 

0.229  5322 

0.229  1055 

IS 

221  41  44.5 

X  36    9.6 

3 

48.4 

I  54  37.5 

4  49.3 

9.859  3898 

0.228  6673 

0.228  3176 

17 

224  53  44.3 

X  3S  57. a 

3 

40.0 

145    2.8 

4  5a  .3 

9.859  5546 

0.227  7565 

0.327  2843 

19 

228    533,3 

z  35  5Z.9 

a 

29.6 

135  90 

5     Z.4 

9.859  7186 

0.226  8007 

0.226  3060 

21 

231  17  11.8 

I  35  46.7 

-3 

17-3 

+1 24  57.8 

-5     9.6 

9.859  8812 

0.225  8002 

0.225  3834 

23 

234  28  40.0 

X  35  41 .6 

3 

3-3 

11431-3 

5  z6.8 

9.8600421 

0.224  7557 

0.2243170 

25 

237  39  58-3 

X  3S  36.7 

I 

47-8 

I    3  51-4 

5  3a.9 

9.860  2006 

0.223  6674 

0.223  1070 

27 

240  51    6.9 

X  35  3a  .0 

X 

31.0 

053    o-i 

5  98.x 

9.8603563 

0.222  5357 

0.221  9536 

39 

244    3    6.3 

X  35  a?. 5 

z 

13.0 

0  4Z  59-5 

5  39.3 

9.8605088 

0.32 1  3605 

0.220  7564 

31 

247  13  56.8 

X  35  93 't 

-0 

54.2 

+03051.6 

-5  35.4 

9.860  6575 

0.220  I413 

0.219  5153 

Nov.  2 

250  33  38.9 

X  35  X9.0 

0 

34.7 

0  19  38.4 

5  37-5 

9.860  8020 

0.218  8781 

0.2 18  3298 

4 

253  34  130 

X  35  15 -a 

-0 

14.8 

+0   8  22.0 

s  38.6 

9.860  9418 

0.217  570a 

0.2168993 

6 

256  44  39-8 

X  35  "7 

+0 

5-2 

-0    2555 

5  38.7 

9.861  0766 

0.216  217I 

0.215  523s 

8 

259  54  59-7 

X  35    S.4 

0 

251 

0  14  12.0 

5  37.7 

9.861  2059 

0.214  8184 

0.314  I 018 

10 

263    5  13-3 

X  35    5-3 

+0 

44^8 

-0  25  25.6 

-5  35.7 

9.861  3293 

0.213  3738 

0.3I2  6344 

12 

266  15  21. 1 

X  35    9.5 

I 

3-9 

03634.1 

5  3a  .6 

9.861  4465 

0.2 1 z  8836 

0.2II  I215 

14 

269  35  23.6 

X  35    0.1 

I 

32.3 

04735.5 

5  98.6 

9.861  5571 

0.2103482 

0.209  5637 

16 

272  35  21.6 

X  34  58.0 

z 

395 

0  58  37.9 

5  a3.« 

9.8616608 

0.208  7680 

0.207  9613 

18 

275  45  15.5 

I  34  56.1 

z 

55.6 

I    9   9-3 

5  Z7.6 

9-861  7573 

0.207  Z436 

0.2063149 

20 

27855    6.0 

<  34  54*5 

+3 

IO-3 

-I  19  37.7 

-5  Z0.7 

9.861  8463 

0.205  4752 

0.304  6246 

22 

282    4  53.6 

t  34  53-9 

3 

233 

I  39  51.4 

5     9.8 

9.861  9275 

0.203  7630 

0.20a  8905 

24 

28s  14  389 

t  34  Sa.a 

3 

34.6 

I  39  48.5 

4  54.0 

9.862  0006 

0.303  0071 

0.201  1 1 26 

26 

288  24  33.4 

z  34  5Z.5 

3 

44.1 

I  49  27.1 

4  44.4 

9.862  0655 

0.200  2070 

0.1992903 

28 

29134   4.7 

1  34  5Z.O 

3 

51-5 

I  58  45.6 

4  33-9 

9.862  1220 

0.198  3624 

0.1974233 

30 

294  43  46.4 

Z  34  S0.8 

+3 

56.8 

-2    743.3 

—4   99.6 

9.862  1699 

0.196  4728 

0.1955107 

Dec.   2 

297  53  «8.o 

X  34  50'9 

3 

0.0 

2  16  15.6 

4  zo.s 

9.862  2091 

0.194  5370 

0.19355X7 

4 

301    3  lO.O 

Z  34  5Z.a 

3 

I.O 

2  24  23.9 

3   57-6 

9.862  2394 

0.192  5546 

0.191  5454 

6 

304  12  52.-6 

Z  34  5Z-7 

3 

59.8 

2  32    5.8 

3  44Z 

9.862  2608 

0.190  5241 

0.1894905 

8 

307  32  36.9 

z  34  5a.5 

3 

56.4 

2  39  30.0 

3   99.9 

9.862  2732 

0.1884445 

0.187  3861 

10 

3103232.8 

Z  34  53-5 

+3 

50.9 

-a  46    51 

-3   15 -o 

9.862  2765 

0.186  3152 

0.185  2318 

12 

313  43  10.8 

Z  34  54.7 

3 

43-3 

2  52  19.8 

9   59.6 

9.862  2708 

0.184  1360 

0.183  0276 

14 

31653  1.3 

Z  34  560 

3 

33.6 

258   3-1 

9    43.6 

9.862  2561 

o.z8z  9067 

0.1807732 

16 

320  154.7 

Z  34  57.5 

3 

22.1 

3    3  139 

9    97.x 

9.862  2325 

0.1796273 

0.1784689 

18 

323 II  51.3 

z  34  59.9 

3 

8.9 

3    7  51-2 

9   ro.9 

9.862  1999 

0.Z77  2980 

0.176  1 145 

20 

326  21  51.4 

X  35     x.o 

+  1 

54.1 

-3  "  54.3 

—I   5a. 8 

9.862  1584 

0.174  9184 

O.Z73  7096 

22 

3293155-3 

Z  35    3.0 

I 

37.9 

3  15  22.3 

z  35Z 

9.862  1083 

0.172  4881 

0.171  2537 

H 

33242    3-3 

z  35    5.Z 

I 

20.6 

3  18  14.6 

X    17. X 

9.862  0497 

0.1700065 

0.1687463 

26 

335  52  15.6 

z  35    7-3 

I 

2.2 

3  20  30.7 

0  58.9 

9.861  9827 

0.167  4731 

0.166  1867 

28 

339   233.4 

z  35    9-6 

0 

43 -o 

3  22  lO.O 

0  40.4 

9.861  9075 

0.1648869 

0.Z63  5735 

30 

342  12  53.9 

I  35  ZI.9 

+0 

23-3 

-3  23  12.3 

-0    21.8 

9.861  8244 

0.162  2464 

0.1609055 

3a 

345  23  20.2 

z  35  14-4 

• 

•fo 

3-4 

-3  23  37-3 
[fiph  15I 

-0      3.9 

9.861  7336 

0.159  5504 

0.158  1810 
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HELIOCENTRIC  CO-OEDINATES,  1915, 

MARS. 
GREENWICH  MEAN  NOON. 


Date. 


Jan.     o 

2 

4 
6 

8 

lO 
13 

14 

i6 

i8 
ao 

22 

24 

26 

28 

Feb.    I 

3 
5 
7 

9 

II 

13 
15 
17 

19 
21 

^3 

25 
27 

Mar.    I 

3 
5 
7 
9 

IX 

13 
15 
17 
19 
ai 

^3 

as 
27 

29 

31 
Apr.    2 


Hdiocentric 

Lozuntude, 

Mean  Hqainaoc 

of  Date. 


n 


27547    9-4 
276  57  18.8 

278  741.3 

279  18  16.7 

280  29    4.8 

281  40    5.6 

282  51  X9.0 

284  244.7 

285  14  22.6 

286  26  12.6 

287  38  14.5 

288  50  28.1 

290  2  53.3 

291  15  29.7 

292  28  17.3 

293  41  15.8 

294  54  25.1 

296  7  44.8 

297  21  14.7 

298  34  54.6 

299  48  44.2 

301  243.3 

302  16  51.6 

30331    8-9 
304  45  34.7 

306  o   9.0 

307  14  51.2 

308  29  41.3 

309  44  38.7 
3105943-3 

312  14  54.6 

313  30  12.5 
3144536.4 

316  I  6.1 

317  16  41.2 

31832  21.5 
31948  6.4 

321  3  55-7 

322  19  49.0 

323  35  45-9 

324  51  46.1 

326  749.1 

327  23  54.6 

328  40  2.2 

329  56  11.5 

331  12  22.2 

332  28  33.9 


Daily 
Motion. 


35  1-44 

35  7.98 

35  M-47 

35  90.90 

35  a7-»6 

35  33-56 

35  39  78 

ZS  45-93 

35  5a-oo 

35  57-99 

36  3-89 
36  9-70 
36  15.41 
36  ax. 03 
36  36.54 

36  31.95 

36  37. a5 

36  43.43 

36  47-48 

36  Sa.41 

36  57-91 


X.87 

6.4Z 

10.80 

X5.05 

19.15 
33.10 
36.89 

30.53 
34.01 

37.3a 
40.46 

43*44 
46.34 
48.87 

51.3a 
53-59 
55.68 

57.58 
59.30 

18  0.83 

18  3.Z7 

8  3.3a 

;8  4.a8 

38  5.04 

38     5-63 
38     6.00 


Reduction 
to  Orbit. 


n 


+53-7 
53-5 
53-2 
52.8 
52.4 

+51.8 
51-2 

50.4 
49.6 

48.7 

+47-7 
46.6 

45-5 
44.2 

42.9 

+41.5 
40.0 

38.4 

36.7 
35-0 

+33-2 
31-4 
295 
27.5 
25-5 

+23-4 
21.3 

19. 1 
16.9 
14.7 

+12.4 

10. 1 

7.8 

5-5 
31 

+  0.7 

-  1-7 
4-1 
6.4 

8.8 

-II. I 
134 

15-7 
18.0 

20.2 

-22.4 
-24-5 


Heliocentric 
I«atitude. 


tt 


21  3.2 

22  35.1 

24  51 

25  ZZ'Z 

26  59-7 

28  24.0 

29  46.3 

31  6.6 

32  24.7 

33  40.5 

34  54.2 

36  5-5 

37  14.5 

38  21.0 

39  251 
4026.7 
41  25.7 
4a  22.0 

43  15-7 

44  6.6 

4454.8 

45  40.2 

46  22.8 

47  2.4 

47  39-2 

48  12.9 

4843.7 

49  "4 
49  3<5.o 

49  57-6 

50  16. 1 

5031-4 
50  43-5 
50  52.5 

50  58.2 

51  0.7 
51    0.1 

50  56.1 
50  49.0 

50  38.5 

50  34.9 

50  7-9 
49  47-8 
49  24.4 
4857.8 

48  28.0 

47  54-9 
lEph  15] 


Daily 
Motion. 


-46.37 
45-49 
44-57 
43-63 
49.67 

-4«.67 
40.64 
39.58 
38.50 

37.39 

-36.35 
35.08 
33.88 
3a  .66 
31.41 

-30.13 
38.83 
a7.5X 
36.16 

a4-79 

-33.40 
31.99 
30.55 
19.09 
17.63 

—16.13 
14.63 
13.10 
11.56 
10. ox 

-  8.44 
6.87 
5.38 
3.68 

3. 08 

-  0.47 
+   1.15 

a.77 
4.40 
6. 03 

+  7.65 

9.97 

10.88 

12.49 

14.10 

+  «5.7X 
+17.31 


I^osarithm  of 
Radius  Vec- 
tor. 


o 
o 
o 
O 
O 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 


58  5328 

57  8631 
57  201 1 

56  5471 

55  9014 

55  2643 
54  6361 

540174 
534082 

528091 

52  2203 
516423 
51  0752 
50  5195 
49  9754 

49  4433 
48  9235 
48  4163 
47  9221 
47  4410 

46  9736 
46  5199 
460803 

45  6551 

45  2445 

448488 

444683 

44  1032 

43  7538 
43  4202 

43  1028 
42  8017 

42  5171 
42  2493 
41  9982 

41  7644 

41  5476 
41  3482 
41  1664 
41  0022 

40  8558 
40  7273 
40  6166 
40  5241 

40  4495 

403931 
40  3549 


I«08aritlun  of  Distaaceiraa 
Earth— 


At  Date. 


0.384  3051 
0.383  8023 
0.383  2854 
0.382  7547 

0.382  a  1 00 

0.381  6516 
0.381  0794 
0.380  4938 

0.379  8944 
0.379  2822 

0.378  6578 

0.378  0320 

0.377  3755 
0.376  7194 

0.376  0541 

0.375  3804 
0.374  6985 
0.374  009s 

0.373  ^^Z't 

0.372  6090 

0.371  8976 
0.371  1780 

0.370  4505 
0.369  7155 
0.368  9739 

0.368  2259 
0.367  4719 
0.366  7126 
0.365  9488 
0.365  1813 

0.364  4099 

0.363  6351 
0.362  8571 
o.3tS2  0758 
0.361  2906 

0.360  5008 

0.359  7060 
0.358  9067 
0.358  1029 

0-357  2947 

0.356  4827 
0.355  6668 

0.354  8477 
0.354  0257 
0.353  2007 

0.352  3736 
0.351  5435 


Atlatem^ 
diatcDaic 


0.384  OS56 

0.383  5455 
0.383  0218 

0.3824841 

0.381 93^5 

0.381 3671 
0.380  788J 
0.380 1958 

0.379  5899 
0.378  9:15 

0.378  3413 
0.37770001 

0.377  0486 

0.3763879 

0.375  7183 

0.375  0404 

0.374  3549 

0.373  ^' 
0.372  9620 

0.372  2543 

0.371  5388 
0.370  8152 
0.370  0839 

0.369  3455 
0.368  6007 

0.367  8496 
0.367  0929 
0.366  33" 
0.365  5655 
0.364  79^' 

0.364  0229 
0.363  24^5 
0.362  4669 
0.361  6837 
0.360  8963 

0.360  1040 

0.359  30^ 
0.358  5054 
0.357  ^3 
0.356  889« 

0.356  075« 
0.35s  2576 
0.354  ^^1^ 
0.3S3  ^^^^ 
0.352  787s 

0.35J  9589 
0.351 1«74 
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MARS. 
GREENWICH  MEAN  NOON. 


T\mA^ 

Longitude, 

Daily 

to  Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Radius  Vec. 
tor. 

Logarithm  of  Distance  from. 
Barth— 

unt. 

llean  Equinox 
of  Date. 

At  Date. 

At  Interme- 
diate Date. 

•     t      ft 

t 

rr 

ff 

0     f       tf 

// 

kpr,  2 

33^  aS  33,9 

3S 

6.00 

-34-5 

-I  47  54.9 

+17.3X 

0.1403549 

0.351  5435 

0.351  1274 

4 

333  44  46.1 

38 

6.19 

26.6 

I  47  18.7 

X8.89 

0.1403348 

0.350  7106 

0.350  2926 

6 

335    058.5 

3» 

6.x8 

28.7 

I  46  39-3 

90.47 

0.140  3331 

0.349  8734 

0.349  4531 

8 

336  17  10.7 

J8 

5.98 

30.7 

I  45  56.8 

99.04 

0.1403495 

0.349  0316 

0.348  6088 

lO 

1 

337  33  32.3 

38 

5-59 

33.6 

I  45  11-3 

93.59 

0.140  3842 

0.348  1845 

0.347  7588 

12 

338  49  32.8 

38 

5.00 

-34.4 

-I  44  23.5 

+«5.«3 

0.140  4370 

0.347  3316 

0.346  9031 

14 

340    S4a.i 

38 

4-99 

36.3 

I  43  30-7 

96.65 

0.140  5080 

0.346  4733 

0.346  0416 

i6 

341  a  I  49-5 

38 

3.S5 

37.9 

I  43  35-9 

98.  X5 

• 

0.140  5971 

0.345  6084 

0.34s  1734 

i8 

34a  37  54.9 

38 

a.08 

39-6 

I  41  38.1 

99.64 

O.Z40  7042 

0.344  7369 

0.344  3991 

20 

343  53  57-7 

38 

0.73 

41.2 

I  40  37-3 

31. xz 

0.140  8293 

0.343  8598 

0.343  4189 

22 

345    9  57-7 

37 

59.Z8 

-42.7 

-I  39  33-7 

+33.55 

0.1409722 

0.342  9766 

0.343  5338 

24 

346  25  54.3 

37 

57.45 

44.1 

I  38  37.1 

33.97 

0.141  1329 

0.342  0875 

0.341  6408 

26 

347  41  47-3 

37 

55*53 

45-4 

I  37  17.8 

35.38 

O.141  3113 

0.341  1925 

0.340  7428 

28 

348  57  36.3 

37 

53.43 

46.6 

136    5-6 

36.75 

O.141  5072 

0.340  2915 

0.339  8386 

30 

350  13  20.9 

37 

51. X5 

47.8 

I  34  50.8 

38. xz 

O.141  7205 

0.339  3840 

0.338  9378 

Hay  2 

351  29    0.8 

37 

48.69 

-48.8 

-I  33  33-3 

+39.44 

O.141  9511 

0.338  4699 

0.338  0096 

4 

352  44  35-6 

37 

46.06 

49.8 

I  33  131 

40.74 

0.142  1988 

0-337  5473 

0.337  0829 

6 

354    0    4.9 

37 

43.35 

50.6 

I  30  50-3 

49.01 

0.142  4634 

0.336  6162 

0.336  1471 

8 

355  IS  28-5 

37 

40.96 

513 

I  29  25.0 

43.36 

0.142  7448 

0.3356754 

0.335  2009 

10 

356  30  45-9 

37 

37.13 

519 

I  37  57.3 

44.47 

0.143  0426 

0.334  7337 

0.334  2435 

12 

357  45  56-9 

37 

33 .8x 

-53.5 

-I  26  27.2 

+45.65 

0-143  3570 

0.333  7604 

0.333  2743 

14 

359    I    II 

37 

30.34 

53.9 

I  34  54.7 

46.80 

0.143  6874 

0.333  7853 

0.333  3932 

16 

0  15  58.1 

37 

36. 7X 

53-3 

I  23  20.0 

47.93 

0.144  0338 

0.331  7980 

0.331  3997 

18 

I  30  47-8 

37 

9a.9X 

53.5 

I  21  43.0 

49.09 

0.144  3959 

0.330  7982 

0.330  2935 

20 

2  45  29.7 

37 

Z8.96 

53-7 

120    3.9 

50.08 

0.144  7735 

0.339  7856 

0.339  3745 

22 

4    0   3.5 

37 

X4.86 

-53-7 

-I  18  22.7 

+SX.XX 

0.145  1662 

0.328  7602 

0.328  2427 

24 

5  14  39.0 

37 

xo.6x 

53.7 

I  16  39-5 

5a.  xo 

0.145  5739 

0.327  7219 

0.337  1977 

26 

6  28  45.9 

37 

6.9a 

535 

I  14  54.3 

53.06 

0.145  9963 

0.326  6703 

0.326  1394 

28 

7  42  53-8 

37 

X.70 

53-3 

113    7.3 

53.98 

0.146  4333 

0.325  6050 

0.325  067a 

30 

8  56  52.6 

36 

57.04 

53.9 

z  IX  18.4 

54.87 

0.1468842 

0.324  5357 

0.323  9800 

June  1 

10  10  41.9 

36 

53.95 

-53.5 

-I    927.8 

+55.73 

0.147  3491 

0.323  4301 

0.322  8762 

3 

II  24  21.5 

36 

47.33 

51.9 

I    7  355 

56.54 

0.147  8276 

0.322  3180 

0.331  75SI 

5 

13  37  51-3 

36 

4a  ••9 

51-3 

I    541.6 

57.33 

0.148  3193 

0,321  1876 

0.320  6154 

7 

13  51 10.6 

36 

37.XS 

50.6 

I    346.2 

58.07 

0.148  8241 

0.320  0383 

0.3194560 

9 

15   419-6 

36  3X.8S 

49.8 

I    149-3 

58.78 

0.1493415 

0.318  8685 

0.318  2758 

ZI 

16  17  17.9 

36  •6.46 

-48.9 

^  59  51-0 

+59.46 

0.149  8713 

0.317  6778 

0.317  0744 

13 

1730   5-4 

36 

ao.97 

47-9 

0  57  S1.4 

60. zo 

0.150  4131 

0.316  4655 

0.315  8511 

M 

18  42  41.7 

36 

X5.37 

46.8 

0  55  50-6 

60. 7K 

0.1509666 

0.315  2311 

0.314605s 

^7 

1955   6.8 

36 

9.68 

45-6 

0  53  48.6 

61.99 

0.151  5316 

0.313  9741 

0.313  3369 

19 

21    720.3 

36 

3.89 

44-4 

0  51  45-4 

6X.83 

0.152  1076 

0.312  6940 

0.312  045a 

21 

22  19  22.3 

35 

58  .ox 

-431 

-0  49  41.3 

+6a.s3 

0.152  6944 

0.3 1 1  3907 

0.310  7304 

23 

33  31  ".3 

35 

59.05 

41.7 

0  47  36.1 

6a  .80 

0.153  3915 

0.310  0641 

0.309  3919 

25 

34  43  50.4 

35 

46  .ox 

40.2 

0  45  30.1 

63.33 

0.153  8989 

0.308  7133 

0.308  0286 

27 

35  54  16.3 

35 

39.89 

38.7 

04333.3 

63.69 

0.154  5159 

0.307  3375 

0.306  6400 

29 

37  S  39.9 

35 

33.69 

37.1 

0  41  15.6 

63.98 

0.155  1424 

0.305  9358 

0.305  2247 

July  I 

38  16  31.0 

35 

37.4a 

-35-5 

-039    7-4 

+64 .3Z 

0.15s  7777 

0.304  5065 

0.303  7811 

3 

39  37  19.5 

35 

ax. 08 

-33.8 

-0  36  58.4 

+64.60 

0.156  4221 

0.303  0484 

0.302  3079 

[Eph  xsl 
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^^^  —Am 

Hdiocentric 

Longitude, 

Mean  Bquinox 

of  Date. 

DaUy 
Motion. 

HeductiaB 
to  Orbit. 

Heliooentric 
Latitude. 

Daily 
Motion. 

Losvithmof 
Radius  Vec- 
tor. 

Earth—                 ! 

1 

Date. 

At  Date. 

At  Intenne- 
dtate  Date. 

•     f      ff 

f      ft 

ft 

9     t      ff 

// 

July    I 

38  x6  3X.0 

35  97*43 

-35-5 

-039    7-4 

+64.31 

0.155  7777 

0.304  5065 

0.30378" 

3 

39  37  X9.5 

J5  ax  .08 

33.8 

0  36  58.4 

64.60 

0.156  4331 

0.303  04:84 

-P.302  3079 

5 

30  37  55-3 

35  X4-68 

32.0 

03448.9 

64.86 

0.157  0745 

0.30X  5593 

0.300  8028 

7 

3X  48  x8.3 

35     «.«3 

30.3 

0  32  39-0 

65  .oS 

0.157  7352 

0.300  0383 

0.299  365S 

9 

33  58  38.3 

35     1*93 

38.4 

0  30  38.7 

65.98 

0.1584035 

0.398  4854 

0.297    6961       : 

XX 

34    SaS-i 

34  55 'ZS 

-36.5 

-0  38  17.9 

+65.44 

0.1590792 

0.396  8985 

0.3960924      1 

13 

3S^^   8.9 

34  48.58 

34.6 

0  36    6.9 

65.57 

0.159  7619 

0.295  3776 

0.2944541 

IS 

36  37  39.4 

34  4«.94 

33.6 

0  23  55-7 

65.67 

0.160  4512 

0.293  ^2X8 

0.393    7805 

17 

37  36  56.6 

34  35 '»6 

30.6 

0  3I  44.3 

65.74 

0.161  1469 

0.291  9301 

0.391    0709      i 

19 

3846    0.4 

34  98.55 

18.6 

0  19  33.7 

65.78 

0.161  8485 

0.290  2036 

0.2893253 

31 

39  54  50.8 

34   91. 8z 

-16.6 

-0  17  31.3 

+65.79 

0.163  5558 

0.288  4388 

0.287    5431 

23 

41    3  27-7 

34  15^ 

X4.6 

0  15     9.6 

65.76 

0.163  2685 

0.286  6380 

0.2857236 

as 

43  XI  51.0 

34     8.as* 

I2.S 

0  13  58.1 

65.71 

0.163  9861 

0.284  7995 

0.2838657 

27 

43  20    0.7 

34     X.44 

10.4 

0  10  46.8 

65.63 

0.164  7084 

0.282  9218 

0.281    9675 

29 

44  27  56.7 

33  54.69 

^'3 

0     835.6 

65.53 

0.1654351 

0.281  0030 

0.280  0284 

31 

4S  35  39-1 

33  47.78 

-6.3 

-0   6  34.7 

+65.40 

0.166  1657 

0.279  0432 

0.278  O46S 

Aug.   3 

4643    7.8 

33  40.93 

4.1 

0   4  X4.1 

65.94 

0.166  9001 

0.277  0391 

0.276  0200 

4 

47  50  33.8 

33  34.07 

-  3.0 

-0     3     3.8 

65.05 

0.167  6377 

0.274  9894 

0.273  9470 

6 

48  57  24.0 

33  a7.»o 

+  0.1 

+0   0   6.1 

64.84 

0.168  3786 

0.272  8931 

0.271  8271 

8 

50    4  H.6 

33   90.34 

3.3 

0    3  15.6 

64.60 

0.169  1219 

0.270  7492 

0.269  6591 

10 

51  10  45.4 

33    13.48 

+■4.3 

+0    434.5 

+64.34 

0.169  8677 

0.268  5565 

0.267  4414 

X2 

52  17    5'S 

33     6,63 

6-3 

0    633.9 

64.06 

0.170  6158 

0.266  3140 

0.365  1738 

14 

53  23  11.9 

39   59.80 

8.4 

0    840.8 

63.76 

0.171  3655 

0.264  0212 

0.262  8558 

x6 

5439    4.7 

39   59.96 

10.4 

0  10  47.9 

63-43 

0.172  1169 

0.261  6776 

0.3604366 

18 

55  34  43.8 

39  46. X4 

13.4 

0  12  54.5 

63.09 

0.172  8694 

0.259  3838 

0.2580659 

30 

5640    9-3 

39  39-34 

+14.4 

+0  15    0.3 

+69. 7a 

0.173  6339 

0.356  8358 

0.255  5926 

32 

57  45  21.1 

39  39.56 

16.4 

017    5-3 

6a  .33 

0.174  3771 

0.254  3357 

0.253  0655 

24 

58  50  19-5 

39   95.80 

18.3 

019    9-5 

61.99 

0.175  1316 

0.251  7816 

0.2504839 

36 

59  55    4.4 

39   19.07 

30.3 

0  31  13.0 

61.49 

0.175  8862 

0.249  1720 

0.247  &45S 

38 

60  59  35* 

39   X9.36 

33.0 

023X5.5 

61.04 

0.176  6406 

0.246  5043 

0.245  1483 

30 

62    353.8 

39     5  67 

+33.8 

+035  17. 1 

+60.57 

0.177  3945 

0.243  7771 

0.242  3906 

Sept.  I 

63    758-5 

3X   59  oa 

35.6 

0  37  17.7 

60.09 

0.178  1477 

0.240  9886 

0.239  57" 

3 

64  II  49.9 

31    59.39 

37.4 

0  29  17.4 

59-59 

0.1788999 

0.238  1377 

0.236  6880 

S 

65  15  38.1 

31   45.81 

39.1 

0  31  16.I 

59.07 

0.179  6509 

0.235  2221 

0.233  7399 

7 

66  18  53.3 

3X  39.96 

30.7 

0  33  13.7 

58.54 

0.1804004 

0.232  2412 

0.330  7257 

9 

67  33    5.3 

31   39.76 

+32.3 

+0  35  10.3 

+57-99 

0.181  1481 

0.229  1933 

0.227  6441 

II 

6835    4-3 

31   96.99 

33.8 

037    5-6 

57.43 

0.181  8938 

0.226  0779 

0.324  4943 

13 

69  27  50.4 

31    19-86 

35.3 

0  38  59-9 

56.85 

0.182  6373 

0.223  8946 

0.221  2772 

IS 

70  30  23.8 

31    X3.49 

36.8 

0  40  53.0 

56.96 

0.183  3783 

0.219  6426 

0.2179906 

17 

71  3»  44.5 

31      7x6 

38.3 

04344.9 

55.66 

0.184  1167 

0.216  32II 

0.214  6340 

19 

72  34  52.5 

31     0.87 

+39-5 

+04435.5 

+55.05 

0.184  8521 

0.212  9292 

0.211  2065 

31 

73  36  48.0 

30  54-64 

40.8 

04635.1 

54.49 

0.185  5844 

0.209  4657 

0.207  7065 

23 

7438311 

30  48.4s 

42.0 

04813.3 

53.78 

0.186  3133 

0.205  9287 

0.204  1320 

35 

75  40    1.8 

30  49.31 

43-2 

0  50     0.3 

S3-X3 

0.1870387 

0.202  3161 

0.2004810 

27 

76  41  20.4 

30  36.93 

44.3 

0  51  45.8 

59.47 

0.187  7603 

0.198  6261 

0.196  7515 

29 

77  43  36.8 

30  30.90 

+45-3 

+0  53  30.1 

+51.80 

0.188  4779 

0.194  8568 

0.193  9418 

Oct.    I 

7843  21.2 

30   94.39 

+46.3 

+05513.0 

+51. 11 

0.189  1913 

O.I9I  0062 

0.1890499 

[Bph  X5) 
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n>f* 

Hdaocentric 

Longitude, 

Mean  Equinoz 

of  DAte. 

Daily 
Motion. 

Reduction 
to  Orbit. 

Heliooentric 
Latitude. 

Daily 
Moticm. 

I/>garitlun  of 

Radius  Vecy 

tor. 

Logarithm  of  Distance  from 
Earth— 

UmMMtm 

At  Date. 

At  Interme. 
diate  Date. 

•       t         n 

f        tr 

n 

•     t      tf 

// 

Oct    z 

78  43  21-2 

30  M.ts 

+46.3 

+0  55  13.0 

+51.11 

0.189  1913 

O.191  0062 

0.1890499 

3 

79  44    3-7 

^o  Z8.30 

47.3 

0  56  54.5 

50.49 

0.189  9004 

0.187  0726 

0.1850742 

5 

80  44  34.4 

JO  ia.44 

48.2 

0  58  34.6 

49.73 

0.190  6049 

0.183  0546 

O.181  013s 

7 

81  44  535 

30  6.64 

49.0 

I    013.4 

49.01 

O.191  3047 

0.1789508 

0.1768665 

9 

82  45     I.O 

30   0.91 

49-7 

I    150.7 

48.30 

0.191  9995 

0.174  7604 

0.172  6325 

II 

83  44  57.2 

99  SS»3 

+50.4 

+1   3  26.6 

+47.38 

0.192  6892 

0.170  4828 

0.168  3111 

13 

84  4442.0 

99  49  61 

51.0 

I    5    10 

46.8s 

0-193  3736 

0.166  1174 

0.163  9016 

15 

85  44  iS-7 

99  44.06 

51.6 

I    634.0 

46.11 

0.1940526 

O.161  6637 

0.1594037 

17 

86  43  38-3 

99  38.S7 

53.1 

I    8    5.5 

45 .37 

0.194  7260 

0.157  1214 

0.154  8164 

19 

87  43  50.0 

99  33.14 

53.5 

I    9  35-5 

44.69 

0-1953936 

0.152  4885 

0.150  1378 

21 

^  41  50.9 

99  «7.78 

+53-9 

+1  II   3.9 

+43.86 

0.1960553 

0.147  7638 

0.1453664 

23 

89  40  41. 1 

99  39.48 

53-a 

I  12  30.9 

43. to 

0.196  7108 

0.142  9454 

0.1405004 

25 

90  39  20.9 

99  17.^ 

53-4 

I  13  56.3 

43.33 

0.197  3601 

0.1380313 

0x355378 

27 

91  37  50-2 

99  M.09 

53.6 

1 15  2o.a 

41.56 

0.1980030 

0.1330199 

0.1304772 

29 

92  36    9.2 

•9     7.00 

53-7 

I  16  42.6 

40.78 

0.198  6394 

0.127  9097 

0.125  3170 

31 

93  34  18.2 

99     1.97 

+53.8 

+118  3.3 

+40.00 

0.199  3692 

0.122  6990 

0.1200555 

Nov.  2 

9432  17. 1 

98  S7.0S 

53.8 

I  19  22.6 

39.31 

0.199  8921 

O.117  3864 

O.I  14  6916 

4 

9530    6.2 

98  59. t9 

53.7 

I  20  40.2 

38.43 

0.200  5081 

o.iii  9712 

0.109  2251 

6 

96  27  45-6 

98  47.99 

53-6 

I  21  56.3 

37.63 

0.201  1170 

0.1064536 

0.1036563 

8 

97  25  X5.5 

s8  49.54 

53.4 

I  23  10.7 

36.84 

0.201  7188 

0.1008333 

0.097  9849 

10 

98  aa  35-8 

98  37.86 

+53.1 

+1  24  23.6 

+36.04 

0.202  3132 

0.095  nil 

0.092  2120 

12 

99  19  470 

98  33.96 

52.8 

I  35  34.9 

35.34 

0.202  9003 

0.089  2878 

0.086  3384 

14 

100  16  48.9 

98  98.79 

52.4 

I  26  44.6 

34.44 

0.203  4797 

0.083  3639 

0.080  3646 

16 

101  13  41.9 

98  94.96 

52.0 

I  27  52.6 

33.63 

0.204  0516 

0.077  3402 

0.074  2906 

i& 

102  10  26.0 

98  19.87 

51.5 

1 28  59.1 

31.89 

0.204  6156 

0.071  2158 

0.068  II58 

20 

103    7    1.4 

98  IS. 55 

+51.0 

+130  3.9 

+39 .01 

0.205  1 7 18 

0.0649904 

0.061  8401 

22 

104   3  28.2 

98  ZX.30 

50.4 

131  7.x 

31.90 

0.205  7200 

0.058  6650 

0.055  4648 

24 

104  59  46.7 

98     7.13 

49.8 

132  8.7 

30.38 

0.206  2602 

0.052  2398 

0.048  9899 

26 

loS  55  56.8 

98    3.03 

49.1 

133  8.7 

39.57 

0.206  7921 

0.045  7154 

0.042  4164 

28 

106  51  58.9 

97  59 .00 

48.4 

134  7.0 

38.75 

0.207  3159 

0.039  0930 

0.035  7455 

30 

107  47  53-9 

97  55.0s 

+47.6 

+135  3.7 

+37.94 

0.207  8312 

0.032  3743 

0.028  9802 

Dec.  2 

108  43  39.1 

97  5«.«7 

46.7 

I  35  58.7 

97.19 

0.2083382 

0.025  5637 

0.022  1245 

4 

109  39  17.6 

«7  47.36 

45.8 

I  36  52.1 

96.30 

0.208  8366 

0.018  6637 

0.015  I8I9 

6 

no  34  48.6 

97  43.^ 

44.9 

I  37  43.9 

95.48 

0.209  3365 

o.oii  6800 

0.008 1583 

8 

III  30  12.2 

97  39.97 

43-9 

I  38  34.1 

94.66 

0.209  8076 

0.004  6185 

0.001  0613 

to 

112  2$  28.5 

97  36.39 

+42.9 

+1  39  22.6 

+93.84 

0.210  2800 

9.997  4873 

9-993  8973 

12 

"3  ao  37.8 

97  39.88 

41.9 

140   9.4 

93.09 

0.210  7436 

9.990  2925 

9.986  674X 

14 

114  15  40.1 

37  S9.45 

40.8 

I  40  54.7 

99. 90 

0.2 1 1  1982 

9.983  0428 

9-979  3995 

16 

115  1035.6 

97  96.09 

39-7 

I  41  38.2 

91.38 

0.2 1 1  6438 

9-975  7452 

9.972  0815 

18 

"6    524.5 

97  99 .8z 

38.S 

I  42  20.2 

90.56 

0.212  0804 

9.968  4092 

9.964  7297 

20 

117   0   6.9 

97  Z9.59 

+37.3 

+143    0.5 

+19.74 

0.212  5078 

9.961  0445 

9-957  3547 

22 

117  54  42.9 

97  16.46 

36.0 

I  43  39-a 

18.99 

0.212  9260 

9.953  6619 

9.949  9680 

H 

118  49  12.8 

97  13.41 

34.7 

I  44  16.2 

18.10 

0.213  3350 

9.946  2746 

9.942  5831 

26 

"94336.6 

97  10.41 

33-4 

14451-6 

17.39 

0.213  7348 

9.938  8958 

9.9352150 

28 

"o  37  54.5 

37     7.49 

32.0 

I  45  25-3 

16.47 

0.214  1251 

9.931  5426 

9.927  8809 

30   121 32    6.6 
3a    122  26  13.2 

97     4.66 

+30.6 

+1  45  57-5 

+15.65 

0.214  5060 

9.924  2326 

9.920  6005 

97     I. 91 

•f29.2 

+1  46  28.0 

+14.83 

0.214  8774 

9.916  9874 

9  913  3960 

33281^—1915 

13 

[Bph  15] 
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JUPITER. 

GREENWICH  MEAN  NOON. 


^p^ 

te. 

Heliocentric 

Longitude, 

5i(ean  Kquinoac 

of  Date. 

1 

Daily 
Motion. 

Reduction 
to  Orbit. 

Helinrentric 
Latitude. 

DaUy 
Motion. 

Logarithm  of 
Radius  Vec- 
tor. 

Locarithm  of  Distance  iron  ' 
Barth- 

Da 

AtDate. 

Atlntmnc^ 
diatrDate. 

0      >      #/ 

/      // 

It 

•       r        tf 

rr 

Jan. 

o 

330    0    6.5 

5  ai.Sz 

+26.4 

-I  032.8 

-4.68 

0.700  2102 

0.754  6854 

0.756  289S ' 

4 

33021  34.0 

5   »-94 

26.3 

I  051.4 

4.65 

0.700  1248 

0.757  8388 

0.759  3319 

8 

33043     2.1 

5    aa.07 

26.3 

I  I  9.9 

4  •61 

0.700  0400 

0.760  7687 

0.762  i486 

12 

331     430.6 

5    ia.19 

26.2 

I  1 28.3 

4-58 

0.699  9558 

0.763  4710 

0764  7352 

i6 

331  25  59-<^ 

S    93. 3a 

26.1 

I  146.5 

4.54 

0.699  8721 

0.765  9408 

0.767  0873 

20 

331  47  29-2 

5    aa.44 

+26.0 

-I      2      4.6 

-4  SI 

0.699  7890 

0.768  1743 

0.769  201S 

24 

332  8592 

S   33.56 

26.0 

I      2  22.6 

4.47 

0.699  7064 

0.770  1697 

0.771  0779 

28 

332  30  29.7 

5  aa.69 

25-9 

I      240.4 

4-4« 

0.699  6244 

0.771  9264 

0-772  71SJ 

Feb. 

I 

332  52  0.7 

5  aa.Sx 

25.8 

I      2  58.Z 

4.40 

0.699  5429 

0.773  4445 

0.774  1140 

5 

333  13  32.1 

S  M-M 

25-7 

I    3  15-7 

4.37 

0.699  4621 

0.774  7237 

0.775  2733 

9 

333  35    4.1 

S   33.05 

+25.6 

-I    3331 

-4-33 

0.699  3819 

0-775  7627 

0.776  191J 

13 

333  56  36.5 

5  «?-X7 

25-5 

I    3  50-3 

4.30 

0.699  3022 

0-776  5595 

0.776  8665 

17 

33418    9.4 

•  aj.ac 

25.4 

I    4    7.4 

4.36 

0.699  2232 

0.777  1125 

0.777  297* 

21 

3343942.8 

5    33.41 

25.2 

I    424.4 

4.33 

0.699  1447 

0.777  4225 

0.777  4869 

25 

335    I  16.7 

s  33.53 

25.1 

I    441.2 

4.X9 

0.699  <>669 

0.777  4911 

0.777  4353 

Mar. 

I 

335  22  51.0 

5   33.64 

+25.0 

-I    4  57-9 

-4.15 

0.698  9897 

0-777  3199 

0.777  1451 

5 

335  44  25.8 

5   33.7s 

24-9 

I    5  14.4 

4.1a 

0.698  9131 

0.776  9108 

0.776  6i69 

9 

336    6    i.o 

5   33.87 

24.7 

I    530.8 

4.08 

0.698  8371 

0.776  2633 

0.775  8503 

13 

336  27  36.7 

5   3398 

24.6 

I    5471 

4.04 

0.698  7618 

0-775  3778 

0.774  8457 

17 

336  49  12.9 

5   34.09 

24.5 

I    6    3.2 

4.00 

0.698  6871 

0.774  2542 

0.773  6037 

21 

337  10  49-5 

5   34.31 

+24-3 

-I    6  19.1 

-3.96 

0.698  6130 

0.772  8945 

0.772  127Z 

as 

337  32  26.5 

5   34.33 

24.2 

I    634.9 

5.9a 

0.698  5396 

0.771  3018 

0.770  4190, 

29 

337  54    4.0 

s  34.43 

24.0 

I    650.5 

J. 89 

0.6984668 

0.769  4791 

0.768  4826 

Apr. 

2 

338  15  42.0 

5   34.54 

23-9 

I    7    6.0 

3.85 

0.698  3946 

0.767  4296 

0.766  3201 

6 

338  37  20.3 

S   34.64 

23-7 

I    721.3 

3.8X 

0.698  3230 

0.765  1547 

0763  9330 

10 

338  58  59.1 

S   34.75 

+23.6 

-I    736.5 

-3-77 

0.698  2521 

0.762  6556 

0.761  $226 

14 

339  20  38.3 

5   34.86 

234 

I    7  51-5 

3-73 

0.698  1819 

0-759  9344 

0.758  491S 

18 

339  42  18.0 

5   34.96 

23.2 

I    8    6.3 

3.69 

0.698  1 123 

0.756  9945 

0.755  444* 

22 

340    3  58.0 

5    35.07 

23.0 

I    821.0 

3.65 

0.698  0433 

0.753  8409 

0.752  1857 

26 

340  25  38.5 

5   35.17 

22.9 

I    835.5 

8.6x 

0.697  9750 

0.750  4791 

0.748  72  iS 

30 

340  47  194 

5   3S.a7 

+22.7 

-I    849.9 

-3.S7 

0.697  9074 

0.746  9 141 

0.745  0566 

May 

4 

341    9    0.7 

S   35.37 

22.5 

I    9    4.1 

3.53 

0.697  8404 

0.743  1498 

0.741  I94< 

8 

341  30  42.4 

5   35.47 

22.3 

I    9  18.2 

3*49 

0.697  7741 

0.739  1901 

0.737  1384 

12 

341  52  24.5 

5   35.57 

22.1 

I    932.1 

3.4s 

0.697  7085 

0.735  0398 

0.732  8954  j 

16 

342  14    7.0 

5   35.67 

21.9 

I    945.8 

3.41 

0.697  6436 

0.730  7064 

0.728  473^ 

20 

342  35  49-9 

5   35.77 

+21.7 

-I    9  59-4 

-3.37 

0697  5793 

0.726  1982 

0.723  8817 

24 

342  57  33'^ 

5   35.86 

21.5 

I  xo  12.8 

3.33 

0697  5157 

0.72Z  5252 

0.719  1299 

28 

343  19  16.8 

5    35.96 

21.3 

I  10  26. z 

3.39 

0.697  4527 

0.716  6970 

0.714  2277 

June 

I 

34341    0.8 

5   36.05 

21. 1 

1 10  39.2 

3.35 

0697  3905 

0.71Z  7230 

0.709  1840 

5 

344    2  45.2 

5   36.25 

20.9 

1 10  52.1 

3. 31 

0.697  3290 

0.706  612  z 

0.7040089 

9 

344  24  30.0 

5   36.34 

+20.7 

-I  II    4.8 

-3.17 

0.697  2681 

0.701  3760 

0.698  7153 

13 

3444615.1 

s  36.33 

20.5 

I  II  17.4 

3.13 

0.697  2080 

0.696  0289 

0693  3190 

17 

345    8    0.6 

5   36.43 

20.3 

I  II  29.8 

3.08 

0.697  1485 

0.690  5878 

0.687  8375 

21 

345  29  46.5 

5  36.51 

20.0 

I  zi  42.0 

3.04 

0.697  0897 

0.685  0706 

0.682  2895 

25 

345  51  32.7 

5  36.60 

19.8 

I  II  54-1 

3.00 

0.697  0317 

0.679  4966 

0.676  6940 

29 

346  13  19.3 

5  36.68 

+19.6 

-I  12    6.0 

-8 .95 

0.696  9743 

0.673  8841 

0.671  0695 

July 

3 

34635    6.2 

5  36.77 

+19.3 

-I  12  17.8 
lEph  15I 

—3.91 

0.696  9176 

0.668  2530 

0-665  4375 
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JUPITER. 

GREENWICH  MEAN  NOON. 


Logarithxn  of  Distance  from 

DaU. 

Hefioccntric 

Lonidtude, 

Mean  BquinoK 

of  Date. 

Daily 
Hotian. 

Reduction 
to  Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithxn  of 

Radius  Veo 

tor. 

Earth— 

At  Date. 

At  Interme- 
diate Date. 

•      /      // 

1       It 

#f 

•     t      If 

n 

Jnty    3 

34635    6.2 

5   a6.77 

+19.3 

-I  12  17.8 

—2.91 

0.696  9176 

0.668  2530 

0.665  4375 

7 

346  56  53-5 

5   96.86 

19.I 

I  12  29.3 

a. 87 

0.696  8616 

0.662  6263 

0.659  8228 

II 

347  18  41.1 

S  a6.g4 

18.9 

I  12  40.7 

2. 83 

0.696  8064 

0.657  0306 

0.654  2534 

IS 

347  40  29.0 

S  ar.oa  " 

18.6 

I  12  51.9 

2.78 

0.696  7519 

0.651  4950 

0.648  7594 

19 

348    2  17.2 

S  97.to 

18.4 

I  13     3.0 

a. 74 

0.696  6981 

0.646  0506 

0.643  3725 

23 

34824    5.8 

S  a7.x8 

+18.I 

-I  13  13 -9 

-2.70 

0.696  6450 

0.640  7291 

0.638  1 241 

27 

348  4S  54.7 

S  a7.a6 

17.9 

I  13  24.6 

a. 65 

0.696  5926 

0.63s  5614 

0.633  0451 

31 

349    7  43-9 

S  a7-34 

17.6 

I  13  351 

a.6x 

0.696  5410 

0.630  5795 

0.628  1689 

Aug.   4 

349  29  335 

5  a? -43 

17.4 

I  13  45.4 

a.s6 

0.696  4901 

0.625  8180 

0.623  5314 

8 

349  51  23.3 

S  a7.SO 

17.I 

I  13  55-6 

a. 52 

0.696  4399 

0.621  3139 

0.619  1704 

12 

350  13  13 -4 

S  a7.S7 

+16.8 

-I  14    5.6 

-2.48 

0.696  3905 

0.617  1056 

0.615  1242 

16 

350  3S    3-8 

S  a7.64 

16.6 

I  14  15.4 

a. 43 

0.696  3418 

0.613  2306 

0.61 1  4289 

so 

350  56  54.6 

5  a7-7a 

16.3 

I  14  25.1 

a. 39 

0.696  2938 

0.609  7232 

0.608  1174 

24 

351  18  45-6 

S   »7.79 

16.0 

I  14  34.5 

a. 34 

0.696  2466 

0.606  6151 

0.605  2196 

28 

351  40  36.8 

5   27.86 

15.7 

I  14  43-8 

3.30 

0.696  2001 

0.603  9345 

0.602  7634 

Sept.  I 

352    2  28.4 

S   "7.93 

+15.5  . 

-I  14  52.9 

-a. as 

0.696  1544 

0.601  7095 

0.600  7760 

5 

352  24  20.3 

5  aS.oo 

15.2 

115    1.8 

a.az 

0.696  1094  [0.599  9657 

0.599  2813 

9 

352  46  12.4 

5  a8.o6 

14.9 

I  15  10.6 

a.z6 

0.696  0651, 

0.598  7251 

0.598  2988 

13 

3S3    «   4.8 

5  a8.X3 

14.6 

I  15  19.2 

a.za 

0.6960216 

0.598  0038 

0.597  8410 

17 

353  29  57-5 

5  a8.30 

14.3 

I  15  27.6 

2.07 

0.695  9789 

0.597  8108 

0.597  9128 

21 

353  51  50-4 

5  a8.a6 

+14.0 

-I  15  35.8 

—2.03 

0.695  9369 

0.598  1468 

0.598  5I2X 

as 

354  13  43-6 

5   a8.3a 

13-7 

I  IS  43-8 

1.98 

0.695  8957 

0.599  0080 

0.599  6334 

29 

354  3S37-0 

5   »8.39 

13-4 

I  15  51.6 

X.94 

0.69s  8552 

0.600  3869 

0.601  2670 

Oct.    3 

354  57  306 

5  a8.4S 

13.1 

I  IS  59-3 

1.89 

0.695  8154 

0.602  2718 

0.603  3991 

7 

355  19  24.5 

5  38.50 

12.8 

I  16   6.7 

1.84 

0.69s  7765 

0.604  6462 

0.606  0102' 

II 

3S5  41  18.7 

5  a8.s6 

+12.5 

-I  16  14.0 

-1.80 

0.69s  7383 

0.607  4877 

0.609  0746 

15 

35<5   3  13.0 

5  a8.6a 

12.2 

I  16  21. 1 

X.7S 

0.695  7009 

0.610  7669 

0.612  5602 

19 

35625    7.6 

5  38.68 

11.9 

I  16  28.0 

X.7X 

0.695  6643 

0.614  4502 

0.616  4325 

«3 

35647    2.4 

5  a8.73 

11.6 

I  16  34.8 

Z.66 

0.695  6284 

0.618  5026 

0.620  6562 

27 

357    857-5 

S  a8.78 

"•3 

I  16  41.3 

x.6x 

0.695  5933 

0.622  8890 

0.625  1967 

31 

357  30  52.7 

S  28.84 

+11.0 

-I  16  47.7 

-1.57 

0.69s  5590 

0.627  5747 

0.630  0182 

Nov.   4 

357  52  48.2 

5  28.89 

10.7 

I  16  53.8 

X.S2 

0.69s  5255 

0.632  5227 

0.635  0837 

8 

3581443.8 

5   28.94 

10.4 

I  16  59.8 

X.47 

0.69s  4928 

0.637  6964 

0.640  3556 

12 

358  36  39-7 

5   28.99 

lO.O 

I  17    5.6 

X-43 

0.69s  4608 

0.643  0563 

0.645  7938 

,6 

358  58  35-7 

5  29.03 

9-7 

I  17  II. 2 

1.38 

0.69s  4296 

0.648  5638 

0.651 3617 

20 

3592031.9 

5  "9.08 

+  9.4 

-I  17  16.7 

-X.33 

0.69s  3992 

0.654  183 I 

0.657  0241 

34 

359  42  28.3 

S  29.12 

9.1 

I  17  21.9 

X.29 

0.695  3696 

0.659  8812 

0.662  7508 

38 

0   424.9 

S  a9.x7 

8.8 

I  17  27.0 

X.24 

0.69s  3407 

0.665  6293 

0.668  5129 

Dec.    2 

0  26  21.7 

5  a9.2x 

8.5 

I  17  31-8 

X.X9 

0.69s  3127 

0.671  3982 

0.674  2818 

6 

0  48  18.6 

5  a9.25 

8.1 

I  17  36.5 

X.14 

0.69s  2854 

0.677  1602 

0.680  0301 

10 

I  10  15.7 

S  a9>29 

+  7.8 

-I  17  41.0 

— X.XO 

0.695  2589 

0.682  8882 

0.685  73II 

14 

I  32  13-0 

5   29.33 

7-5 

I  17  45-3 

X.05 

0.695  2332 

0.688  5560 

0.691  3604 

18 

I  54  10.4 

5  a9.37 

7-1 

I  17  49-4 

X.OO 

0.695  2083 

0.694  1419 

0.696  8981 

22 

2  16    8.0 

5   39-41 

6.8 

I  17  53-3 

0.95 

0.695  1842 

0.699  6271 

0.702  3269 

26 

238    5-7 

5  39-44 

6.5 

I  17  57.0 

0.9Z 

0.69s  1609 

0.704  9955 

0.707  6310 

30 

3    0   3-5 

5  29.48 

+  6.2 

-I  18    0.6 

-0.86 

0.69s  1384 

0.710  2317 

0.712  7958 

34 

3  22    1.5 

5  a9.Si 

+  5-9 

-I  18    3.9 

-o.8x 

0.695  1 166 

0.715  3216 

lEph  irl 
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SATURN. 


GREENWICH  MEAN  NOON. 


te. 

Heliocentric 
1    Longitude, 
Mean  Bquinax 
of  Date. 

Daily 
Motion. 

Reduction 
to  Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm  of 
Radius  Vec- 
tor. 

Logarithm  of  Distance  fraa 
Earth— 

Da 

At  Date. 

At  Intense 
diatcDate. 

•      /        tt 

1      11 

/       // 

0      t      tt 

It 

Jan. 

o 

89   12  37.0 

a   14.74 

-I  11.8 

-I    0  13.2 

+5 -36 

0.954  9047 

0.905  6163 

0.905  9958 

4 

89  21  35-9 

a   14.74 

I  11.4 

0  59  51-8 

537 

0.954  9027 

0.906  4414 

0.906  9533 

8 

89  30  34.9 

a    14.74 

I  II. I 

0  59  303 

5.37 

0.954  9009 

0.907  527s 

0.908  1661 

12 

89  39  33-8 

3    14.74 

I  10.8 

059    8.8 

5. 38 

0.954  8993 

0.9088669 

0.9096286 

i6 

89  48  32.8 

a   14. 74 

I  10.5 

0  58  47-3 

S.39 

0.954  8978 

0.910  4495 

0.91 1  3381 

ao 

89  57  31-8 

a    14.74 

-I    lO.I 

-0  58  25.7 

+5.39 

0.954  8965 

0.912  2624 

0.913  35<^ 

24 

90    6  30.7 

a    14.74 

I     9.8 

058    4.1 

5.40 

0.954  8953 

0.914  3902 

0.915  3795 

a8 

90  IS  29.7 

a    14.74 

I     9.4 

05742.5 

5.40 

0.954  8943 

0.916  5164  I  0.917  6986 

Feb. 

I 

90  24  28.7 

a    14.74 

I     9.0 

0  57  20.9 

5. 41 

0-954  8934 

0.918  9241  :  0.930  1907 

5 

90  11  27.6 

a    14.74 

I     8.7 

0  56  59.2 

5  •4a 

0.954  8927 

0.921  4963 

0.922  8390 

9 

90  42  26.6 

a   14.74 

-I     8,3 

-05637.6 

+5 .4a 

0.954  8922 

0.924  2164 

0.935  6363 

13 

90  51  25.6 

a   X4.74 

I     8.0 

0  56  159 

5. 43 

0.954  8918 

0.927  0665 

0.938  5344 

I? 

91    0  24.6 

2    14.75 

I     7.6 

0  55  54. 1 

5.43 

0.954  8916 

0.930  0276 

0.931  5437 

31 

91    9  23.6 

2   1475 

I     7.2 

0  55  32.4 

544 

0.954  8915 

0.933  0802  j  0.934  6348 

25 

91  18  22.5 

a   14.75 

I     6.8 

0  55  10.6 

5. 44 

0.954  8916 

0.936  2052  .  0.937  7891 

Mar. 

I 

91  27  21.5 

a   14.75 

-I     6.5 

-0  54  48.8 

+5.45 

0.954  8919 

0.939  3845 

0.9409^ 

5 

91  36  20.5 

a    14-75 

I     6.1 

0  54  27.0 

5. 46 

0.954  8922 

0.942  6017 

0.944  2195 

9 

91  45  19-5 

2    14.75 

I     5-7 

054    5-2 

5.46 

0.954  8927 

0.945  8410    0.947  4^ 

13 

91  54  18.5 

a   14.75 

I     5-4 

0  53  43-3 

5.47 

0.954  8935 

0.949  0870    0.950  7074 

17 

92    3  17-5 

a   14.75 

I     S-o 

0  53  21.4 

547 

0.954  8944 

0.952  3236    0.953  9336 

21 

92  12  16.4 

a   14.74 

—I    4.6 

-0  52  59-5 

+5 .48 

0.954  8954 

0.955535s    0.9571276 

25 

92  21  15.4 

a   14.74 

I    4.2 

0  52  37.6 

548 

0.954  8966 

0.958  7083     0.960  2761 

29 

92  30  14.4 

a   X4.74 

I    3.8 

0  52  15-7 

5.49 

0.954  8979 

0.961  8294  ;  0.963  3670 

Apr. 

2 

92  39  13 -4 

a   X4.74 

I     3-4 

0  51  53-7 

5.49 

0954  8994 

0.964  8876  '  0.966  3899 

6 

92  48  12.4 

a   14.74 

I     3.0 

05131-7 

5 -50 

0.954  901 1 

0.967  8728    0.969  33SO 

10 

92  57  11-3 

a    14-74 

-I     2.7 

^51    9-7 

+^.50 

0.954  9029 

0.970  7752  i  0.972  1922 

14 

93    6  10.3 

a   X4.74 

I     2.3 

05047.7 

551 

0.954  9049 

0.973  5847  1  0.974  9516 

18 

93  IS    9-3 

a   14.74 

I     1.9 

0  50  25.6 

5St 

0.954  9070 

0.976  2917  1  0.9776040 

22 

93  24    8.2 

a   X4.74 

I     1-5 

0  50   3.6 

5.Sa 

0.954  9093 

0.9788876    0.980  1417 

26 

93  33    7-2 

a   14.74 

I     i.i 

04941.5 

5-53 

0.9549117 

0.981  3655  !  0.982  5583 

30 

93  42    6.1 

a   14.74 

-I     0.7 

-0  49  19.4 

+5-53 

0.954  9143 

0.983  7196 '  0.98484*7 

May 

4 

93  51    51 

a   14.74 

I     0-3 

0  48  57.2 

5.54 

0.954  9171 

0.985  9449  1  0.987  0077 

8 

94    0    4.0 

2    14-73 

0  59.9 

04835-1 

5-54 

0.954  9200 

0.988  0364 !  0.989  0302 

12 

94    9    3-0 

a    14.73 

0  59-5 

0  48  12.9 

5-54 

0.954  9231 

0.989  9884  j  0.990  9105 

16 

94  18    1.9 

a    14.73 

0  59-1 

0  47  50.7 

5-55 

0.954  9263 

0.991  7959    0.992  <544' 

20 

94  27    0.8 

a   14-73 

-0  58.7 

-047  28.5 

+5-55 

0.954  9297 

0.993  4547 

0.994  2273 

24 

94  35  59-7 

a   14.73 

0  58.2 

047    6.3 

5.56 

0954  9332 

0.994  9615 

0.995  ^S73 

28 

94  44  58.6 

a   14-73 

0  57.8 

0  46  44.1 

5.56 

0.954  9369 

0.996  3144 

0.996  93'7 

June 

I 

94  53  57.5 

a   X4.7a 

0  57-4 

0  46  21.8 

5.57 

0.954  9408 

0.997  5  "9 

0.998  0516 

5 

95    2  56.4 

a   14.7a 

0  57.0 

0  45  59-5 

557 

0.954  9448 

0.9985516    0.999  o^'S 

9 

95  u  55-3 

a   14.7a 

-0  56.6 

-045  37-2 

+5.58 

0.954  9490 

0.999  4310  j  0.999^^99 

13 

95  20  54.2 

a   14. 7a 

0  56.2 

0  45  14-9 

5-58 

0.954  9533 

z.ooo  1480 

1.000  44S<' 
1.0009156 

17 

95  29  531 

a    14.7a 

0  55-8 

04452.5 

5.59 

0.954  9578 

1. 000  7009 

21 

95  38  51-9 

a    14.71 

0  55-4 

0  44  30-2 

5-59 

0.954  9625 

1. 001  0892 

I.OOI  2217 

25 

95  47  50-8 

a    14.71 

0  54-9 

044    7.8 

5. 60 

0.954  9673 

i.ooi  3131 

I.OOI  i^l^ 

29 

95  56  49-6 

a  -14.71 

-0  54-5 

-0  43  45-4 

+5.60 

0.954  9723 

1. 001  3731 1  1.00134'^ 

July 

3 

96    548.5 

i     a   14.71 

-0  54-1 

-0  43  23.0 

+5.61 

0.954  9774 

I.OOI  2691  i 

I.OOI  1555 

lEph  15I 
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SATURN. 


GREENWICH  MEAN  NOON. 


^%_A  — 

Heliocentric 

Longitude. 

Mran  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 
to  Orbit. 

1 

Heliocentric 
Latitude. 

1 

Daily 
Motion. 

Losaritlun  of 
Radius  Vec- 
tor. 

Logarithm  of  Distance  fcam 
Earth— 

Date. 

At  Date. 

At  Interme- 
diate Date. 

•      lit 

1         rt 

f       If 

•      1         n 

// 

Joiy  3 

96    5  4«.5 

t   14. 7X 

-0  54. 1 

-0  43  23.0 

+5 .61 

0.954  9774 

1. 001  2691 

I.OOI  1555 

7 

96  14  47.3 

a  14.70 

0  53-7 

043    0.6 

5.61 

0.954  9827 

1. 001  0007 

1.0008047 

II 

96  23  46.1 

f  X4.70 

0  53-2 

04238.1 

5. 61 

0.954  9881 

1. 000  567s 

1. 000  2891 

15 

96  32  44.9 

9  14.70 

0  53.8 

042  15.7 

5.6a 

0.954  9937 

0.9999699 

0.999  6099 

19 

96  41  43.7 

a  14.70 

0  52.4 

0  41  53-2 

5.6a 

0.954  9995 

0.999  2095 

0.998  7689 

n 

96  50  42.5 

a  14.69 

-0  53.0 

-0  41  30.7 

•t-S.63 

0.955  0054 

0.998  2885 

0.997  7685 

27 

965941.2 

a   14  69 

0  51-5 

0  41    8.2 

5.63 

0.955  0115 

0.997  2093 

0.996  61 10 

31 

97    8  40.0 

a  14.69 

0  51. 1 

0  40  45-7 

5.63 

0.9550177 

0.995  9738 

0.995  2978 

Aag.  4 

97  17  387 

a  14.68 

0  50.6 

04023.1 

5.64 

0.955  0241 

0.994  5833 

0.993  8306 

8 

97  26  37.4 

a  14.68 

0  50,2 

0  40   0.6 

5.64 

0.955  0306 

0.993  0401 

0.992  212 I 

13 

97  35  36.1 

a   Z4.68 

-0  49.8 

-0  39  38.0 

+5 .65 

0.955  0373 

0,991  3468 

0.990  4450 

16 

97  44  34.8 

a   14.67 

0  49-3 

039154 

S-65 

0.955  0442 

0.989  5072 

0.988  5343 

20 

97  53  33-5 

a   14.67 

0  48.9 

03852.8 

S.65 

0.955  0512 

0.987  5267 

0.986  4850 

24 

98    2  33.2 

a   14.66 

0  48.4 

0  38  30.2 

5.66 

0.955  0584 

0.985  4099 

0.984  3020 

38 

98  ir  30.8 

a   14.66 

0  48.0 

038    7-5 

5.66 

0.955  0657 

0.983  1618 

0.981  9898 

Sept.  I 

98  20  29.5 

a   14.66 

-0  47.6 

-03744.9 

+5.66 

0.955  0732 

0.980  7867 

0.979  5532 

5 

98  29  28.1 

a    14-65 

0  471 

0  37  22.2 

5. 67 

0.955  0808 

0.978  2901 

0.976  9983 

9 

98  38  26.7 

2   14.65 

0  46.7 

0  36  59-5 

5.67 

0.955  0886 

0.975  6786 

0.974  3321 

13 

98  47  25.3 

a   14.64 

0  46.2 

0  36  36.8 

5.68 

0.955  0965 

0.972  9599 

0.971  5632 

17 

98  56  23.9 

a   14.64 

0  45-8 

036  14. 1 

5.68 

0.955  1046 

0.970  143 1 

0.968  7008 

21 

99    522.4 

2   14.64 

-0  45-3 

-03551-4 

+5.68 

0.955  1129 

0.967  2375 

0.965  7543 

25 

99  14  3I.O 

a   14.63 

0  44.9 

03528.7 

5.69 

0.955  1213 

0.964  2525 

0.962  7331 

29 

99  23  19-5 

a   14  63 

0  44.4 

035    5-9 

5.69 

0.955  1298 

0.961  1974 

0.959  6466 

Oct.   3 

99  32  18.0 

a   14.63 

0  44.0 

03443-2 

5.69 

0.95s  1385 

0.958  0822 

0.956  5059 

7 

99  41  16.S 

a   14.6a 

0  43-5 

0  34  20.4 

5.70 

0.955  1474 

0.954  9193 

0.953  3241 

II 

99  50  14.9 

a   14.61 

-0  43.0 

-033  57.6 

+5  70 

0.955  1564 

0.951  7219 

0.950  1148 

IS 

99  59  134 

a   14. 6x 

0  42.6 

0  33  34.8 

5.70 

0.955  1656 

0.948  5047 

0.946  8936 

19 

100   8  11.8 

a    14.60 

0  42.1 

033  12.0 

5.71 

0.95s  1749 

0.945  2831 

0.943  6750 

23 

100  17  10.2 

a  14.60 

0  41.7 

0  32  49.2 

5. 71 

0.955  1844 

0.942  0712 

0.940  4738 

27 

100  26    8.6 

a   14.59 

0  41.2 

0  32  26.3 

5.71 

0.955  1941 

0.938  8846 

0.937  3056 

31 

1003s    6.9 

a  14.59 

-0  40.8 

-032    3-5 

+5.71 

0.955  2039 

0.935  7390 

0.934  1870 

Nov.  4 

10044    5-2 

a   14.58 

0  40.3 

031  40.6 

S.7a 

0.955  2138 

0.932  6518 

0.931  1359 

8 

1 

10053    3-5 

a   14.58 

0  39.8 

031  17-7 

5.7a 

0.955  2239 

0.929  6417 

0.928  1715 

12 

lOI     2     1.8 

a  14.57 

039-4 

0  30  54.8 

5.7a 

0.955  2342 

0.926  7277 

0.925  3127 

16 

loi  II    0.1 

a   14.56 

0  38.9 

03031.9 

5.73 

0.955  2446 

0.923  9287 

0.932  5780 

20 

loi  19  58.3 

a  14.56 

-0  38.4 

-0  30    9.0 

+5.73 

0.955  2552 

0.921  2626 

0.919  9847 

24 

loi  28  56.6 

a  14.5s 

0  38.0 

0  29  46.1 

5.73 

0.955  2659 

0.918  7465 

0.917  5500 

28 

loi  37  54.8 

a   14.5s 

037-5 

0  29  23.2 

5.74 

0.955  2768 

0.916  3975 

0.915  2912 

Dec.  3 

101  46  52.9 

a  14.54 

0  37.0 

0  29    0.2 

5-74 

0.955  2878 

0.914  2332 

0.913  2256 

6 

loi  55  Si-i 

a  14.53 

0  36.6 

02837.3 

5-74 

0.955  2990 

0.912  2706 

0.911  3703 

10 

102    4  49.2 

a  14.53 

-0  3<5-i 

-0  28  14.3 

+5.74 

0.95s  3104 

0.910  5266 

0.909  741 1 

14 

102  13  47.3 

a   i4.Sa 

035-6 

027  51.3 

5. 75 

0.955  3219 

0.909  0153 

04908  3505 

18 

102  22  45.4 

a   14.SI 

0  35-1 

0  27  28.3 

5-75 

0.955  3335 

0.907  7480 

0.907  2089 

32 

102  31  43.4 

a  14.51 

034.7 

027    5.3 

5-75 

0.955  3453 

0.906  7342 

0.906  3250 

26 

102  4041.4 

a   14.50 

0  34.2 

0  26  42.3 

5.75 

0.955  3573 

0.905  9822 

0.905  7066 

30 

102  49  39.4 

a  14-49 

-033-7 

-0  26  19.3 

+5-76 

0.955  3694 

0.905  4988 

0.905  3596 

34 

i<»  58  37.4 

a   14.49     . 

-0  33.2 

-0  25  56.3 

+5-76 

0.955  3817 

0.905  2894 

0.905  2884 

[Eph  isl 
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URANUS. 
GREENWICH  MEAN  NOON. 


Logarithm  of  Distance  from 

TX       A. 

Heliocentric 
Lonsitude, 

Daily 

Reduction 

Heliocentric 

DaUy 

Logarithm  of 

Earth— 

Date. 

Mean  Bquin? : 
of  Date. 

Motion. 

to  Orbit. 

Latitude. 

Motion. 

Radius  Vec- 
tor. 

At  Date. 

AtIntenD»> 
diateDate. 

•       in 

It 

n 

•    /        »f 

tt 

Jan.     4 

3H  19  58.; 

39.48 

+8.4 

-03911.7 

-tj.aS 

1.2986363 

I.317  2525 

I.317  8760 

12 

311  25  14.7 

39.47 

8.5 

0  39  14.0 

o.aS 

1.2986557 

1.3184110 

1.318855a 

20 

311  30  30.5 

39-47 

8-5 

0  39  16.2 

o.aB 

1.2986751 

I.319  2068 

1.3194649 

28 

311  35  46.2 

39.47 

8.5 

03918.5 

o.aS 

1.2986945 

1.319  6291 

I.3196993 

Feb.    5 

311  41    1.9 

39.46 

8.5 

0  39  20.8 

O.aS 

1.298  7139 

1.319675s 

I. 3 19  5578 

13 

311  46  17.6 

39.46 

+8.4 

-03923.0 

-O.aS 

1.298  7331 

1. 3 19  3464 

1.319  0419 

21 

3"  SI  ZZ'Z 

39.46 

8.4 

03925.2 

O.aS 

1.298  7523 

1. 3 18  6458 

1.318  1604 

Mar.    I 

311  56  48.9 

39.45 

8.4 

03927-5 

O.aS 

1.298  7715 

1.317  5880 

I. 3 16  9309 

9 

3"    2    4-5 

39.4s 

8.4 

0  39  29.7 

O.aS 

1.298  7907 

1.316  1915 

1-3153723 

17 

312    7  20.1 

39.44 

8.4 

03932.0 

O.aS 

1.298  8097 

I -3 14  4763 

1.3135074 

25 

312  12  35.6 

39.44 

+8.3 

-0  39  34.2 

-o.afi 

1.298  8287 

1.312  4699 

1-3"  3683 

Apr.    2 

312  17  51. 1 

39-44 

8.3 

0  39  36.4 

O.aS 

1.2988477 

1. 3 10  2069 

1.308990a 

10 

312  23    6.6 

39.43 

8-3 

0  39  38.6 

O.aS 

1.2988667 

1.307  7228 

1.3064097 

18 

312  28  22.0 

39^43 

8-3 

0  39  40.8 

O.aS 

r.298  8857 

1.3050566 

1.303  6697 

26 

3"  Z3  37-4 

39-4* 

8.3 

0  39  43 -o 

O.aS 

1.2989045 

1.302  2551 

1.300  8188 

May    4 

312  38  52.8 

39-4* 

+8.3 

-0  39  45-2 

-O.aS 

1.2989233 

1.299  3667 

1.297  9049 

12 

312  44    8.2 

39-43 

^•:i 

03947.4 

o.ay 

1.298  9420 

1-2964398 

1.2949784 

20 

312  49  235 

39.4a 

8.2 

0  39  49.6 

o.a7 

1.298  9607 

1.293  5279 

1.2920953 

28 

312  54  38-S 

39 -4X 

8.2 

03951.8 

o.a7 

1 .298  9793 

1.2906873 

1.289  3104 

June    5 

312  59  54.0 

39 -ft 

8.2 

0  39  54-0 

o.a7 

1.298  9979 

1.2879709 

1.286  6755 

13 

313    5    9-3 

39 .4X 

+8.2 

-039  56.1 

— o.a7 

1.299  0164 

1.285  4312 

1.284  2449 

21 

313  1024.5 

39.40 

8.2 

0  39  58.3 

o.a7 

1.299  0349 

1.283  '229 

1.282  071X 

29 

3131539-7 

39.40 

8.2 

0  40    0.4 

o.a7 

1.2990533 

1. 281  0947 

1.280  1987 

July    7 

313  20  54.8 

39.39 

8.2 

040    2.6 

o.a7 

1.299  0717 

1.2793883 

1.278668$ 

15 

313  26    9.9 

39-39 

8.2 

040    4.7 

o.a7 

1.299  0899 

1.2780438 

1.277  5180 

23 

313  31  24.9 

39-39 

+8.2 

-0  40    6.9 

-o.a7 

1.299  1081 

1.2770940 

1.2767740 

31 

313  36  40.0 

39.38 

8.1 

0  40    9.0 

o.a7 

1.299  1264 

1.276  5598 

1.276  4530 

Aug.    8 

313  41  55.0 

39.38 

8.1 

040  II. I 

o.a7 

1.299  1446 

1.276  4549 

1.2765661^ 

16 

313  47  lO.O 

39.37 

8.1 

040  13.2 

o.a7 

1.299  1^27 

1.276  7864 

1.277  ^MO 

24 

313  52  24.9 

39.37 

8.1 

0  40  15-3 

0.37 

1.299  1807 

1.277  5470 

1.278  0830 

Sept.  I 

313  57  39-9 

39.36 

+8.1 

-0  40  17.4 

— o.a6 

1.299  1987 

1.278  7194 

1-279  4533 

9 

314    2  54.8 

39.36 

8.1 

0  40  19.5 

o.a6 

1.299  2167 

1.280  281 1 

1. 281  i9St 

17 

314   8    9.6 

39.36 

8.0 

0  40  21.6 

o.a6 

1.299  2346 

1.282  1993 

1.283  2785 

25 

314  13  24.4 

39-35 

8.0 

0  40  23.7 

0.26 

1.299  2525 

1.2844300 

1.285  6480 

Oct.    3 

314  18  39.2 

39-35 

8.0 

0  40  25.8 

0.26 

1.299  2704 

1.286  9265 

1.28S259C 

II 

31423  54.0 

39.34 

+8.0 

-0  40  27.9 

—0.26 

1.299  2882 

1.289  6388 

1. 291  058a 

19 

31429   8.7 

39.34 

8.0 

0  40  30.0 

0.26 

1-299  3059 

1,292  5097 

1-293  9859 

27 

3143423.4 

39-34 

8.0 

0  4032.0 

0.26 

1.299  3236 

1.295  4798 

1.2969846 

Nov.   4 

3x43938.1 

39.33 

8.0 

04034.1 

0.26 

1.2993412 

1.298  4933 

1.2999987 

12 

3144452.8 

39.33 

7-9 

0  40  36.2 

0.25 

1.2993588 

1.3014933 

1.302  9697 

20 

31450    7.4 

39.33 

+7.9 

-0  40  38.2 

-0.2s 

1.2993763 

1.304  4212 

1.305  8419 

28 

3145522.0 

39-3* 

7-9 

0  40  40.2 

0.2s 

1.2993938 

1.307  2259 

r.308  5674 

Dec.    6 

315  ^Z^S 

39 -3« 

7-9 

04042.3 

0.25 

1.299  4^'2 

1.309  8604 

1.3110990 

14 

315    551-0 

39 .3  X 

7-9 

0  40  44.3 

0.25 

1.299  4286 

1.312  2777 

1.3133919 

22 

315  "    5-5 

39.31 

7.9 

0  40  46.3 

0.25 

1.299  4459 

1.3144376 

1.315  4110 

30 

315  i6;io.o 

39.30 

+7.8 

-0  40  48.3 

— o.as 

1.2994631 

1. 3 16  3085 

1.317  "63 

38 

315  21  34.4 

39.30 

+7.8 

-0  40  50.3 

— o.as 

1.2994803 

1.317  8610 

I -3 18  509s 

lEph  xsl 
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NEPTUNE. 


GREENWICH  MEAN  NOON. 


^r^     «•                   . 

Logarithm  of  Distance  from 

TV^Aa 

Heliocentric 

I>mgitade, 

Mean  Equinoz 

of  Date. 

Daily 
Motion. 

Reduction 
to  Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm  of 
Radius  Vec- 
tor. 

Earth— 

Date. 

At  Date. 

At  Interme- 
diate Date. 

•      #      »» 

tr 

tt 

•     /       // 

II 

Jan.    4 

"8  57  47-3 

'     ai.73 

-20.0 

-021  58.3 

+0.66 

1.477  "63 

1.463  2254 

1.462  9684 

13 

119    041. 1 

ai.73 

19.9 

0  21  53.0 

0.66 

1.477  "9* 

1.462  7844 

1.462  6745 

30 

"9    334.9 

ai.73 

19.9 

0  21  47.8 

0.66 

1.477  1234 

1.462  6396 

1.462  6798 

28 

119    6  38.7 

ai.73 

19.8 

0  21  42.5 

0.66 

1.477  1269 

1.462  7942 

1.462  9818 

Feb.   5 

119    923.5 

21.73 

X9.7 

021  37.3 

0.66 

1.477  1304 

1.463  2417 

1.463  5725 

13 

119  12  16.3 

31.73 

-19.6 

-0  21  32.0 

+0.66 

1.477  1340 

1-463  9723 

1.4644386 

31 

119  15  lO.I 

ax. 73 

19.6 

0  21  26.7 

0.66 

1-477  1375 

1.464  9685 

1-465  5585 

Mar.    I 

119  18    3.9 

ai.73 

I9-S 

0  21  21.5 

0.66 

1.477  1411 

1.466  2050 

1.466  9042 

9 

119  2057.7 

ax.  73 

19.4 

0  21  16.2 

0.66 

1.477  1447 

1.467  6525 

1.468  4459 

17 

119  23  51.6 

ax.  73 

i9'3 

0  21  10.9 

0.66 

1.477  1482 

1.469  2799 

1.470  1499 

25 

1192645-4 

ax. 73 

-19.2 

-021      5.6 

-h9.66 

1.477  1518 

1. 47 1  0509 

1. 47 1  9780 

Aitr.   2 

119  29  39.2 

ax. 73 

19.2 

0  21     0.4 

0.66 

1-477  1554 

1.472  9267 

1.473  8924 

10 

"932330 

ax  .73 

19.1 

0  20  55.1 

0.66 

1.477  1590 

1.4748705 

1.475  856a 

18 

119  35  26.8 

ax.  73 

19.0 

0  20  49.8 

0.66 

1.477  1626 

1.4768447 

1.477  831 1 

26 

119  38  20.6 

ax. 73 

19.0 

0  20  44.6 

0.66 

1.477  1662 

1.478  8107 

1-479  7793 

%   4 

119  41  14.4 

ai.73 

-18.9 

-0  20  39.3 

-h9.66 

1.477  1698 

1-4807330 

1. 481  6679 

13 

119  44    8.2 

ax. 73 

18.8 

0  20  34.0 

0.66 

1-477  1734 

1.482  5800 

1.483  4653 

30 

X1947    2.0 

ax. 73 

18.7 

0  20  28.7 

0.66 

1.477  1771 

1.484  3199 

1.485  1403 

28 

"9  49  55-8 

ai.73 

18.6 

0  20  23.4 

0.66 

1.477  1807 

1.485  9234 

1.4866667 

June  5 

119  52  49.6 

ax. 73 

18.6 

0  20  18.2 

0.66 

1.477  1844 

1.487  3673 

1.488  0225 

13 

"9  55  43-5 

ax. 73 

-18.5 

~o  20  12.9 

+0.66 

1.477  1880 

1.4886297 

1.489  1863 

31 

"9  58  37.3 

ai.73 

18.4 

0  30     7.6 

0.66 

1-477  1917 

1.4896903 

1.490  1401 

29 

120    I  31.1 

ax  .73 

18.3 

0  20     2.3 

0.66 

1-477  1953 

1.490  5344 

1.490  8719 

July   7 

120   4  24.9 

ax. 73 

18.2 

0  19  57.0 

0.66 

1.477  1990 

1.491  1512 

1.491  3710 

IS 

120    7  18.7 

21.73 

18.2 

0  19  51.8 

0.66 

1.477  2027 

I  491  5303 

1. 49 1  6286 

33 

120  10  12.5 

ax  .73 

-18. 1 

-0  19  46.5 

+0.66 

1.477  2064 

1. 491  6656 

1.491  6415 

31 

120  13    6.4 

ax  .73 

18.0 

0  19  41.2 

0.66 

1.477  2101 

1.491  5564 

1. 491  4103 

Aug.  8 

120  16    0.2 

91.73 

17.9 

0  19  35.9 

0.66 

1.477  2138 

1. 491  2035 

1.490  9363 

16 

120  18  54.0 

ax  .73 

17.9 

0  19  30.6 

0.66 

1-477  2175 

1.490  6097 

1.490  2251 

24 

120  21  47.8 

ax. 73 

17.8 

0  19  253 

0.66 

1.477  2212 

1.489  7840 

1.489  2880 

Sept.  I 

120  24  41.6 

ax. 73 

-17.7 

-0  19  20.0 

+0.66 

1.477  2249 

1.488  7385 

1.488  1374 

9 

"o  27  ^5.5 

ax. 73 

17.6 

0  19  14.8 

0.66 

1.477  2286 

1.487  4867 

1.486  7889 

17 

120  30  29.3 

ax. 73 

17.6 

019    9-5 

0.66 

1.477  2324 

1.486  0468 

1.485  2636 

25 

120  33  23.1 

ax.  73 

17.5 

0  19   4.2 

0.66 

1.477  2361 

1.4844423 

1.483  5860 

Oct.    3 

120  36  16.9 

ax. 73 

17.4 

0  18  58.9 

0.66 

1-477  2398 

1.482  6980 

I. 481  7818 

II 

I30  39  10.8 

ax. 73 

-17-3 

-0  18  53.6 

+0.66 

1-477  2436 

1.480  8415 

1.479  8815 

19 

120  43     4.6 

ax.  73 

17.2 

0  18  48.3 

0.66 

1-477  2473 

1.478  9063 

1.477  9202 

120  44  58.4 

ax  .73 

17.2 

0  18  43.0 

0.66 

1.477  2510 

1.476  9276 

1-475  9328 

WV.    4 

12047  523 

ax. 73 

17.1 

0  18  37.7 

0.66 

1.477  2548 

1.474  9405 

1-473  9559 

13 

120  5046.1 

ax. 73 

17.0 

0  18  32.4 

0.66 

1.477  2585 

1.472  9843 

1.472  0308 

20 

"o  53  39-9 

ax  .73 

-16.9 

-0  18  27.1 

■H>.66 

1.477  2623 

1.471  1002 

1.470  1971 

38 

"o  56  33.8 

ax. 73 

16.8 

0  18  31.8 

0.66 

1.477  2660 

1.469  3263 

1.4684924 

Dec.  6 

120  59  27.6 

ax. 73 

16.8 

0  18  16.5 

0.66 

1.477  2698 

1.467  7003 

1.466  9547 

14 

131     2  21.4 

ax  .73 

16.7 

0  18  II. 2 

0.66 

1-477  2735 

1.466  2601 

1.465  6203 

23 

"I     515.3 

ax. 73 

i6!6 

0  18    5.9 

0.66 

1-477  2773 

1.465  0387 

1.464  5185 

30 1 121    8   9.1 

ax. 73 

-16.5 

-0  18    0.6 

-h9.66 

1.477  281 1 

1.4640627 

1.463  6743 

38 

1  121  II     3.0 

ax.  73 

-16.5 

-0  17  55-3 

+0.66 

1.477  2848 

1.463  3559 

1.463  1097 

lEph  is] 
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SUN'S  CO-ORDINATES,  1915. 


FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 


^m  ^m 

Reduc 

mm  ^ 

Reduc 

^w 

X 

to 
Mean 

Y 

to 
Mean 

Z 

to 
Mean 

Date. 

True  Bquinooc. 

Bq'x  oi 
JaxLo. 

Eq'zO 
Jan.o. 

Trae  Equinox. 

Eq'xol 
Jaa.0. 

^oo». 

Midnight. 

Noon. 

Noon, 

Midnight. 

Noon. 

Noon. 

Midnight. 

Svm, 

Jan.   I 

+0.1708904 

+0.179  4931 

-429 

-0.8882779 

-0.8868457 

-2q6 

-0-3853545 

-0.384  7334 

+284 

2 

0.188  0821 

0.1966565 

436 

0.885  3447 

0.883  7753 

214 

0.384^826 

0.383  4020 

279 

3 

0.2052158 

0.2137593 

443 

0.882  X374 

0.8804312 

223 

0.382  6918 

0.381  9519 

274 

4 

0.222  2865 

0.2307967 

450 

0.8786567 

0.876  8140 

333 

0.381  1824 

0.3803833 

269 

5 

0.239  2892 

0.247  7635 

457 

0.8749032 

0.872  9245 

241 

0.379  5547 

0.378  6967 

264 

6 

+0.2562189 

+0.2646548 

-464 

-0.8708780 

-0.8687639 

-250 

-0.377  8092 

-0.376  8924 

+259 

7 

0.273  0706 

0.2814655 

471 

0.866  5822 

0.8643331 

259 

0.375  9463 

0.3749709 

254 

8 

0.2898389 

0.298  1902 

477 

0,862  0167 

0.8596331 

268 

0.373  9662 

0.372  9324 

248 

9 

0.3065187 

0.3148238 

483 

0.857  1825 

0.8546651 

278 

0.371 8695 

0.370  7775 

24a 

10 

0.323  1047 

0.331  3608 

489 

0.852  0810 

0.8494303 

288 

0.369  6566 

0.368  5068 

236 

ZI 

+0-339  5914 

+0.347  7958 

-495 

-0.846  7133 

-0.843  9301 

-298 

-0.367  3281 

-0.366  1207 

+230 

12 

0.355  9734 

0.364  1235 

500 

0.8410809 

0.838  1659 

308 

0.3648846 

0.363  6199 

224 

13 

0.372  2454 

0.3803384 

505 

0.835  1853 

0.832  1394 

318 

0.362  3268 

0.361  0052 

218 

14 

0.388  4019 

0.3964351 

509 

0.829  0285 

0.825  8527 

329 

0.3596554 

0.358  2774     211 

IS 

0.4044373 

0.412  4079 

513 

0.822  6123 

0.8193076 

3^40 

0.3568713 

0.35s  4373     204 

i6 

+0,4203463 

+0.4282518 

-517 

-0.8159388 

-0.812  5064 

-351 

-0-353  9755 

-0.3524861 

+197 

17 

0.436  ii37 

0.443  9614 

520 

0.809  0105 

0.8054515 

362 

0.3509692 

0.349  4249 

190 

i8 

0.451  7642 

0.4595315 

523 

0.801 8297 

0.798  1455 

373 

0.347  8534 

0.346  2548 

183 

19 

0.467  2627 

0.4749573 

526 

0.7943991 

0.790  5910 

384 

0.3446292 

0.34a  9769 

176 

20 

0.482  6146 

0,490  2343 

528 

0.7867215 

0.782  7909 

395 

0.341  2979 

0.339  5924 

168 

21 

+0.497  Si  5 1 

+0.505  3572 

-530 

-0.7787995 

-0.7747477 

-406 

-0.337  8606 

-0.336  1027 

+160 

22 

o-5"8597 

0.5203220 

532 

0.7706358 

0.7664643 

418 

0.3343187 

0.332  5088 

152 

23 

0-527  7435 

0.535  1238 

533 

0.762  2334 

0.7579436 

430 

0.3306732 

0.3288120 

144 

24 

0.5424622 

0.549  7585 

534 

0.753  5952 

0.749  1886 

442 

0.3269255 

0.325  0138 

136 

25 

0.557  0119 

0.5642219 

534 

0.7447242 

0.7402023 

454 

0.323  0771 

0.321  1154 

127 

26 

+0.5713880 

+0.5785097 

-534 

-^-735  6233 

-0.7309876 

-466 

-0.319  1290 

-0.317  1180 

+119 

27 

0.585  5864 

0.592  6178 

534 

0.7262956 

0.721  5477 

478 

0.3150827 

0.313  0231 

IIO 

28 

0.5996032 

0.606  5422 

533 

0.7167442 

0.7118856 

490 

0.3109395 

0.308  8320 

lOI 

29 

0.613  4343 

0.6202791 

532 

0.7069722 

0.7020044 

502 

0.306  7007 

0.304  5459 

92 

30 

0.627  0761 

0.633  8247 

530 

0.696  9826 

0.691  9071 

514 

0.302  3676 

0.300  1661 

83 

31 

+0.6405245 

+0.647  1750 

-528 

-0.686  7784 

-0.681  5969 

-526 

-0.297  9416 

-0.295  6941 

+  74 

Feb.  I 

0.653  7757 

0.6603264 

526 

0.676  3629 

0.671  0768 

538 

0.293  4238 

0,291 1309 

65 

2 

0.666  8264 

0.673  2753 

523 

0.665  7390 

0.6603498 

5SO 

0.2888155 

0.2864779 

56 

3 

0.6796725 

0.6860177 

520 

0.654  9097 

0.649  4190 

561 

0.284 1 182 

0.281  7365 

47 

4 

0.6923103 

0.698  5498 

516 

0.643  8782 

0.638  2876 

572 

0.2793331 

0.276  9080 

37 

5 

+0.7047358 

+0.7108679 

-5" 

-0.632  6477 

-0.626  9587 

-584 

-0.2744615 

-0.271 9938 

+  28 

6 

0-7169455 

0.722  9683 

508 

0.621  22 1 1 

0.6154355 

596 

0.269  5049 

0.2669950 

19 

7 

0.7289354 

0.7348467 

503 

0.6096021 

0.603  7214 

607 

0.2644644 

0.261 9132 

+    9 

8 

0.7407015 

0.7464995 

498 

0.597  7939 

0.5918200 

618 

0.2593416 

0.2567499 

-    I 

9 

0.752  2401 

0.757  9229 

493 

0.585  8001 

0.579  7348 

629 

0.254 1383 

0.251  5068 

II 

10 

+0.763  5473 

+0.769  II29 

-487 

-0.573  6244 

-0.5674695 

-640 

-0.2488558 

-0.246  1854 

-  20 

II 

0.7746192 

0.7800659 

481 

0.561  2705 

0.5550280 

651 

0.243  4959 

0.2407875 

30 

12 

0.7854524 

0.790  7783 

474 

0.5487425 

0.5424145 

662 

0.2380604 

0.2353148 

40 

13 

0.7960432 

0.801  2466 

467 

0.5360444 

0.529  6329 

673 

0.232  5509 

0.229  7691 

50 

14 

0.8063881 

0.81 1  4673 

460 

0.523  1804 

0.5166876 

683 

0.2269695 

0.224 1524 

60 

15 

•K>.8i6  4839 

+0.8214374 

-452 

-0.510 1549  -0.503  5830 

-693 

-0.221 3180  -0.2184666 

-70 

16 

+0.8263275 

+0.831  1539 

-444 

-0.496  9724I -0.490  3236 

-703 

-0.215  5984  -0.212  7137 

-80 

IBph 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 


Date. 

X 

True  BquinoK. 

Redttc. 

to 

Mean 

Bq'zol 

Jan.o. 

Noon, 

Y 

True  Equinox. 

Redac 

to 

Mean 

Eq'x  of 

Jan.o. 

Z 

True  Equinox. 

Reduc 

to 

Mean 

Eq'xof 

Jan.o. 

Noon. 

Midnioht. 

Noon. 

Midnight. 

Noon. 

Noon. 

Midnight. 

Noon, 

Feb.  i6 

4-0.8263275+0.831  1539 

-444 

-0.4969734 

-0.4903236 

-703 

-0.2155984 

-0.212  7137  -  80 

17 

0.835  9161 

0.840  6138 

435 

0.483  6373 

0.4769139 

713 

0.2098127 

0.2068957 

90 

18 

0.845  2468 

0.849  8147 

426 

0.470  1 541 

0.4633583 

723 

0.203  9629 

0.30I  0144 

100 

19 

0.8543172 

0.8587540 

417 

0.4565271 

.0.449  66x3 

733 

0.1980507 

0.1950719 

1x0 

30 

0.863  1247 

0.867  4291 

408 

0.442  7611 

0.4358273 

742 

0.1920784 

0.1890703 

120 

31 

■f  0.871  6669  +0.875  8379 

-398 

-0.428  8605 

—0.421 861 1 

-751 

-0. 186  0479 

-0.183  0114 

-130 

33 

0.8799418     0.8839783 

388 

0.4148298 

0.407  7671 

760 

0.1799611 

0.1768972 

141 

23 

0.887  9472 

O.89X  8482 

377 

0.4006735 

0.393  5497 

769 

0.1738200 

0.1707397 

151 

24 

0.895  681 1 

0.8994456 

366 

0.3863962 

0.3792135 

778 

o.*i67  6265 

0.164  5107 

i6z 

2$ 

0.903  1416 

0.906  7688 

355 

0.372  0023 

0.364  7630 

787 

0.1613825 

0.1582423       171 

36 

+0.9103270 

+0.913  8160 

-344 

-0.3574963 

-0.3502027 

-795 

-0.1550900 

-0.1519261 

-181 

27 

0.917  2357 

0.920  5858 

332 

0.342  8827 

0.335  5369 

803 

0.1487509 

0.1455646 

191 

38 

0.923  8662 

0.927  0765 

320 

0.328  1658 

0.3207700 

811 

0.1433670 

0.1391589 

201 

Kar.  I 

0.9302167 

0.933  2865 

307 

0.313  3500 

0.305  9064 

819 

0.1359402 

0.1327113 

211 

3 

0.936  2859 

0.9392146 

294 

0.2984396 

0.2909503 

826 

0.1294723 

0.1262235 

221 

3 

+0.942  0725 

+0.9448593 

-281 

-0.283  4388 

-0.2759058 

-833 

—0.1329651 

-0.1196974 

-231 

4 

0-947  5748 

0.9502188 

268 

0.2683517 

0.2607772 

840 

0.1164305 

0.113  1347 

24X 

5 

0.952  7912 

0.9552918 

254 

0.253  1828 

0.245  5689 

847 

0.1098403 

0.1065372 

251 

6 

0-957  7203 

0.9600765 

240 

0.237  9362 

0.230  2852 

854 

0.1032360 

0.0999068 

261 

7 

0.962  3603 

0.9645714 

226 

0.222  6164 

0.2149305 

860 

0.096  5799 

0.093  2455 

271 

8 

t-0.966  7098 

+0.968  7752 

—212 

-0.207  2279 

-0.1995093 

-866 

-0.089  9038 
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o.2z6o4z6 
0.23Z30Z4 
0.2464922 
0.26Z  6089 

-0.2766465 
0.29Z  6004 
0.306  466Z 
0.32  z  2387 
0.335  9140 

-0.3504875 
0.364  9549 
0.3793123 

0.393  5554 
0.407  6802 

-0.42  z  6827 

0.435  5590 
0.4493050 
0.462  9Z67 
0.4763902 

-0.489  72  Z3 
0.5029060 
o.5«594oz 
0.528  8Z98 
0.54Z  5409 

-0-5540993 
0.566  49ZZ 

0.578  7Z2Z 

0.5907580 

0.602  6247 

O.6Z43084 
0.625  8047 
0.637  Z098 
0.648  a  Z98 
0.659  '308 

-0.669  839Z 
0.680  34z6 
0.690  635Z 
0.700  7  z  64 
0.7Z05826 

-0.7202308 
.7296580 


+2Z55 
2Z52 

2Z48 

2143 
2Z38 

+2Z32 

2Z26 
2ZZ9 
2ZZZ 
2Z03 

+2094 
2085 

2075 

2064 

2053 

+204Z 
2028 

20Z5 
200Z 

Z987 

+Z972 

1956 
Z94O 

1923 
1905 

+Z887 

z868 
Z848 
Z828 
Z807 

+Z786 

1764 

1741 
Z7z8 

Z694 

+Z670 

1645 
Z620 

1594 
1567 

+1540 
Z5za 

1484 

1455 
Z426 

+Z396 
+1365 


Z 

True  Bquinoz. 


Noon. 


-0.050  Z09Z 
0.0568725 

0.063  6z97 
0.0703487 
0.077  0574 

-0.083  7436 
0.090  4050 
0.097  0396 
0.Z036452 
0.ZZ02Z96 

-0.1 16  7607 
0.Z23  2662 
0.1297343 
o.  136  Z629 
0.Z425500 

-o.  Z48  8939 
O.Z55Z926 

o.z6z4444 
0.Z676476 
0.Z738005 

-0.Z7990Z3 
0.Z859483 
0.Z9Z9398 
0.Z97874Z 
0.203  7494 

-0.209  5638 
0.2Z53ZS8 
0.22  z  0035 
0.226  6250 
0.232  Z788 

-0.237  6630 

0.243  0758 
0.248  4Z  53 

0.253  6797 
0.258  867  z 

-0.263  9758 
0.269  0040 
0.273  9500 
0.278  8Z20 

0.283  5883 

0.288  2774 
0.292  8777 

0.297  3879 

0.30Z  8067 
0.306  Z328 

-0.3  zo  3650 

-0.3Z4502Z 


Midntoki. 


to 
Men 

Bq'Xflf 
Jan.c 


a: 


-00534927.+ 
0.060  2482' 

0.0669866* 

0.073  7057' 

0.0804035 


982 

987 
992 

996 


-0.087  0775.+ 
0.093  7258 

o.  ZOO  3462 
O.Z069364 

O.ZZ34945 

-o.z2ooz8o 

O.Z265050 

0.1329537 
O.Z3936Z7 

0.1457275 

-0.1520490 
O.Z583245 
O.Z645532 

O.Z707304 
0.1768575 

-O.Z8293Z6 
O.Z8895ZZ 
O.Z949Z42 
0.200  8Z92 
0.2066643 

-0.2Z2  4477 
0.2  z8  Z678 
0.223  8226 
0.229  4Z05 
0.2349297 

-0.2403784 
0.245  7548 
0.25Z  0570 
0.256  283  z 
0.26Z43Z4 

■0.266  500a 
0.27  z  4874 
0.276  39z6 
0.28Z  azzo 
o.a85  9438 

■0.390  5887 
0.295  Z44Z 
0.2996088 
0.303  98Z4 


007 

ozo 

OZ2 

OZ4 

016 
oz8 
0Z9 
020 

03I 

Oil 
03I 
O90 
019 
018 

016 
014 
OZ3 
009 
006 


998 

994 

989 
984 

+  979 
974 
968 

962 

955 

+  948 

941 

953 
925 

916 

+  907 

898 
888 

878 

S68 


0.308  2607 

-0.3124455+857 
-0.3  z6  5346'+  S46 
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Date 


X 

Trae  BquinoK. 


Noon. 


Nov.z6  -0.5942436 
0.580 1 201 
0.5658205 

0-551 3490 
0.536  7096 

-0.521  9065 
0.5069438 
0.491  8260 

0-476  5573 
0.461  Z419 

-0.445  5843 
0.4298888 

0.414  0597 

0.398  Z019 

0.382  0200 

-0.365  8186 

0-349  5025 
0-333  0768 
0.316  5465 
0.299  9169 

-0.283  1936 
0.266  3820 
0.249  4877 
0.232  5163 

0.215  4737 

-0.1983655 
o.iSx  197 1 

0.163  9741 

0.146  7018 

0.1293856 

-0.1x20307 
0.0946424 
0.077  2258 
0.059  7861 
0.042  3285 

-0.0248580 

0073799 
+0.010  ioo6 

0.027  5786 

0.0450490 

+0.062  5065 

00799457 
00973615 

29    0.1147487 
3o|  0.132  1018 

31I+0.1494154 
32>-K>.x666840 


17 
18 

19 

20 

21 
22 

23 
24 
25 

26 

27 
28 
29 
30 

0K.  I 
2 

3 
4 
5 
6 

7 
8 

9 
10 

II 
12 

n 
14 
15 
16 

»7 
18 

X9 
20 

21 

22 

«3 

84 

as 

26 

.  27 
28 


Midnight, 


Rednc 
to 

Mean 
Bq'xo 

JaiLo. 


Noon. 


-0.5872041 
0.572  9920 
0.5586060 
0-5440500 
0.5293283 

-0.5144448 
0.499  4040 
0.4842102 
0.4688677 
0.453  3806 

-0-437  7535 
0.42x9906 

0.4060966 

0.390  0762 

0.373  9339 

-0.357  6746 
0.341 3030 
0.324  8244 

0.308  2438 
0.291  5666 

-0.2747985 
0.257  9448 
0.24X  0x13 
0.2240036 
0.2069275 

-0.X897885 
0.X72  592X 

0.1553438 
0.1380489 
0.X207X27 

-0.X033404 
0.085  9373 
0.068  5085 
0.05X  0592 
0.033  5945 

-0.016  XX96 
+0.00X  3604 
0.0x8  8402 
0.0363x51 
0.053  7797 

+0.071 2287 
0.0886568 
0.X060590 
0.X234298 
0.X407639 

+0.X580557 
+0.1752997 


-^xx3 
2x46 
2x79 
22x2 
2244 

-2276 
2307 

2338 
2368 

2398 

-2427 

2455 
2483 
25x0 

2537 

-2563 
2588 
26x3 
2637 
2661 

-2684 
2706 
2727 

2748 
2768 

-2787 
2805 
2823 
2840 
2856 

-^872 
2886 
2899 
29x2 
2924 

-«935 
2945 

2954 
2962 

2969 

-2976 
2981 

2985 
2988 

299X 

-2993 
-2994 


Y 

Ttae  BqtmMK. 


Noon. 


Midniffkt. 


Rfdnc 
to 

Mean 
Eq'xo 

JaiLo. 


Noon. 


0.7249722 
0.734  2880 

0.7433790 
0.752  2426 

0.760  876X 

-0.7692769 
0.777  4426 
0.7853706 

0.7930583 
0.8005034 

-0.807  7034 
0.8x46558 
0.82x3582 
0.827  8083 
0.8340038 

0.8399424 
0.8456218 
O.85X  0397 
0.856  X939 
o.86z  0823 

-0.865  7030 
0.8700543 
0.874 1347 
0.877  9427 
0.881 4772 

0.884  7372 
0.887  7219 
0.8904306 
0.892  8627 
0.8950177 

-0.896  8952 
0.8984948 
0.899  8x6x 
0.900  8589 
0.90X  6229 

0.902  X078 
0.9023x36 
0.9022400 
0.90X  8869 


-0.9003425 
0.899x5x2 
0.897  6807 


0.893  9023 

-0.89X  5948 
^.8890088 


-0.7296580+1365 
0.73886x8    X334 

0.7478394  1302 
0.7565883  1270 
0.7651057    1237 

-0.773  3893  +-I204 

0.78x4365  XX70 

0.7892446  XX36 

0.796  8xx3  xxoi 

0.804 1342  X065 

-o.8xx  2x07  +1029 
0.8x8  0384  992 
0.824  6x49  955 
0.8309380  917 
0.8370054     878 

-0.842  8x46  +  839 
0.8483636      799 

0.853  6499  759 
0.85867x4  719 
0.863  4262      678 

-0.867  9x24  +  637 
0.872 1285  595 
0.8760728  553 
0.879  7442  510 
0.883 14x6     467 

-0.886  2640  +  423 
0.889  XX08  379 
0.89X  68x3  335 
0.893  9749  290 
0.895  99x2      245 

-0.897  7298  +  X99 
0.899 1902  153 
0.9003723  X07 
0.901 2758  60 
0.90X  9002  +    X3 

-0.9022456-  34 
0.902  3  XX7  82 
0.9020984 
0.90X  6056 


0.901  2544]  0.9008334 

-0.899  7818 
0.8984508 


0.896  8407 


0.89593x0    0.89495x5 


0.892  7834 

-0.8903366 
-0.887  6115!-  573 


X30 
X78 
227 

-  276 

325 
374 
423 

473 

-  523 


Z 

True  EquinoK. 


Redttc. 

to 

Mean 

Bq'xof 

j8n.o. 


Noon, 


-0.3x45021 
0.3x85429 
0.322  4862 
0.3263310 
0.3300762 

-0.333  7206 
0.337  263X 
0.340  7026 
0.3440380 
0.347  2683 

-0.3503922 

0.353  4087 
0.3563x69 

0.359  "56 
0.361  8037 

-0.3643803 
0.366  8443 
0.369  X947 
0.371  4306 

0.373  55" 

0'37S  5552 
0.377  4423 
0.3792x18 
0.380  8630 
0.382  3955 

-0.383  8089 
0.385  X029 
0.386  2772 

0.387  3318 
0.388  2663 

0.3890804 
0.389  7742 

0.390  3474 
0.390  7999 
0.39X  X316 

-0.391  3423 

0.391 4321 
0.39X  4008 

0.39X  2482 

0.3909745 

■0-390  5795 
0.3900633 
0.3894258 
0.388  667X 
0.387  7872 

-0.386  7863 
0.385  6644 


Midnight.    \  Noon. 


-0-316  5346J 
0.320  5268; 
0.32442x0 
0.3282x61 
O.33X9XXI 

-0.335  5047 
0.338  9958 
0.342  3834 
0.345  6664 
0.348  8436 

-0.351  9139 
0.354  8764 

0.357  7300 

0.3604735 
0.363  Z060 

-0.365  6264 
0.3680338 
0.3703270 
0.372  5053 
0.374  5677 

^.376  5134 
0.37834x8 
0.3800522 
O.38X  644X 
0.383  XI71 

-0.384  4708 

0.385  7050 
0.3868x95 

0.387  8x41 

0.388  6884 

-0.389  4424 
0.3900759 
0.390  5888 
0.3909809 
O.39X  2521 

-O.39X  4023 
O.39X  43x6 
0.391  3396 
O.39X  1265 
0.390  7922 

-0.3903366 

0.389  7597 
0.389  06x6 

0.388  2423 

0.387  3019 

-0.386  2405 
-0.3850581 


+846 

835 
823 
8xx 

799 

+786 

773 
760 
746 

732 

+7x7 
702 
687 
672 

657 

+64X 
625 
609 
592 
575 

+557 
539 
521 
503 
485 

+466 

447 
428 

409 
389 

+369 

349 

329 

309 
288 

+267 
246 
225 
204 

X82 

+x6o 

138 
xx6 

94 

72 

+  49 

+  27 
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208  MOOFS  LONGITUDE  AND  LATITUDE,  1915. 


FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 


I>ay«f 

JANUARY. 

Day  of 
Month. 

PBBRUARY. 

Day  of 
Month. 

MARCH. 

Honth. 

TraeLone. 

I^atitude. 

TrueI«ong. 

Latitude. 

True  Long. 

Latitnde. 

0       t          n 

•      /       ff 

0        r        It 

•        t         n 

0           /                19 

•     t      »» 

I.O 

99  50  20.7 

+3  46  41.2 

1.0 

147  39    5-3 

-0    6  27.7 

z.o 

156  18     9.3 

-0  53  42  5 

1-5 

106     7  18.0 

3  22  39.9 

1-5 

154  25  43-9 

0  43  47-7 

i-S 

163   17   26.9 

I  31  16.6 

2.0 

112  27     0.0 

2  55  56.4 

2.0 

161  15  26.6 

I  20  47.9 

2.0 

170  20  54.3 

2    748.1 

3-5 

118  49  27.3 

2  26  46.9 

2-5 

168    7  58.1 

I  56  53-6 

2.5 

177  27  587 

2  42  38.0 

S'O 

125  14  40.3 

I  55  30-6 

3-0 

175    3    2.4 

2  31  30.2 

3-0 

184  38     2.7 

3  15    7-9 

35 

131  42  40. 1 

+1  22  29.0 

3-S 

182    0  23.2 

-3    4    40 

3.5 

191  50  25.4 

-3  44  41 3 

4.0 

138  13  28.6 

0  48    5.9 

4.0 

188  59  44.4 

3  34    2.5 

4.0 

199     4  24- 1 

4   ID  44.$ 

4.5 

144  47    8.5 

+0  12  47.0 

4-5 

196    0  50.0 

4    0  55.6 

45 

206  19  15.5 

4  32  49-6 

S-o 

151  23  43-7 

-0  33    0.2 

5-0 

203    3  24.3 

4  24  16.3 

5-0 

213  34  174 

4  50  324 

5-5 

158    3  194 

0  58  46.7 

5-5 

210    7  II. 7 

4  43  40.8 

5-5 

220  48  49.9 

5    3  35-6 

6.0 

164  46     1.7 

-I  34    2.6 

6.0 

217  II  56.8 

-4  58  49.1 

6.0 

228    2  16.3 

-5  II  47-6 

6.5 

171  31  56.9 

2    8  17.5 

6.5 

224  17  24.0 

5    9  25.9 

6.5 

235  14     4-4 

5  IS    3-3 

7.0 

178  21  II. I 

2  41    0.5 

7.0 

231  23  17.4 

5  15  20.3 

70 

242  23  46.8 

5  13  ^y^ 

7-5 

185  13  49-S 

3  II  40.7 

l^ 

238  29  20.3 

5  i6  26.3 

7-5 

249  31     1.0 

5    6  54-9 

8.0 

192     9  55.6 

3  39  48.0 

8.0 

245  35  15-2 

5  12  42.6 

8.0 

256  35  29.4 

4  55  484 

8.5 

199    9  30.0 

-4    4  531 

8.5 

252  40  43.5 

-5    4  13-2 

8.5 

263  36  59.1 

-4  40  19.9 

9.0 

206  12  29.2 

4  26  28.4 

9.0 

259  45  25.7 

4  51     7-2 

9.0 

270  35  21.3 

4  20  49.0 

9-5 

213  18  45.2 

4  44    8.7 

95 

266  49    1.3 

4  ZZ  38.4 

9-5 

277  30  30-7 

3  57  38f 

lO.O 

220  28    4.2 

4  57  31-9 

lO.O 

273  51    8.6 

4  12     5.2 

lO.O 

284  22  24.7 

3  31  12.8 

10.5 

227  40    5.9 

S    6  19.5 

IO-5 

280  51  25.3 

3  46  50-4 

IO-5 

291  II     2.7 

3     I  59-9 

ZI.O 

234  54  23.7 

-5  10  17.9 

II.O 

287  49  29.1 

-3  18  20.6 

II.O 

297  56  25.7 

-^  30  28.0 

"•5 

242  10  24.2 

5    9  18.8 

"•5 

294  44  57-8 

2  47     5-5 

"•5 

304  38  35-4 

I  57    6.7 

12.0 

249  27  28.0 

5    3  20.3 

12.0 

301  37  30.1 

2  13  370 

12.0 

311  17  34.0 

I  22  36.3 

"•5 

256  44  50.6 

4  52  26.8 

12.5 

308  26  46.0 

1  38  28.7 

12.5 

317  53  23-6 

0  46  56.8 

13.0 

264     I  43.6 

4  36  49-6 

130 

315  12  27.7 

I     2  14.8 

13.0 

324  26     5.9 

-0  II    8.1 

13-5 

271  17  16.7 

-4  16  46.8 

13.5 

321  54  20.1 

-0  25  29.1 

13-5 

330  55  42.7 

+0  24  30.9 

Z4.0 

278  30  39-6 

3  52  42.2 

14.0 

328  32    II.O 

+0  II  15.7 

14.0 

337  22  15.4 

0  59  3*-4 

M-5 

285  41    4.0 

3  25    4.9 

145 

335    5  519 

0  47  28.6 

14-5 

343  45  45-6 

I  33  304 

150 

292  47  45.1 

a  54  a8.i 

15.0 

341  35  18.2 

I  22  40.9 

15.0 

350    6  15.2 

2    6    0-6 

15-5 

299  SO    3-7 

2  21  27.6 

155 

348    0  29.4 

I  56  26.8 

15-5 

356  23  46.5 

2  16  410 

16.0 

306  47  27.3 

-z  46  40.6 

16.0 

354  21  29.2 

■¥2    28   23.4 

16.0 

2  38  22.8 

+3    5  "-J 

16.5 

313  39  31.0 

I  10  44.2 

16.5 

0  38  254 

2    58    10.9 

16.5 

8  50    8.9 

3  31  i6-* 

17.0 

320  25  57.8 

-0  34  143 

17.0 

6  51  30.1 

3  25  32.4 

17.0 

14  59  II-3 

3  54  40-7 

17.5 

327    6  39.0 

+0    2  15.2 

17s 

13    0  59-3 

3  50  13 -9 

17-5 

21    5  38.2 

4  15  "7 

18.0 

333  41  33-6 

0  38  13-3 

18.0 

19    7  12.3 

4  12     4.1 

18.0 

27    9  40.4 

4  32  40-3 

18.5 

340  10  48.1 

+1  13  12.2 

18.5 

25  10  31.9 

+4  30  54.1 

18.S 

33  II  31-2 

+4  46  59.2 

X9.0 

346  34  35-6 

I  46  47-5 

19.0 

31  II  24.1 

4  46  36.7 

19.0 

39  II  26.6 

4  58    31 

195 

352  53  151 

2  18  38.1 

19-5 

37  10  17.6 

4  59    6.5 

19-5 

45    9  45-2 

5    5  4^5 

20.0 

359     7  lO-S 

2  48  25.9 

20.0 

43     7  431 

5    8  19.5 

20.0 

51     6  48.5 

5  10  13-5 

20.5 

5  16  49.9 

3  15  55-8 

20.5 

49    4  13-0 

5  14  12.9 

20.5 

57    3    0-7 

5  "  ^7-7 

21.0 

II  22  44.5 

+3  40  55 -o 

21.0 

55    0  21.3 

+5  16  44.6 

21.0 

62  58  48.9 

+5    9    ^-6 

ai-5 

17  25  28,2 

4    3  12.9 

21.5 

60  56  43  0 

5  15  53-5 

21.5 

68  54  42.3 

5    3  26.9 

22.0 

23  25  36.4 

4  22  40.6 

22.0 

66  53  53-7 

5  "  39-2 

22.0 

74  51  12.4 

4  54  363 

22.5 

29  23  45-7 

4  39  IO-6 

22.5 

72  52  28.8 

5    4    2.0 

22.5 

80  48  52  7 

4  42  ZZ'^ 

23.0 

35  20  33.1 

4  52  36.5 

23.0 

78  53    3-4 

4  53     3-2 

23.0 

86  48  18.2 

4  27  21.2 

23-5 

41  16  35-5 

+5    2  52.7 

235 

84  56  II. 8 

+4  38  44.9 

23s 

92  50    5-1 

+4    9    6.2 

24.0 

47  12  29.1 

S    9  54.4 

24.0 

91     2  26.9 

4  21  10.8 

24.0 

98  54  50.0 

3  47  54-S 

24.5 

53     8  49-2 

5  13  37-7 

24.5 

97  12  19.3 

4    0  26.0 

24.5 

105    3    9-5 

3  23  S3-9 

25.0 

59    6    9.4 

5  13  59.4 

250 

103  26  17. 1 

3  36  37.5 

25.0 

III  15  39.6 

2  S7^  iJ-f 

255 

65     5     1-5 

5  10  56.9 

255 

109  44  45.0 

3     9  54.8 

255 

117  32  54.8 

2  28    S-o 

26.0 

71     5  5S.O 

+5    4  28.7 

26.0 

116    8    3.9 

+2  40  30.4 

26.0 

123  55  27.1 

^■I  56  441 

26.5 

77    9  16.5 

4  54  34-6 

26.5 

122  36  29.8 

2     8  39.7 

26.5 

130  23  44.8 

I  23  25/ 

27.0 

83  15  297 

4  41  158 

27.0 

129  10  13.5 

I  34  42.0 

27.0 

136  58  1 1. 9 

0.48310 

275 

89  24  54.9 

4  24  35-3 

275 

135  49  20.0 

0  59     03 

275 

143  39    6.3 

fO   12  241 

28.0 

95  37  48.7 

4    4  38.3 

28.0 

142  33  47.9 

+0  22     1.3 

28.0 

150  26  38.5 

-0  24  2^9 

28.5 

loi  54  24.2 

+3  41  32.5 

28.5 

149  23  29.2 

-0  15  44-3 

28.5 

157  20  50.7 

-I  ^^""i 

29.0 

108  14  50.7 

3  15  28.7 

29.0 

156  18    9.3 

0  53  42.5 

29.0 

164  21  35.5 

I  38  10.8 

29-5 

114  39  13.4 

2  46  40.6 

29s 

163  17  26.9 

I  31  16.6 

295 

171  28  35,1 

2  13  49-9 

30.0 

121     7  33-9 

2  15  25.3 

30.0 

170  20  54.3 

2     7  48.1 

30.0 

178   41    2T.O 

2  47  47-* 

30.5 

127  39  50.1 

I  42     3-4 

30s 

177  27  58.7 

2  42  38.0 

305 

185  59  13.9 

3  19  «*•' 

310 

134  15  56.6 

+1     6  58.8 

310 

184  38    2.7 

-3  15     7-9 

31-0 

193    21    24.7 

-3  47  54-7 

31-5 

140  55  45.2   +0  30  38.5  1 

31-5 

191  50  25.4 

-3  44  413 

31.5 

200  46   55.7 

-4  "  47-8 

LEphis) 

MOON'S  LONGITUDE  AND  LATITUDE,  1915.    209 


FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 


APRII.. 

MAY. 

JUNE. 

Iteyof 

Dfty<rf 
Month. 

Day  of 
Month. 

Month. 

Ttuelonr. 

Latitude. 

TtoeLonc. 

Latitude. 

True  Lone. 

Latitude. 

•      /      ff 

%      t      tt 

•      /      It 

•        1        n 

•       t        n 

•      1      tt 

I.O 

208  14  42.7 

-4  33  28-9 

1.0 

247  12  23.5 

-4  52    3-0 

1.0 

300    6  30.6 

-z  42  54.3 

1-5 

215  43  37-6 

449317 

1-5 

254  44  54.7 

4  39  55-2 

1-5 

307    8    7.1 

z    7    8.0 

a.o 

223  la  31.5 

5    036.9 

2.0 

262  Z3    i.i 

4  23    5.5 

3.0 

314    3  37.6 

■0  30  56.7 

«-5 

230  40  17.5 

5    633.3 

2.5 

269  35  535 

4    3     Z.8 

2.5 

320  49  59-8 

+0    5    5-7 

3-0 

238     5  53.1 

5    7  178 

30 

276  52  43-8 

3  37  16.4 

30 

327  30  39.8 

0  40  28.8 

3-5 

245  38  23.2 

-5    a  55-5 

3-5 

284    3    6.4 

-3    9  24.x 

3-5 

334    430-5 

+z  Z4  45.9 

4-0 

25a  47     1.6 

4  53  38a 

4.0 

391    6  46.2 

2  39    z.o 

4.0 

340  33  39.8 

I  47  33-9 

45 

260     I  la.o 

4  39  43-9 

4.5 

298    3  39.7 

3    6  43.9 

4.5 

346  54  58.9 

3  z8  32.8 

S-o 

267  10  37.9 

4  21  35.4 

50 

304  53  53-3 

I  33    4-3 

5.0 

353  12  30.8 

2  47  25.5 

55 

274  14  32 '9 

3  59  38.9 

5-5 

31Z  37  4Z.6 

0  58  37-9 

5-5 

359  25  39-6 

3  13  57-5 

6.0 

281  13  19.7 

-3  34  23X 

6.0 

318  IS  35.3 

-0  33  54.3 

6.0 

5  34  59- 1 

+3  37  56.5 

6.5 

a88    6  48.8 

3    6  z8.o 

6.5 

334  47  39.7 

4o  zo  38.8 

6.5 

II  41    3.4 

3  59  12.1 

7.0 

294  55     70 

2  35  54-3 

7.0 

33Z  Z4  33.6 

0  44  35-6 

7.0 

Z7  44  20.9 

4  17  35-5 

1-5 

301  38  26.4 

2    3  42.5 

7.5 

337  36  33-6 

I  17  330 

7.5 

23  45  24.0 

4  32  59-2 

8.0 

308  17    a. 6 

I  30  13.4 

8.0 

343  54  32.5 

z  49  ZO.I 

8.0 

29  44  39-0 

4  45  17-2 

8.5 

314  51  137 

-0  55  53-2 

8.5 

350    8  48.6 

■¥2    19      8.0 

8.5 

35  43  30.8 

+4  54  34.9 

9.0 

3az  az  z8.8 

-0  31    13.7 

9.0 

356  Z9  49.6 

3   47      9.6 

9.0 

41  39  33.0 

5    0  18.8 

9.5 

327  47  37-5 

+0  13   33.4 

9-5 

3  38    Z.4 

3  12  59.6 

9.5 

47  35  32.5 

5    2  56.7 

10.0 

334  10  a8.7 

0  47  36.8 

zo.o 

8  33  47-9 

3  36  34.4 

zo.o 

53  31  20.1 

5    2  17.9 

XO.S 

340  30  Z0.2 

Z   30  36.6 

10.5 

14  37  304 

3  57  ".0 

10.5 

59  27    0.5 

4  58  33.0 

X1.0 

346  46  58s 

+z  53  39.7 

ZI.O 

30  39  37.8 

+4   15    I3.0 

II.O 

65    33   47.8 

+4  51  14.1 

11.5 

353     I     «i 

2   23   45.5 

ZI.5 

26  39  56.7 

4  30  iS-5 

"•5 

71  18  54.8 

4  40  SS-o 

la^ 

359  la  5X-9 

2  51    5X 

Z2.0 

32  39  "7 

4  42  15.4 

I3.0 

77  15  33-0 

4  27  31.0 

«-S 

5  aa  az.a 

3  17  "5 

".5 

38  37  25.5 

4  51     6.1 

".5 

83  12  53.7 

4  II     91 

13.0 

iz  a9  45.9 

3  40  49-4 

13-0 

44  34  49.3 

4  56  43-7 

13.0 

89  IZ     8.1 

3  51  57-9 

13.5 

17  35  14* 

+4     I  45-9 

13.5 

50  31  ZZ'^ 

+4  59    6.0 

13-5 

95  10  37.5 

+3  30    7-8 

14.0 

«3  3*  561 

4  19  49-9 

Z4.0 

56  37  48.3 

4  58  12.5 

Z4.0 

loi  II    4.3 

3     5  50.7 

14.5 

29  40  57.7 

4  34  52.3 

14.5 

63  33  43-3 

4  54    4-4 

14.5 

107  13  IZ.8 

3   39   30.Z 

150      35  41  27 -9 

4  46  46.  z 

15-0 

68  Z9  39.3 

4  46  44-6 

15.0 

"3  17    5-3 

3    ZO  5Z.O 

15s      41  40  35-7 

4  55  26.5 

15-5 

74  15  17-7 

4  36  17-5 

15-5 

"9  23     1.5 

z  40  39-8 

16.0 

47  38  31-4 

+5    0  50-3 

16.0 

80  II  21.7 

4-4  22  49.1 

16.0 

125  31  Z9.0 

+1    9    4.4 

16.S 

53  35  a6.9 

5    2  56.3 

16.5 

86    7  56.3 

4    6  36.7 

16.5 

Z31  42  18.5 

0  36  34.0 

17.0 

59  31  36.0 

5    I  44.6 

Z7.0 

93    5  18.4 

3  47  19- I 

17.0 

137  56  22.5 

+0    3  59.1 

17-5 

65  27  15.0 

4  57  17-4 

17-5 

98    3  48.0 

3  25  36.4 

17.5 

144  13  55-2 

-0  30  48.4 

18.0 

7z  32  42.7 

4  49  37-8 

18.0 

104    3  47-3 

3     I  29.7 

18.0 

150  35  22.1 

I    4  35-5 

18.5 

77  z8  ao.8 

+4  38  50- 2 

18.5 

no    s  41. z 

+2  35  "-5 

18.5 

157     I    9-3 

-I  37  57-7 

19.0 

83  14  33.6 

^  ^5  ^-2 

Z9.0 

116    9  57. z 

2    6  55.5 

19. 0 

163  31  42.7 

3  10  39.1 

195 

89  IZ  48.2 

4    8  Z4.8 

195 

133    17      5.2 

I  36  56.7 

195 

170    7  27.3 

3  41  42.8 

20.0 

95  10  34.4 

3  48  41.3 

30.0 

"8  37  37.5 

I     5  31-6 

30.0 

176  48  45-7 

3  n  10.8 

20.5 

loi  II  24.5 

3  36  38.  z 

20.5 

134  42     7-6 

+0  32  58.0 

30.5 

183  35  57.2 

3  38  23.8 

21.0 

107  14  52.9 

+3     I  45-4 

21.0 

141     1    9-9 

-0    0  24.4 

21.0 

190  29  15.9 

-4    3  53.3 

21.5 

"3  21  35-7 

2  34  44-3 

21.5 

147  25  18.9 

0  34  13 -8 

21.5 

197  28  49- 1 

4  24    6.4 

22.0 

119  32    9.9 

2     5  37-4 

22.0 

153  55    8.0 

I    8    6.6 

32.0 

204  34  36.2 

4  41  37-4 

22.5 

las  47  12.9 

I  34  39-2 

22.5 

160  31    8.2 

I  41  36.9 

32.5 

211  46  26.8 

4  54  58.3 

23.0 

132    7  22.0 

I     3     6.3 

23.0 

167  13  46.6 

2  14  16. 1 

23.0 

219    3  59-9 

5    3  44.6 

23-5 

138  33  ".7 

+0  38  17.6 

23.5 

174    3  25.0 

-2  45  33-5 

235 

226  26  42.7 

-5    7  36.8 

24.0 

145    5  17.7 

-0    6  34.9 

24.0 

181    0  17.4 

3  14  56.5 

34.0 

233  53  51-0 

5    6  20.7 

245 

151  44    5-4 

0  41  36.2 

24.5 

188    4  38.4 

3  41  509 

245 

241  24  39.7 

4  59  49-3 

25.0 

158  29  58.3 

z  16  48.3 

35.0 

195  15  51-3 

4    5  42.0 

25.0 

248  57  34.5 

448    3-6 

^S'S 

165  23  ZI.I 

I  51  29.3 

25.5 

202  34    6.7 

4  25  55.4 

25-5 

256  31  54.0 

4  31  132 

26.0 

17a  33  49.5 

-3  25    4.6 

26.0 

209  58  40.9 

-4  41  59.0 

26.0 

364    6  12.7 

-4    9  36.6 

26.5 

179  31  47-2 

2  56  571 

26.5 

217  28  46.5 

4  53  244 

26.5 

271  39  14.3 

3  43  40.4 

27.0 

186  46  45.4 

3  26  27.9 

27.0 

225    3  22.5 

4  59  48.8 

27.0 

279    9  450 

3  13  58.3 

'1'5 

194     8  12. z 

3  52  58.1 

275 

232  41  15.8 

5    0  56.5 

27.5 

286  36  36.9 

2  41    9-3 

28.0 

301  35  21.2 

4  15  500 

38.0 

240  31      4.6 

4  56  40.6 

38.0 

293  58  50.1 

2     S  55-8 

28.S 

209    7  13.6 

-4  34  29.3 

28.5 

248      I   21.8 

-4  47     3-8 

28.5 

301  IS  34.9 

-1  29     1.7 

29.0 

216  42  38.6 

4  48  26.4 

39.0 

255   40  390 

4  32  18.4 

39.0 

308  26  12.8 

0  51  10.6 

29.5 

224  20  16.9 

4  57  19-4 

29.5 

263    17   30.9 

4  12  45.5 

29s 

31S  30  171 

-0  13    40 

30.0    231  58  43.8 

5    0  54.5 

30.0 

270   50  38.9 

3  48  54-1 

30.0 

322  27  32.6 

+0  24  39.8 

30.5 

239  36  33-4 

4  59    7-4 

30.5 

378    18   54.8 

3  21  19.3 

305 

329  17  54.5 

I     I  26.6 

31.0 

'      247   13   22.5 

-4  52    3-0 

31.0 

285   41    22.8 

-2  50  40.3 

310 

336    I  27.5 

+1  36  46.5 

31.5 

254  44  54.7 

-4  39  55-2 

Z^'% 

292    57    20.8 

-2  17  38.3 

31-5 

342  38  24.5 

+3  10  14. 1 

33281*"— I9I5 — 14 


[Eph  15] 


210    MOON'S  LONGITUDE  AND  LATITUDE,  1915. 


FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 


JULY.                     1 

AUGUST. 

SEPTEMBER. 

Day  of 

Day  of 
Month. 

Day  of 
Month* 

Month. 

True  Long. 

Latitude. 

TtueLong. 

Latitude. 

TtueLong.     \    Latitude. 

9      1       It 

9      1       tt 

m        §         n 

9        1        n 

•      /       f/ 

•     »     ff 

I.O 

2,Z^    I  27.5 

+1  36  46.5 

1.0 

22    30   48.8 

+4  47  25-1 

1.0 

66  37     8.6 

+4  57    x-9 

I-S 

342  38  24.5 

2    10  I4-I 

1-5 

28  38  47-6 

4  59  55-9 

1-5 

72  33  18.2 

4  44  37-5 

2.0 

349    9     5-3 

2   41    28.4 

2.0 

34  43  234 

5    8  57.5 

2.0 

78  29  24.6 

4  29  10  4 

2.5 

355  33  54.8 

3    10   12. 1 

2.5 

40  45    9.4 

5  14  30.0 

2.5 

84  26    3.9 

4  10  48-S 

3-0 

I  53  22.0 

3  36  11.4 

30 

46  44  39-7 

5  16  34.6 

30 

90  23  51.8 

3  49  40.4 

3-5 

8    7  58.6 

+3  59  154 

3-5 

52  42  28.5 

+5  15  i3-<5 

3-5 

96  23  23.1 

+3  25  S5-9 

4.0 

14  18  17.9 

4  19  15-8 

4.0 

58  39    9-8 

5  10  30.2 

4.0 

102  25  I 1.4 

2  59  45-8 

4-5 

20  24  54-2 

4  36    6.2 

4.5 

64  35  16.8 

5    2  28.1 

4-5 

108  29  48.4 

2  31  22.4 

5-0 

26  28  22.1 

4  49  41 -9 

50 

70  31  21.8 

4  51  11-9 

S-o 

"4  37  43-4 

2     I    0.0 

5-5 

32  29  15.3 

4  59  59-7 

5-5 

76  27  55.6 

4  36  47-4 

5.5 

120  49  23.8 

I  28  549 

6.0 

38  28    6.6 

+5    6  57.7 

6.0 

82  25  27.5 

+4  19  21.3 

6.0 

127     5     9.6 

+0  55  25.6 

6.5 

44  25  27.3 

5  10  34-7 

6.5 

^  24  24.5 

3  59     1-4 

6.5 

133  25  22.7 

+0  20  52.9 

7.0 

50  21  47.1 

5  10  50-6 

7-0 

94  25  II. 5 

3  35  56.9 

7.0 

139  50  16.4 

-0  14  19.5 

7-5 

56  17  33.6 

5    7  46.4 

7-5 

100  28  II. I 

3  10  190 

7-5 

146  19  59.8 

0  49  45  4 

8.0 

62  13  12.2 

5    I  24.3 

8.0 

106  33  43.4 

2  42  20.5 

8.0 

152  54  36.8 

I  24  56.4 

8-5 

68    9    6.2 

+4  51  47-7 

8.5 

112  42     5.6 

+2  12  16.3 

8.5 

159  34     5-4 

-I  59  22.0 

9.0 

74    5  36.7 

4  39     I.I 

9.0 

118  53  32.4 

I  40  23.6 

9.0 

166  18  17.9 

2  32  305 

9-5 

80    3     2.5 

4  23  10.3 

9-5 

125    8  15.6 

I     7     1.7 

9-5 

173     7     0.7 

3    3  493 

10.0 

86    I  40.7 

4    4  22.9 

lO.O 

131  26  24.4 

+0  32  32.4 

lO.O 

179  59  55-1 

3  32  45-7 

10.5 

92     I  46.3 

3  42  48.2 

IO-5 

137  48     5-4 

-0    2  40.5 

10-5 

186  56  37.4 

3  58  48.4 

II.O 

98-  3  32.7 

+3  18  37.3 

II.O 

144  13  22.4 

-0  38  11.3 

II.O 

193  56  39-7 

-4  21  28.1 

11.5 

104    7  12. I 

2  52     2.8 

"•5 

150  42  16.9 

I  13  32-4 

"•5 

200  59  31.2 

4  40  18.6 

12.0 

iio  12  55.5 

2  23  19.9 

12.0 

157  14  48.3 

I  48  14.9 

12.0 

208    4  39.2 

4  54  575 

"•S 

116  20  53.3 

I  52  45-4 

12.5 

163  50  54.0 

2  21  49.3 

".5 

215  II  29.8 

5    5   /•' 

13.0 

122  31  15.4 

I  20  37.8 

13.0 

170  30  29.9 

2  53  45-5 

13-0 

222  19  29.7  1  5  10  35.2 

13-5 

128  44  11.7 

+0  47  17-5 

135 

177  13  30-2 

-3  23  34.0 

13-5 

229  28     7.1    -5  II  14-9 

14.0 

134  59  52.3 

+0  13     6.0 

14.0 

183  59  47-8 

3  50  45-8 

14.0 

236  36  52.3 

5    7    S-o 

145 

141  18  27.3 

-0  21  31.4 

14.5 

190  49  14.6 

4  14  53-7 

145 

243  45  18.7 

4  58    98 

15.0 

147  40    7-5 

0  56  11.8 

150 

197  41  41.5 

4  35  32.4 

150 

250  53     2.9 

4  44  390 

15-5 

154    5    4.4 

I  30  28.7 

155 

204  36  58.6 

4  52  19-3 

15.S 

257  59  45-1 

4  26  471 

z6.o 

160  33  29.8 

-2    3  55-4 

16.0 

211  34  55.0 

-5    4  550 

16.0 

26s    5     8.7 

-4    4  531 

16.5 

167    5  35.7 

2  36    4.6 

16.5 

218  35  18.8 

5  13    3-6 

16.5 

272    9    0.3 

3  39  19-8 

17.0 

173  41  34.0 

3    6  28.9 

17.0 

225  37  570 

5  16  33.4 

17.0 

279  II     9.0 

3  10  33  4 

17.5 

180  21  36.1 

3  34  40.8 

175 

232  42  35-2 

5  15  17-0 

17s 

286  II  25.8 

2  39    2.8 

18.0 

187    5  52.2 

4    0  13. I 

18.0 

239  48  57-7 

5    9  "9 

18.0 

293    9  42.8 

2    5  I9-* 

18.5 

193  54  30-4 

-4  22  39.2 

18.5 

246  56  46.9 

-4  58  20.5 

18.5 

300    5  530 

-I  29  S5» 

19.0 

200  47  36.1 

4  41  33-9 

19.0 

254    5  43-4 

4  42  50-3 

19.0 

306  59  49-6 

0  sz  24.5 

19-5 

207  45  IO-7 

4  56  33-7 

195 

261  15  25.8 

4  22  54.4 

19-5 

Z'^Z  51  25.4 

-0  16  2M 

20.0 

214  47  II. I 

5     7  17-4 

20.0 

268  25  30.6 

3  58  51.0 

80.0 

320  40  32-5 

+0  20  41 1 

20.5 

221  S3  28.7 

5  13  26.9 

20.5 

275  zs  32.5 

3  31    3-3 

20.5 

327  27     2.4 

0  57    9-4 

21.0 

229    3  48.6 

-5  14  48.2 

21.0 

282  45    4.1 

-2  59  590 

21.0 

334  10  46.1 

+1  32  324 

21.5 

236  17  48.9 

5  "  12. I 

21.5 

289  53  36.7 

3  26  lO.O 

21.5 

340  51  34.0 

2    6  20.9 

22.0 

243  35    05 

5    2  34.8 

22.0 

297    0  40.7 

I  50  11.6 

22.0 

347  29  16.5 

3  z^   ^-3 

22.5 

250  54  47-4 

4  48  590 

22.5 

304    5  46.0 

I  12  41.3 

22,5 

354    3  44.3 

3    730-9 

D     M 

23.0 

258  16  27.3 

4  30  34.3 

23.0 

311     8  23.0 

-0  34  17-7 

33.0 

0  34  49-2 

3  34    8.5 

235 

265  39  12.5 

-4    7  37.4 

23-5 

318    8    3.1 

+0    4  20.4 

23-5 

7     2  24.4 

^■3  57  44-4 

24.0 

273     2  II. I 

3  40  31.9 

24.0 

325    4  19.6 

0  42  35-2 

34.0 

13  26  25.5 

4  18    5-3 

24.5 

280  24  28.9 

3    9  47-7 

24.5 

331  56  48.7 

I  19  50.7 

245 

19  46  50- 5 

*3|    'A 

25.0 

287  45  "-3 

2  36    0.1 

25.0 

338  45    9-8 

I  55  34.0 

25.0 

26    3  40.4 

4  48  26.8 
4  58  17-8 

25s 

295    3  25.4 

I  59  48.8 

255 

345  29    6.3 

2  29  15.9 

25-5 

32  16  59-9 

26.0 

302  18  21.S 

-I  21  55.9 

26.0 

352    8  26.2 

+3    0  31-0 

26.0 

38  26  57.3 

+5    4  3jf 

26.5 

309  29  15. 1 

0  43    4-3 

26.5 

358  43    2.4 

3  28  58.2 

26.5 

44  33  44.6 

5    716.5 

e     6  39.0 

27.0 

316  35  28.0 

-0    3  56.3 

27.0 

5  12  52.8 

3  54  20.8 

27.0 

50  37  37-8 

27-5 

323  36  29.4 

+0  34  47.8 

275 

II  38    0.4 

4  16  26.0 

27-5 

56  38  56.7 

5    2  18.4 

28.0 

330  31  56.6 

I  12  30.9 

28.0 

17  58  33.2 

4  35    4.8 

28.0 

62  38    4.4 

4  54  49-5 

28.5 

337  21  34.7 

+1  48  40.1 

28.5 

24  14  43-9 

+4  50  11.4 

28.5 

68  35  27.6 

+4  44  W-3 

29.0 

344    5  16.8 

2  22  47.1 

29.0 

30  26  49.7 

5     I  43-0 

29.0 

74  31  36.1 

4  30  *9-' 

29s 

350  43    3-5 

2  54  28.0 

295 

36  35  "7 

5    9  39.0 

295 

80  27     2.4 

4  13  55  3 
3  54  380 

30.0 

357  15    2.4 

3  23  23.5 

30.0 

42  40  14.6 

5  14    0.9 

30.0 

86  22  21. 1 

30-5 

3  41  27.3 

3  49  18,7 

30.5 

48  42  26.4 

5  14  51-6 

305 

92  18    8.8 

3  32  47-4 

31.0 

10    2  37.1 

+4  12     2.3 

31-0 

54  42  17.4  j+s  12  15.1 

310 

98  15    3-7 

+3    8344 

315 

16  18  55.2 

+4  31  26.2 

31-5 

60  40  20.1  1+5    6  16.6 

31.5 

104  13  44.6 

+2  42  w-S 

» 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 


OCTOBER. 

^p^             # 

NOVEMBER.              1 

DECE^fBER. 

Dayol 

Day  of 
Month. 

Day  of 
Month. 

Month. 

True  Loos. 

Latitude. 

True  Lone. 

Latitude. 

True  Long. 

Latiude. 

9        t         n 

•      t       It 

•      1      tt 

•      /       // 

•      1       It 

•       r       It 

I.O 

98  15    3-7 

+3    8  34.4 

1.0 

142  50  34.7 

-0  50  19.8 

1.0 

177     7     4-8 

-3  43  II-2 

I'S 

104  13  44.6 

2  42  10.5 

1-5 

149  11  33.2 

I  n  4.4 

1-5 

183  51  42.2 

4    6     5.4 

3.0 

no  14  50.8 

2  13  48.4 

2.0 

155  38  42.4 

I  55  158 

2.0 

190  43  50.3 

4  25  53.0 

'•5 

116   19      1.2 

I  43  418 

2-5 

162  12  31.8 

2  26  27.5 

2.5 

197  43  35-7 

4  42     5-2 

3-0 

122    26   53.7 

I  12     6.2 

30 

168  53  24.5 

2  56  10.7 

30 

204  50  53-8 

4  54  142 

3-5 

128  39     4-4 

+0  39  18.7 

3-5 

17s  41  35-2 

-3  23  54.9 

3-5 

212     5  26.9 

-5     I  54.7 

4.0 

134  56   6.5 

+0    5  38.6 

4.0 

182  37    8.9 

3  49   8.2 

4.0 

21Q  26  43.4 

5     4  451 

4-5 

141  18  29.5 

"O  28  32.5 

4.5 

189  39  59.0 

4  II  18.0 

4.5 

226  53  57.5 

5     2  29.3 

S-o 

147  46  37-9 

I    2  50.2 

50 

196  49  46.5 

4  29  52.3 

S-o 

234  26  10. 1 

4  54  58.4 

55 

154  20  50.2 

I  3^  47-4 

5-5 

204    5  59-2 

4  44  21.2 

55 

242     2  10.5 

4  42  II. 9 

6.0 

161     I  17.9 

-2    9  54-9 

6.0 

211  27  51.8 

-4  54  18.5 

6.0 

249  40  39.2 

"4  24  18.5 

6.5 

167  48     4.0 

2  41  41.3 

6.5 

218  54  27.1 

4  59  23.5 

6.5 

257  20  II. 2 

4     I  36.5 

7-0 

174  41     2.6 

3  "  33-5 

7.0 

226  24  37.6 

4  59  22.1 

7.0 

264  59  20.1 

3  34  ZZ-Z 

7-5 

181  39  58.1 

3  38  57-6 

7-5 

233  57    8.7 

4  54    8.1 

7-5 

272  36  42.2 

3     3  43-7 

8.0 

188  44  25.1 

4    3  20.1 

8.0 

241  30  42.0 

4  43  44-2 

8.0 

280  II     0.1 

2  29  48.6 

8.5 

195  ^z  48.8 

-4  24    9.4 

8.5 

249    3  58.6 

-4  28  22.0 

8-5 

287  41     5.7 

-I  53  32.9 

9.0 

203     7  25.6 

4  40  56.9 

9.0 

256  35  42 -8 

4    8  21.3 

9.0 

295    6    2.7 

I  15  430 

9-5 

2ZO   24   24.3 

4  S3  18.5 

9.5 

264    4  46.0 

3  44    9-2 

9-5 

302  25     7.6 

-0  37    4-7 

lO.O 

217  43  50-^ 

5    0  55.6 

10. 0 

271  30    9.0 

3  16  18.6 

10. 0 

309  37  49-9 

+0     I  38.5 

w-S 

225    4  44-5 

5    3  36.1 

10-5 

278  51     3.8 

2  45  26.1 

lo.S 

316  43  51-5 

0  39  46.6 

II. 0 

232  26     7.5 

-5     I  15-6 

II.O 

286    6  53.9 

-2  12  10.5 

II.O 

323  43     5-8 

+1  16  43.8 

11.5 

239  47     2.9 

4  ^l  56-7 

"•5 

293  17  14.9 

I  37  II-4 

II-5 

ZZ^  35  36.2 

I  51  59.2 

12.0 

247    6  38.7 

4  41  491 

12.0 

300  21  53.6 

I     I     7.7 

12.0 

337  21  34.4 

2  25    6.6 

"•5 

254  24     9.0 

4  25    9.2 

".5 

307  20  46.6 

-0  24  36.3 

12.5 

344     I  18.3 

2  55  445 

I3-0 

261  38  55.7 

4    4  18.6 

13.0 

314  13  58.8 

-K)  II  48.2 

130 

350  35  lO-S 

3  ^Z  35-3 

13-5 

268  50  29.0 

-3  39  43-4 

13-5 

321     I  41.6 

+0  47  34.1 

13.5 

357    3  370 

+3  48  25.3 

Z4.0 

275  58  a 7 -2 

3  "  53-3 

14.0 

327  44  11.3 

I  22  12.7 

14.0 

3  27     5-5 

4  10    3-8 

U.5 

283    2  36.4 

2  41  20.0 

145 

334  21  47.4 

I  55  18.5 

145 

9  46    4.8 

4  28  22.9 

15.0 

290    2  50.0 

2  '8  36.6 

150 

340  54  SI -5 

2  26  28.8 

150 

16    I    35 

4  43  170 

^5-5 

296  59     7-3 

X  34  16.6 

15.5 

347  23  45.6 

2  55  23.8 

155 

22  12  29.5 

4  54  42.6 

16.0' 

303  51  32-0 

^  58  53-2 

16.0 

353  48  SI. 5 

+3  21  46.5 

16.0 

28  20  49.2 

+5     2  38.1 

«6.5 

310  40  11. 1 

-0  22  59.0 

16.5 

0  10  30.0 

3  45  22.4 

16.5 

34  26  27.5 

5     7     Z'Z 

17.0 

317  25  13.9 

+0  12  54.6 

17.0 

6  29    0.4 

4    5  59-2 

17.0 

40  29  47.5 

5     7  59-6 

'l'^ 

324    6  51.0 

0  48  17.6 

17s 

12  44  39-9 

4  23  27.0 

17-5 

46  31  10.2 

5     5  30-0 

1S.0 

330  45  »2.7 

I  22  42.0 

18.0 

18  57  43-6 

4  37  38.0 

18.0 

52  30  54-4 

4  59  38.8 

'8.5 

337  20  28.5 

+1  55  41.4 

18.5 

25    8  24.4 

+4  48  26.6 

18.5 

58  29  17.2 

+4  50  31.6. 

19.0 

343  S«  47  0 

2  26  51.7 

19.0 

31  16  535 

4  55  49-4 

19.0 

64  26  34.1 

4  38  156 

195 

350  22  15. I 

2  55  510 

195 

37  23  20.5 

4  59  45  0 

195 

70  22  59.2 

4  22  59.5 

20.0 

356  48  57-8 

3  22  20.0 

20.0 

43  27  53.4 

5    0  14.0 

20.0 

76  18  45.6 

4     4  53-2 

ao-S 

3  w  58-8 

3  46    1.9 

20.5 

49  30  39-6 

4  57  19- I 

20.5 

82  14     5.6 

3  44    8.1 

21.0 

9  34  20.2 

+4    6  42.4 

2X.0 

55  31  46.3 

+4  51     4-9 

21.0 

88    9  11.4 

+3  20  57.0. 

"•5 

15  53    3-2 

4  24  10.2 

21.5 

61  31  20.8 

4  41  37-8 

21.5 

^4    4  154 

2  55  33-8. 

22.0 

22    9    8.4 

4  38  170 

22.6 

67  29  315 

4  29     5.9 

22.0 

99  59  306 

2  28  13.6 

32.5 

28  22  36.4 

4  48  57  0 

22.5 

73  26  27.8 

4  13  38.6 

22.5 

105  55  10.8 

I  59  12.6 

23.0 

34  33  28.7 

4  56     71 

23.0 

79  22  20.7 

3  55  26.9 

23.0 

III  51  31. 1 

I  28  48.1 

23.5 

40  41  47-8 

+4  59  46.8 

235 

85  17  23.6 

+3  34  42.9 

23-5 

117  48  48.2 

+0  57  18. I 

24.0 

46  47  38-2 

4  59  58.1 

24.0 

91  II  52.4 

3  II  39-7 

24.0 

123  47  20.7 

+0  25     1.2 

24-5 

52  51    6.6 

4  56  44-9 

24.5 

97    6    5.6 

2  46  31.2 

245 

129  47  29.0 

-0    7  43-3 

250 

58  52  22.4 

4  50  131 

25.0 

103    0  24.4 

2  19  32.0 

25.0 

135  49  35-7 

0  40  35-4 

25-5 

64  51  38.0 

4  40  302 

255 

108  55  13.0 

I  SO  57-6 

25-5 

141  54    5-4 

I  13  14.5 

26.0 

70  49    9.0 

+4  27  44.9 

26.0 

114  50  58.8 

+1  21     3.9 

26.0 

148     I  24.5 

-I  45  197 

26.5 

76  45  14.7 

4  12     7.1 

26.5 

120  48  12.0 

0  50    7-4 

26.5 

154  12     1.2 

2  16  29.5 

27.0 

82  40  17.5 

3  53  47.5 

27.0 

126  47  25.3 

+0  18  25.2 

27.0 

160  26  24.9 

2  46  21.8 

275 

88  34  43.2 

3  32  57.7 

275 

132  49  13.7 

-o  13  44-8 

27-5 

166  45     5.8 

3  14  341 

28.0 

94  29    0.9 

3    9  49-7 

28.0 

138  54  14-3 

0  46    4.0 

28.0 

173     8  33,9 

3  40  43-1 

28.5 

100  23  42.8 

+2  44  36.2 

28.5 

I4S    3     5-4 

-I  18  12.5 

28.5 

179  37  18.3 

-4    4  25.1 

29.0 

106  19  23.8 

2  17  30-4 

29.0 

151  16  26.0 

I  49  49-3 

29.0 

186  II  46.2 

4  25  16.1 

29.5 

112  16  41.1 

z  48  46.1 

295 

157  34  54.5 

2  20  32.1 

29s 

192  52  21.6 

4  42  52.2 

30.0 

n8  16  13.9 

I  18  38.1 

30.0 

163  59    8.2 

2  49  57.1 

30.0 

199  39  23.7 

4  56  49-6 

30-5 

134  18  42.6 

0  47  22.0 

305 

170  29  41.6 

3  17  39-1 

30-5 

206  33     5.6 

5     6  45.4 

31.0 

130  24  48.4 

+0  15  14.4 

310 

177     7    4.8 

-3  43  II-2 

31.0 

213  zz  32.9 

-5  12  18.7 

31.5 

'  136  35  12.4 

-0  17  26.2 

315 

183  51  42.2 

1-4    6     5.4 

31-5 

220  40  41.7 

-5  13  II-2 
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212     MOON'S  EQUATOR,  LONGITUDE,  ETC.,  1915. 


GREENWICH  MEAN  NOON. 


MOON'S  EQUATOR. 

r 

Q 

C 

• 

J 

a' 

Date. 

Indinatkm 

to  the 

Earth's 

Bquator. 

Ascendmf 

Node 
on  Earth's 

Ascending 

Node  on 

Earth's 

Equator. 

Longitude  of 
the  Moan's 

Mean 
Longitude 
o<  Moon's 

Moon's 

Mean 

Mooo 

in  Mean 

Equator  to 

Ascending 

Mean 

Solar 

Ascendinf 
Node 

DaUy  Motion. 
+6'.d84. 

Node. 
DaUy  Motion, 

Longitude. 

Days. 

on  Ecliptic. 

-3'.X77. 

Jan.    o 

0 
22 

8.9 

147  10.4 

• 
2 

5.5 

224  35-9 

329    5-9 

9044.9 

O.I 

I  19.06 

lO 

22 

9.4 

146  36.9 

2 

7-4 

225  42.7 

328  34.1 

222  30.8 

0.3 

a  38." 

20 

22 

9.8 

146    3-4 

2 

9.2 

226  49.6 

328    2.4 

354  16.6 

0.3 

3  57  i« 

30 

22 

10.3 

145  29.9 

2 

II. I 

227  56.4 

327  30.6 

126    2.4 

0.4 

5  16.33 

Feb.   9 

22 

10.8 

144  56.5 

2 

12.9 

229    3-3 

326  58.8 

257  48.3 

OS 
0.6 

635.39 
7  54-35 

19 

22 

"3 

144  23.0 

2 

14.8 

230  10. 1 

326  27.1 

29  34- 1 

0.7 

9  13.41 

Mar.    I 

22 

11.8 

143  49-5 

2 

16.6 

231  16.9 

325  55.3 

161  20.0 

0.8 

10  33.47 

II 

22 

12.3 

143  16.1 

2 

18.4 

232  23.8 

325  23.5 

293    5.8 

0.9 

i^  51.53 

21 

22 

12.8 

142  42.7 

2 

20.2 

233  30-^ 

324517 

6451.6 

I.O 

13  10.58 

31 

22 

13.3 

142    9.2 

2 

22.0 

234  37.5 

324  20.0 

196  37-5 

2.0 

96  a  1. 17 

Apr.  lo 

22 

13.9 

141  35.8 

2 

23.8 

235  44-3 

323  48.2 

328  23.3 

30 

A    ^ 

39  31.7s 

^4k     ^«a    44 

20 

22 

14.4 

141    2.4 

2 

25.5 

236  51.2 

323  16.4 

100    9.1 

52  43.33 
65  S».9" 

30 

22 

14.9 

140  29.1 

2 

27.3 

237  58.0 

322  44.6 

231  55.0 

5-0 
6.0 

May  10 

22 

155 

139  55-7 

2 

29.0 

239    4.8 

322  12.9 

340.8 

79    Z'^ 

20 

22 

16.0 

139  22.4 

2 

30.7 

240  1 1.7 

321  411 

135  26.7 

• 

7.0 
8.0 

92  1409 
105  24.67 

30 

22 

1 6.6 

138  49.0 

2 

32.4 

241  18.5 

321    9-3 

267  12.5 

9.0 

"8  35^5 

June  9 

22 
22 

17.1 
17.7 

138  15.7 
137  42.4 

2 
2 

34-1 
35.8 

242  25.4 

243  32.2 

320  37.6 
320    5.8 

38  58.3 
170  44.2 

lO.O 

i3t  45.84 

19 

JHoors. 

•      # 

29 

22 

18.3 

137    9.2 

2 

37.4 

244  39.0 

319  34.0 

302  30.0 

Z 

0  3«-94 

—  '-' 

July    9 

22 

18.9 

136  35.9 

2 

390 

245  45-9 

319    2.2 

74  15.9 

2 
3 

I    5.88 
X  38.81 

19 

22 

19.4 

136    2.6 

2 

40.7 

246  52.7 

318  30.5 

206    1.7 

4 

3  Z1.76 

29 

22 

20.0 

135  29.4 

2 

42.3 

247  59-6 

317  58.7 

337  47.5 

5 

2  44.70 

Aug.   8 

22 

20.6 

134  56.2 

2 

43.9 

249    6.4 

317  26.9 

109  33.4 

6 

3  17.65 

18 

22 

21.2 

134  23.0 

2 

45.4 

250  13.3 

316  55.2 

241  19.2 

7 

3  50-59 

28 

22 

21.9 

133  49.8 

2 

47.0 

251  20.1 

316  23.4 

13    5.0 

8 
9 

423.53 
4  56-47 

Sept.  7 

22 

22.5 

133  16.6 

2 

48.5 

252  26.9 

315  51.6 

144  50.9 

zo 

529.41 

17 

22 

23.1 

132  43-4 

2 

50.1 

253  33.8 

315  19.8 

276  36.7 

II 

6  2.35 
635-29 

7  8.23 

7  41.17 

27 
Oct.    7 

17 

22 
22 
22 

23.7 
24.4 

25.0 

132  10.2 

131  37.1 
131    4.0 

2 
2 

2 

51.6 

53.1 
54.5 

254  40.6 

255  47.5 

256  54.3 

314  48.1 
314  16.3 
313  44.5 

48  22.6 
180    8.4 
3"  54.2 

12 

13 
14 

27 

22 

25.6 

130  30.9 

2 

56.0 

258    1.2 

313  12.7 

83  40.1 

IS 

8  14.1Z 

Nov.  6 

22 

26.3 

129  57.8 

2 

57.4 

259    8.0 

312  41.0 

215  25.9 

16 

847-06 

16 

22 

26.9 

129  24.7 

2 

58.9 

260  14.8 

312    9.2 

347  11.7 

17 

9  30.00 

26 

22 

27.6 

128  51.6 

3 

0.3 

261  21.7 

3"  37.4 

118  57.6 

18 

952.94 

Dec.    6 

22 

28.3 

128  18.6 

3 

1.7 

262  28.5 

311    5-7 

250  43.4 

19 
20 

10  35.88 
10  58.8a 

16 

22 

28.9 

127  45.6 

3 

3.0 

263  35.4 

31033.9 

22  29.3 

31 

II  31.76 

261  22 
361  22 

29.6 

127  12.6 

3 

4.4 

264  42.2 

310    2.1 

154  15.1 

23 

13     4.70 

30.3 

126  39.6 

3 

5.7 

26549.1 

309  30.3 

286    0.9 

23 

1      1237.64 
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QUANTITIES  REQUIRED  IN  COMPUTING    | 

SUN'S  ABERRATION  AND  HORI- 

THE MOON'S  LIBRATION. 

ZONTAL  PARALLAX. 

Aroumbnt,  (ft— a.),  or  (ft— A.-180**). 

For  Grbsnwich'Mban  Noon. 

ft-^ 

h 

z 
A 

B 

ft-^ 

Date. 

Aberration. 

Hor.  Par. 

• 

• 

f 

•      / 

• 

Z91S. 

// 

// 

0 

0.0 

37 

0    0.0 

z8o 

Jan.        0 

-30.81 

8.9s 

9 

0.0 

37 

0    3.3 

178 

10 

3o.8z 

8.95 

4 

o.x 

37 

0    6.4 

Z76 

30 

30.80 

8.94 

6 

o.z 

38 

0    9.6 

174 

^  ^       30 

30.77 

8.93 

8 

o.a 

38 

0    13.8 

Z7a 

Feb.       9 

30.74 

8.9a 

10 

0.2 

38 

0  z6.o 

Z70 

'9 

—30.70 

8.90 

IS 

0-3 

38 

0  19.3 

168 

Mar.        z 

30.65 

8.88 

14 

03 

38 

0  33.3 

166 

II 

30.60 

8.86 

16 

0.3 

39 

0  35.4 

164 

3Z 

ao.54 

8.83 

18 

0.4 

39 

0  38.5 

163 

31 

30.48 

8.8z 

90 

0.4 

40 

0  31-5 

z6o 

Apr.      10 

—20.42 

8.78 

M 

0.4 

40 

034.5 

158 

30 

30.36 

8.76 

»4 

0.5 

41 

037-5 

Z56- 

30 

30.31 

8.73 

36 

o-S 

4» 

0  40.4 

154 

May      10 

30.26 

8.7Z 

s8 

0.5 

4a 

0  43-2 

152 

30 

20. 83 

8.69 

30 

0-5 

43 

0  46.1 

ISO 

30 

-20.18 

8.68 

3a 

0.6 

44 

0  48.8 

148 

June       9 

20.16 

8.67 

34 

0.6 

45 

0  51.5 

146 

19 

30.14 

8.66 

3<5 

0.6 

46 

0  54- 1 

144 

39 

30.13 

8.66 

3« 

0.6 

47 

0  56.7 

Z43 

July       9 

30.13 

8.66 

40 

0.6 

49 

0  59-2 

140 

19 

-20.14 

8.66 

4a 

0.6 

50 

I     1.6 

138 

29 

30.16 

8.67 

44 

0.6 

5« 

z     4.0 

136 

Aug.       8 

20.18 

8.68 

46 

0.6 

54 

z    6.3 

134 

18 

20. 33 

8.69 

48 

0.6 

56 

I    8.5 

132 

28 

30.36 

8.71 

50 

0.6 

58 

z  10.6 

130 

Sept.      7 

-20.31 

8.73 

5a 

0.6 

61 

Z    13.6 

138 

17 

aO.36 

8.76 

S4 

0.6 

64 

I  14-5 

136 

37 

30.43 

8.78 

56 

0.6 

67 

z  16.4 

Z34 

Oct.        7 

30.48 

8.8z 

58 

0.6 

70 

z  z8.z 

Z33 

17 

aO.54 

8.83 

60 

0.5 

75 

I  19.8 

Z30 

37 

-30.S9 

8.86 

62 

0.5 

80 

z  31,3 

zz8 

Nov.       6 

20.65 

8.88 

64 

0.5 

85 

z  33.8 

zz6 

z6 

30.70 

8.90 

66 

05 

9a 

z  24.  z 

114 

26 

20.74 

8.93 

68 

0.4 

zoo 

I  25.4 

iza 

Dec.        6 

20.77 

8.93 

70 

0.4 

Z09 

z  36.5 

zio 

16 

— ao.79 

8.94 

7a 

0.4 

131 

z  37.6 

Z08 

36 

30.81 

8.95 

74 

0-3 

135 

z  38.5 

106 

36 

— 30.8Z 

8-95 

76 
^0 

03 
0-3 

154 
180 

z  39.4 
z  30.  z 

104 

103 

78 

80 

0 

0.3 

215 

1 30.7 

ZOO 

8a 

0.3 

368 

I  31.3 

98 

84 
S6 

88 

0.1 

357 

I  31-6 

96 

o.z 

535 

I  319 

94 

S«in's  Mean  Equatorial  Horizontal 

0.0 

1070 

z  32.0 

93 

Parallax. 

90 

0.0 

00 

z  32.1 

90 

8".8o;  log»o.94448. 

/I  has  the  sign  of  tan  (^— ft) 

A  has  the  sign  of  cos  (ft —A.) 

Bhasth 

e  sign  of  sii 

l(ft-^) 

See  formulfle,  page  xi. 
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PRECESSION  AND  OBLIQUITY,  1915. 


(CONSTANTS  OF  PAIUS  CONFBRENCB.) 

FOR  GREENWICH  MEAN  NOON. 


Preces^ 
sionin 
Longi- 
tude 
from 
X9X5.0. 

« 

NuUtion. 

Obliquxty 

Bcliptic. 

{NevKifmb.) 

Date. 

Pfcoe^ 
stoain 
Longi- 
tude 
from 
1915.0. 

Nutatioa. 

;*^J    «.              »- 

Date. 

In 
Longi- 
tude. 

InR.A. 

In 

ObUqid- 

ty. 

In 
Longi- 
tude. 

InR-A. 

9*  M 

In 

ObUqui- 

ty. 

ObBoiutr 

Bdipdc 
(JVcmmA) 

n 

tt 

s 

// 

,3,:  a/ 

// 

It 

a 

// 

<y 

Jan.    o 

-0.13 

+  9.07 

+0.554 

+7.33 

8.56 

July   4 

+25.32 

+11.51 

+0.704 

+6.48 

747 

5 

+  0.56 

9-35 

0.572 

7.35 

8.57 

9 

26.01 

".75 

0.719 

6.50 

749 

lO 

I.2S 

9.62 

0.588 

7.38 

8.60 

14 

26.70 

11.96 

0.732 

6.52 

7.50 

15 

1.94 

9.86 

0.603 

7.43 

8.64 

19 

27.39 

12.15 

0.743 

6.56 

7«53 

20 

2.62 

10.07 

0.616 

7.48 

8.69 

24 

28.08 

12.32 

0.753 

6.60 

7-57 

25 

+   331 

+10.25 

+0.627 

+7-54 

8.74 

29 

+28.76 

+12.45 

+0.762 

+6.65 

7.61 

30 

4.00 

10.40 

0.636 

7.62 

8.81 

Aug.  3 

2945 

12.55 

0.768 

6.71 

7.66 

Feb.   4 

4.69 

10.49 

0.642 

7.70 

8.88 

8 

30.14 

12.62 

0.772 

6.78 

7.73 

9 

538 

10.55 

0.645 

7-77 

8.95 

13 

30.83 

12.65 

0.774 

6.84 

7.78 

14 

6.06 

10.57 

0.646 

7.84 

9.01 

18 

31.52 

12.65 

0.774 

6.90 

7-83 

19 

+   6.75 

+10.55 

+0.645 

+7.91 

9.07 

23 

+32.20 

+12.62 

+0.772 

+6.96 

7.88 

24 

7-44 

10.50 

0.642 

7-97 

9.13 

28 

32.89 

12.56 

0.768 

7.01 

7-93 

Mar.    z 

813 

10.41 

0.637 

8.02 

9.17 

Sept.  2 

33.58 

12.46      0.762 

7.04 

7.96 

6 

8.82 

10.30 

0.630 

8.04 

9.19 

7 

34.27 

12.35      0.755 

7.07 

7.98 

XI 

9.50 

10.17 

0.622 

• 

8.06 

9.21 

12 

34.95 

12.22 

0.747 

7.08 

7.99 

16 

+10.19 

+10.04 

+0.613 

+8.06 

9.19 

17 

+35.64 

+12.07 

+0.738 

+7.08 

7.98 

21 

10.88 

9.88 

0.604 

8.05 

9.17 

22 

36.33 

11.90 

0.729 

7.06 

7-95 

26 

"57 

9.72 

0.595 

8.02 

9.14 

27 

37.02 

".75 

0.719 

703 

7.9a 

31 

12.25 

9.58 

0.586 

7.98 

9.10 

Oct.    2 

37.71 

"•59 

0.709 

6.98 

7.86 

Apr.    5 

12.94 

9-45 

0.578 

7.91 

9.02 

7 

38.39 

11.44 

0.700 

6.92 

7-79 

10 

+1363 

+  9.34  +0.571 

+7.84 

8.94 

12 

+39.08 

+11.31 

•fo.692 

+^.84 

7-71 

15 

14-32 

9.24     0.566 

7-74 

8.84 

17 

39.77 

11.21 

0.686 

6.75 

7.61 

20 

15.01 

9.18 

0.562 

7-65 

8.74 

22 

40.46 

II. 12 

0.681 

6.64 

7-50 

25 

15.69 

9.14 

0.560 

7-54 

8.62 

27 

41.15 

11.08 

0.678 

6.53 

7.38 

30 

16.38 

9.14 

0.559 

7-43 

8.50 

Nov.  I 

41.83 

11.06 

0.677 

6.41 

7.25 

May    5 

+17.07 

+  9.17 

+0.561 

+7.31 

8.38 

6 

+42.52 

+11.09 

+0.678 

+6.28 

7.12 

10 

17.76 

9.24 

0.565 

7.19 

8.26 

XI 

43-21 

".15 

0.682 

6.x6 

6.98 

IS 

18.45 

9-34 

0.571 

7.08 

8.13 

16 

4390 

11.26 

0.689 

6.03 

6.85 

20 

1913 

9-47 

0.579 

6.97 

8.02 

21 

44.58 

11.40 

0.698 

5.91 

6.72 

25 

19.82 

9.63 

0.589 

6.87 

7.91 

26 

45-27 

"•59 

0.709 

5-8o 

6.61 

30 

+20.51 

+  9.8a 

+0.601 

+6.78 

7.82 

Dec.   I 

+45.96 

+11.79 

+0.722 

+5.69 

6.50 

June  ^ 

21.20 

10.03 

0.614 

6.69 

7.72 

6 

46.65 

I  a. 03 

0.736 

5.60 

6.49 

9 

21.88 

10.26 

0.628 

6.63 

7.65 

II 

47-34 

12.29 

0.752 

5-52 

6.31 

14 

22.57 

10,50 

0.643 

6.57 

7.59 

16 

48.02 

12.57 

0.769 

5.46 

6.34 

19 

23.26 

10.76 

0.658 

6.52 

7'53 

21 

48.71 

12.86 

0.786 

5-41 

6.19 

24 

+23.95 

+11.02 

+0.673 

+6.49 

7-49 

26 

+49.40 

+13.15 

+0.804 

+5.39 

6.16 

29 

24.64 

11.27 

0.689 

6.48 

7.48 

31 

50.09 

13.43 

0.822 

5.38 

6.14 

July   4 

+25-32 

+11. 51 

+0.704 

+6.48 

7.47 

36 

+50.77 

+13.71 

+0.839 

+5-39 

6.XS 

Precession  for  1915.0  .     .     50.2597  Iog= 

=1.701220 

Mean  Obliquity,  I9i5.( 

>.                 •       /     w 

Precesston  in  a  Solar  day  .    0. 13761  log= 

=9- 13865 

Newcomb 

.    .   23  27 1.23 

Precession  in  a  Sidereal  day  0. 13723  log= 

=9- 13745 

Hansen 

.    .   23  27  ^'^ 

The  short  period  terms  of  the  Nutation  i 

ire  given 

Le  Verrier 

.    .    23  37  0-^ 

forWa 

Lshingto 

n  midni 

ght  on  ] 

pp.  231- 

-232. 

Peters 

•         *          • 

•         • 

»          •          • 

.      .      21 

1  27  0.70 
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216     FORMUU:  FOR  THE  REDUCTION  OF  STARS,  1915. 

The  constants  of  precession,  nutation  and  aberration  adopted  by  the  Cof^tr- 
ence  Internationale  des  ^toiles  Fondamentales  which  met  in  Paris  in  May,  1896,  are 
gi\ren  on  page  xiv,  and  together  with  the  notation  of  Bessel  are  used  in  the  for- 
mulae which  follow. 

BESSELIAN  STAR-NUMBERS. 


Terms  of  Lang  Period. 
i4a=r—  0.342  ao  sin  Q 
+  0.004  15  sin  2  S2 

—  0.025  26  sin  2  L 

4-  0.002  51  sin  (L— r) 

—  0.000  99  sin  (3  L— r) 
+  0.00042  sin  (L+r) 
4-  0.000  25  sin  (2  L— ft) 


Terms  of  Short  Period, 
—0.004  05  sin  2  C 
+0.000  23  sin  (C  +f  0 
4-0.001  34  sin  (C  —  f ') 
—0.000  68  sin  (2  C  —ft) 
—0.000  52  sin  (3C  ""-T"') 
4-0.000  30  sin  (C  —2  L4-i^) 
4-0.000  12  sin  2  (C  — L) 


// 


#/ 


B=   —  9.210  cos  ft 
4-  0.090  cos  2  ft 
—  0.552  cos  2  L 

—  0.022  cos  (3  L— r^ 

4-  0.009  cos  (L4--n 
4-  0.007  cos  (2  L— ft) 

—20.4700  cos  00  cos  O 

—20.4700  sin  0 


—0.088  cos  2  C 
—0.0x8  cos  (2C  —ft) 
—0.0 1 1  cos  (3C  — ^0 
4-0.005  cos  (C  4-J^ 


C 
D 


E=s   —  0.0417  sin  ft4-o'*.ooo5  sin  2  ft— o".oo3i  sin  2  L 


Bbssbi«'s  Star-Constants, 


aa=3".072  6a  4- 1  ••336  38  sin  a^  tan  ^0 

6— tV  cos  ^o  ^°  ^( 
<^=A  cos  a^  sec  ^, 
d»|^  sin  a^  sec  ^, 


o 
o 
o 


a'=2o".0455cosao 

6'=s— sin  a^ 

c'sstan  09  cos  ^o— sin  a^  sin  S^ 


d'=cos  a^sin  ^o 


Formuke/or  Reduction  to  Apparent  Position, 

* a=^a^-\-rM+Aa+Bb+Cc+Dd-\-j\E       (in  time) 
S=c6^-\-rM''\'Aa'-\-Bl/'{'Ccf+Dd'  (in  arc) 

INDEPENDENT  STAR-NUMBERS. 

/4-y^«  4-46".o892  A  4-E  (in  arc)  =»3«.072  62  A  +^  E  (in  time) 

y*=  —  o*.oi24  sin  2(C  4^'.oo4i  sin  (C  — r*) 4-o*.ooo7  sin  (C  4--r^ 
—  o'.oo2i  sin  (2(C  — ft)— oVooi6  sin  (3(C  — r'O 
4-  o'.ooo9  sin  (C  —  2  L4-f  )+o*'O004  sin  2  (C  — L) 
^  sin  G^B  h  sin  H=C  i^C  tan  C9 

y  cos  G=2o".0455  i4  h  cos  H=:D 

FormuUs/or  Reduction  to  Apparent  Position, 

♦  ar=a^4-/4-/ 4-r/* 4- A  ^  sin  (^4-^0)  tan  *o+tV  *  sin  (H4-ao)  sec  d^     (in  time) 
*=*o+''/''4-^  cos  (G4-ao)4-A  cos  (/Z+^o)  sin  *o+*  cos  *o  (hi  arc) 

In  the  above  formulae, 
r  denotes  the  time  reckoned  in  units  of  one  year,  from  the  beginning  of  the 
Besselian  fictitious  year  (1915,  January  o**.732,  Washington  mean  time), 
«of  <^o,     the  star's  mean  R.  A.  and  Decl.  at  the  beginning  of  the  fictitious  year, 
a,    d,      the  star's  apparent  right  ascension  and  declination  at  the  time  r, 
//,  pi\      the  annual  proper  motion  in  right  ascension  and  declination, 


O,  the  Sun's  true  longitude, 
L,  the  Sun's  mean  longitude, 
ft,  the   longitude   of    the   Moon's 
ascending  node, 


tt),  the  obliquity  of  the  ecliptic, 
r,  the  long,  of  the  Sun's  perigee, 
r\  the  long,  of  the  Moon's  perigee, 
C  ,  the  Moon's  mean  longitude. 


*  See  page  3x7  for  statement  concerning  the  use  of  these  formulc. 
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The  independent  star-numbers  are  more  convenient  than  Bessei^'s,  when  only 
one  or  two  apparent  positions  of  a  star  are  required,  or  when  Bbssei«'s  star- 
constants  are  not  known  with  suffident  accuracy. 

In  using  the  star-constants  of  the  British  Association  Catalogue,  a,  6,  c,  d,  a\  h\ 
<f,  d\  with  the  star-numbers  of  this  Ephemeris,  the  quantities  to  be  computed  are 
Ac,  Bd,  Ca,  Db,-Ac',-Bd',-Ca',-'Db\ 

In  the  computation  of  the  independent  star-numbers  given  for  Waidiington 
mean  midnight  of  each  day  of  the  year,  on  p&ges  222-229,  the  short-period  terms — 
that  is,  the  terms  involving  the  Moon's  mean  longitude — ^have  been  included  in  the 
two  columns  headed  G  and  Log  g.  The  quantities/ andy^  correspond  to/'  and/', 
respectively,  as  given  on  the  page  of  constants  in  Part  IV  of  the  American  Ephemeris 
for  the  years  1901  to  191 1,  inclusive,  and  are  tabulated  in  the  third  and  fourth 
columns,  respectively,  giving  separately  the  effect  of  the  long-period  and  short- 
period  terms.  /  differs  but  slightly  from  the  term  — o".i866  sin  2  C  +0^.0622  sin 
(C  -/^)  given  on  page  37  of  the  Procks-Verbaux  of  the  Paris  Conference,  and  also 
on  page  289  of  the  American  Ephemeris  and  Nautical  Almanac  for  1900.  In  com- 
puting the  reduction  of  stars  from  mean  to  apparent  place,  or  vice  versa,  using  the 
mdependent  star-numbers,  the  quantity/  (which  is  the  same  for  all  stars)  should 
be  omitted  in  using  the  formulae  for  a  on  page  216,  in  case  it  is  desired  to  make  the 
reduction  in  conformity  with  the  decision  of  the  Paris  Conference  with  reference 
to  this  matter.    See  page  of  Procks-Verbaux  above  cited. 

In  the  computation  of  the  Besselian  star-numbers,  pages  218-221,  all  short- 
period  terms  have  been  included,  and  hence  in  using  these  quantities  in  the  reduction 
of  stars  to  apparent  place  by  means  of  the  formulae  for  that  purpose  on  page  216,/ 
must  be  subtracted  from  the  final  result  if  it  is  desired,  in  compliance  with  the 
decision  of  the  Paris  Conference,  to  omit  that  quantity. 

In  computing  the  ephemerides  of  the  drcumpolar  stars  in  this  volume,  all 
short-period  terms  have  been  included,  excepting  the  quantity/  above  mentioned, 
which  has  been  omitted. 

In  the  computation  of  the  ephemerides  of  the  tennlay  stars,  no  short-period 
terms  have  been  included.  These  terms  attain  two  maxima  and  two  minima 
during  the  tropical  month.  At  maximum  and  minimum  they  may  amount  in 
right  ascension  to  ±0^.008  tan  ^,  and  in  declination  to  ±o".i3.  For  computing 
the  effect  of  these  terms  for  the  correction  of  the  positions  of  stars  interpolated 
from  the  ten-day  ephemerides,  the  following  formulae  may  be  used,  in  which  ^a 
and  Jd  denote  the  effect  of  the  short-period  terms  in  right  ascension  and  decli- 
nation, respectively,  and  ^"^  and  ^"od,  the  sum  of  the  short-period  terms  of  the 
nutation  in  longitude  and  obliquity: 

Ja^D'^a  ^"i^-^D^a  S"o9 

The  values  of  8"^  and  of  8"co  for  Washington  mean  midnight  are  given  for 
each  day  of  the  year  on  pages  231-232,  and  have  been  computed  as  follows: 

in  which  A,  and  B,  are  the  sums  of  the  short-period  terms  given  in  the  expressions 
for  A  and  B  on  page  216. 

The  quantities  D'^a,  D^^a,  D^8,  and  Df„8  are  given  for  each  ten-day  star  on 
pages  287-486,  and  have  been  computed  by  means  of  the  following  formulae: 

^V^~  "^  ^^°  ^  *^^°  tf  sin  a>  Df^a=  —  ^  cos  a  tan  8 

The  complete  derivative  of  the  right  ascension  with  reference  to  ^  is 

-D^^=  tV  (cos  <»+sin  a  tan  8  sin  co) 

tod  the  omission  of  the  term  ^^  cos  00  is  made  in  accordance  with  the  above- 
mentioned  decision  of  the  Paris  Conference  with  reference  to  the  quantity y. 
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BESSELIAN  STAR-NUMBERS,  1915, 


FOR  WASHINGTON  MEAN  MIDNIGHT, 


Solar  Day. 
(Sid.  Hr.) 

Logi4. 

LogB. 

LogC. 

JjogD. 

Solar  Day. 

(Sid.  Hr.) 

Loffii. 

togB. 

LoffC. 

Loff£>. 

Jan.      o 

+9.25629 

^.8594 

-0.50104 

+1.30484 

Feb.    15 

+9-52795 

-0.9012 

-x.  19460 

+105343 

I 

9.26940 

0.8608 

0.54388 

1-30345 

16 

9.52862 

0.90x9 

X. 19958 

1.Q4166 

2 

9.28096 

0.8632 

0.58276 

1.30191 

17 

952953 

0.90x5 

1.20436 

X. 02942 

3 

9.29041 

O.8I662 

0.61831 

1.30023 

18 

9-53104 

0.9004 

X.20896 

1. 01670 

h        ^ 

9.29758 

0.8692 

0.65104 

1.29841 

h      '9 

9-53335 

0.8989 

1-2x337 

1-00347 

(7.0)     5 

+9.30272 

-0.8716 

-0.68135 

+1.29644 

(10.0)  20 

+9-53653 

-0-8973 

-1.21761 

+0.98968 

6 

9-30651 

0.8728 

0.70956 

1.294^2 

21 

9-54050 

0.8961 

1.22x67 

0.9753^ 

7 

9-30999 

0.8726 

0.73591 

1.29206 

23 

9-545" 

0.8954 

1-22555 

096033 

8 

9.31440 

0.87 1 1 

0.76063 

1.218964 

33 

955015 

0.8956 

X. 22927 

0.94467 

9 

9.32069 

0.8687 

0.78390 

1.28708 

M 

9-55521 

0.8968 

X. 23282 

0.92830 

lO 

+9.32927 

-0.8660 

-0.80583 

+1.28436 

25 

+9-55991 

-0.8988 

-1.23620 

+0.91115 

II 

9-33991 

0.8639 

0.82659 

1. 28 148 

26 

9.56380 

0.9016 

1-23943 

0.89318 

12 

9-35182 

0.8629 

0.84627 

1.27845 

27 

956672 

0.9046 

1.24250 

0.87439 

13 

936391 

0.8635 

0.86496 

•  1-27525 

28 

956853 

0.9074 

I. 24541 

0-85442 

14 

9-37501 

0.8656 

0.88275 

1.27190 

Mar.      I 

956939 

09093 

1. 2481 7 

0.83347 

15 

+9.38430 

-0.8687 

-0.89970 

+1.26838 

2 

+956974 

-0.9101 

-1.25078 

9 

+0.81 133 

16 

9-39144 

0.8723 

0.91589 

1.26469 

3 

9-57015 

0.9095 

1.25324 

0.78786 

17 

9-39653 

0.8756 

0-93135 

1.26084 

4 

9.57122 

0.9078 

1-25555 

0.76293 

18 

9.40005 

0.8781 

0.94615 

1.25681 

5 

9-57344 

0.9053 

1.25772 

0.7363s 

19 

9.40266 

0.8796 

0.96032 

1.25261 

.       ' 

9-5769<^ 

0.9028 

I-2S974 

0.70791 

h       ao 

+9.40504 

-0.8798 

-0.97392 

+1.24823 

(11.0)    7 

+9-58164 

-0.9009 

-X.  361 62 

+0-67735 

(8.0)    21 

9.40783 

0.8793 

0.98696 

1.24366 

8 

958694 

0.9002 

1-26337 

0.64434 

22 

9-41150 

0.8780 

0.99948 

X. 23891 

9 

9-59217 

0.9009 

1.26497 

0.60849 

33 

9.41627 

0.8764 

1. 01 152 

1-23398 

10 

9-59679 

0.9028 

X.26643 

0.56929 

24 

9-42215 

0.8749 

1. 023 10 

1.22884 

XI 

9.60029 

0.9054 

X.  26776 

0.52607 

^5 

+9.42901 

-0.8739 

-1.03424 

+1.22351 

.12 

+960257 

-0.9082 

-1.2689s 

+0.47794 

26 

9-43659 

0.8736 

1.04496 

1.21798 

13 

9.60370 

0.9104 

1.27000 

0.42370 

27 

9.44444 

0.8743 

1.05529 

1.21224 

14 

9.60404 

0.9118 

1.27092 

0.36157 

28 

9.452 II 

0.8761 

1.06525 

1.20628 

15 

9.60408 

O.9121 

I.2717I 

0.28894 

29 

945909 

0.8788 

1.07484 

1.20011 

16 

9.60419 

0.9113 

1.27237 

0.20157 

30 

+9.46488 

-0.8822 

-1.08409 

+I.I937I 

17 

+9.60473 

-0.9096 

-1.27289 

40.09198 

31 

9.46922 

0.8857 

1. 09301 

1. 18708 

18 

9.60599 

0.9074 

1.27328 

9.94498 

Feb.     I 

9.47214 

0.8888 

1.10162 

I.I802I 

19 

9.60801 

0.9050 

1-27354 

9.7210a 

2 

9-47395 

0.8909 

1. 10992 

1. 17309 

20 

9.61076 

0.9028 

1.27367 

+9-23343 

3 

947529 

0.8917 

i-"793 

1. 16572 

h    " 

9.61413 

0.901  X 

X. 27366 

-9.26374 

h         4 

+9.47697 

-0.8911 

-1. 12566 

+1.15808 

(12.0)  22 

+9-6179* 

-0.900X 

-1-27353 

-973076 

(«.0)      5 

9-47969 

0.8895 

1-13312 

I.I50I7 

23 

9.62183 

0.9001 

1-27327 

9.95038 

6 

9.48391 

0.8873 

1. 14032 

I.I4I97 

24 

9-62556 

0.9009 

1.27287 

0.09537 

7 

9.48972 

0.8854 

1. 14727 

1-13349 

25 

9.62885 

0.9026 

1-27235 

0.20373 

8 

949673 

0.8844 

1-15397 

1. 12469 

26 

9-63134 

0.9046 

1.27x70 

0.39020 

9 

-^9•50423 

-0.8848 

-1.16043 

+I.II558 

27 

+9.63297 

-0.9065 

-1.27092 

-0.36214 

10 

9-5"35 

0.8866 

1. 16667 

I.I06I4 

28 

9-63377 

0.9079 

1.27000 

0.42369 

"     951739 

0.8895 

I. 17268 

1-09635 

29 

9-63400 

0.9081 

1.26896 

0.47745 

12     9-52199 

0.8931 

I. 17847 

1. 0862 1 

30 

9.63421 

0.9070 

1.26778 

0.52513 

13     9-52509 

0.8965 

1,18405 

1.07569 

31 

9.63487 

0.9047 

1.266^8 

0.56796 

14 

+9-52691 

-0.8993 

-1. 18943 

+1.06477 

Apr.     I 

+9-63644 

-0.9014 

-1.26504 

-0.60679 

15 

+9-52795 

-0.9012 

-1. 19460 

+1-05343 

2 

+9.63917 

-0.8979 

-1.26346 

-0.64231 

E-+0".02- 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 


SobrDay. 
(Sid.  Hr.) 

Logii. 

LogB. 

1 
LogC. 

LogD, 

Solar  Day. 
(Sid.  Hr.) 

LogA. 

I.OCB. 

-0.841 1 

LoffC. 

hogD, 

Apr.     I 

+9.63644 

-0.9014 

1 

1 

-1.26504  ' 

-0.60679 

May    17 

+9.74970 

-1 .01905 

-1.33069 

2 

9.63917 

0.8979 

1.26346 

0.64231 

18 

9-75318 

0.8415 

1.00794 

1-23549 

3 

9.64396 

0.8947 

I. 26176 

0.67500 

19 

9.75618 

0.8427 

0.99643 

1. 2401 1 

4 

9.64744 

0.8926 

1.25992 

0.70526 

30 

9.75858 

0.8442 

0.98448 

1.24456 

5 

9.65216 

0.8919 

1.25794 

0.73343 

h  " 

9.76038 

0.8454 

0.97207 

1.24884 

h      6 

+9.65644 

-0.8924 

-125583 

-0.75974 

(16.0)  32 

+9.76163 

-0.8458 

-0.95918 

-1.25296 

(18.0)  7 

9-65993 

0.8940 

125358 

0.78441 

23 

9.76265 

0.8449 

0.94577 

1.25692 

8 

9.66233 

0.8959 

1.25118 

0.80764 

24 

976374 

0.8426 

0.93182 

1.26073 

9 

9.66368 

0-8975 

1.24865 

0.82954 

25 

9-76535 

0.8390 

0.91728 

1.26436 

10 

9.66428 

0.8984 

1.24598 

0.85026 

36 

9.76777 

0.8345 

0.90212 

1.26785 

II 

+9.66445 

-0.8981 

-1.24317 

-0.86991 

27 

+9.77106 

-0.8301 

-0.88629 

-1.27119 

12 

9.66467 

0.8966 

I. 24021 

0.88857 

38 

9-775" 

0.8263 

0.86974 

1.27438 

13 

9.66520 

0.8942 

1. 23710 

0.90634 

29 

'  977960 

0.8241 

0.85242 

1-27743 

14 

9.66632 

0.891 1 

1.23384 

0.92327 

30 

9.78409 

0.8236 

0.83426 

1.28034 

IS 

9.66817 

0.8878 

1.23044 

0.93944 

31 

9.78816 

0.8246      0.81518 

1. 283 10 

i6 

+9.67066 

-0.8845 

-1.22688 

-0.95489 

June     I 

+9.79148 

-0.8266 

-0.79510 

-1-28573 

17 

967373 

0.8816 

1. 22316 

0.96969 

2 

9-79399 

0.8288 

0.77392 

1. 2882 1 

18 

9.67728 

0.8796 

I. 21929 

0.98386 

3 

9-79574 

0,8304 

0.75154 

1.29057 

19 

9.68097 

0.8784 

I. 21526 

0.99746 

4 

9.79696 

0.83 1 1 

0.72781 

1.29279 

20 

9.68462 

0.8782 

1.21107 

1. 0105 1 

h       5 

9-79795 

0.8304 

0.70259 

1.29488 

h    21 

+9.68793 

-0.8788 

-I. 20671 

-1.02306 

(17.0)    6   +9.79904 

-0.8284 

-0.67569 

-1.29683 

(14.0)  22 

9.69066 

0.8801 

I. 202 18 

1.03512 

7 

9.80045 

0.8255 

0.64689 

1.29866 

23 

9.69263 

0.8815 

1. 19748 

1.04672 

8 

980233 

0.8220 

0.61592 

1.30036 

24 

9.69392 

0.8824 

1.19261 

1.05790 

9 

9.80474 

0.8185 

0.58245 

1. 30193 

25 

9.69467 

0.8824 

1. 18756 

1.06866 

10 

9.80759 

0.8153 

0.54606 

1-30337 

26 

+9.69529 

-0.8810 

-1. 18232 

-1.07904 

II 

+9.81083 

-0.8129 

-0.50621 

-1.30469 

27 

9.69614 

0.8782 

1. 17690 

1.08905 

12 

9.81430 

0.8115 

0.46220 

1.30588 

28 

9.69772 

0.8744 

1.17128 

1.09870 

13 

9.81778 

0.81 13 

0.413 1 1 

1-30695 

29 

9.70029 

0.8700 

1. 16547 

1. 10802 

14 

982113 

0.8122 

0.35762 

1.30790 

30 

9.70386 

0.8658 

I  15945 

I.11701 

15 

9.82412 

0.8140 

0.29387 

1.30873 

May     I 

+9.70821 

-0.8626 

-I. 15323 

-I. 12570 

16 

+9.82659 

-0.8164 

-0.21900 

-1-30943 

2 

9.71288 

0.8607 

I. 14679 

I. 13409 

17 

9.82851 

0.8187 

0.12834 

1.31001 

3 

971736 

0.8603 

1.14013 

1. 14220 

18 

9.82994 

0.8203 

0.01351 

I. 3 1046 

4 

9.72127 

0.8612 

113325 

1-15003 

19 

9.83100 

0.8207 

9.85681 

1.3 1080 

5 

9.72423 

0.8628 

1.12613 

1. 15760 

20 

9.83207 

0.8197 

9.60912 

1.31103 

h     6 

+9.72626 

-0.8643 

-1.11877 

-I.16491 

h     21 

+9-83341 

-0.8171 

-8.97280 

-1.31111 

(16.0)  7 

9.72750 

0.8651 

1.11116 

1.17198 

(18.0)  22 

9-83535 

0.8136 

+9-33976 

1.31109 

8 

9.72828 

0.8648 

1.10329 

1.17881 

23 

983805 

0.8098 

9.72521 

1.31095 

9 

9.72893 

0.8633 

1.09516 

I.18541 

24 

9.84144 

0.8066 

9.92604 

1.31068 

10 

9.72981 

0.8607 

1.08674 

1.19179 

25 

9-84532 

0.8046 

0.06273 

1. 3 1030 

II 

+9-73"7 

-0.8572 

-1.07804 

-119795 

36 

+9.84934 

-0.8045 

+0.16645 

-1.30979 

12 

9-733" 

0.8533 

1.06904 

1.20390 

27 

985312 

0.8061 

0.25000 

1.30916 

13 

973570 

0.849s 

1.05972 

1.20964 

38 

985636 

0.8089 

0.31994 

1.30842 

14 

973879 

0.8460 

1.05008 

1.21519 

29 

985885 

0.8122 

0.38005 

1.30755 

IS 

9.74230 

0.8434 

1. 04010 

1.22054 

30 

9.86068 

0.8153 

0.43274 

1.3065s 

It 

+9.74601 

-0.8417 

-1.02976 

-1.22571 

July     I 

+9.86196 

-0.8173 

+0.47963 

-1.30544 

17  1+9.74970 

-0.841 1 

-1. 01905 

-1.23069 

2   +9.86393 

-0.8181 

+0.52183 

-1.30420 
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BESSELIAN  STAR-NUMBERS,  1915. 


FOR  WASHINGTON  MEAN  MIDNIGHT. 


Solar  Day. 
(Sid.  Hr.) 

toCi4. 

LoeB. 

LogC. 

hogD. 

SokrDay. 
(Sid.Hr.) 

lAHlA, 

LoeB. 

LogC. 

V0€D. 

July     I 

•^9.86196 

-0.8173 

+0.47963 

-1.30544 

Aug.    16 

+9.93928 

-0.8373 

+1.17729 

-1.08834 

a 

9.86292 

0.8181 

0.52183 

1.30420 

17 

9.94098 

0.8349 

1. 18265 

1.07842 

3 

986385 

.0.8175 

0.56018 

1.30284 

18 

9.94320 

0.833a 

1. 18782 

I.06813 

4 

9.86500 

0.8157 

0.59531 

1-30135 

19 

9-94570 

0.8329 

1.19281 

1.05746 

5 

9.86650 

0-8133 

0.62770 

1.29974 

20 

9.94828 

0.8342 

1. 19762 

1.04640 

h      6 

+9.86847 

-0.8107 

+0.65774 

-1.29800 

h      21 

+9-95057 

-0.8369 

+1.20226 

-1.03492 

(19.0)   7 

9.87080 

0.8083 

0.68572 

1.29613 

(99.0)  22 

995237 

0.8406 

1.20673 

1.02300 

8 

9.87348 

0.8067 

0.71189 

I.29414 

23 

9-95359 

0.8444 

I.2IIQ4 

I.OIO61 

9 

9.87637 

0.8060 

0.73647 

1. 29201 

24 

995432 

0.8477 

I.21518 

0.99772 

lO 

9-87934 

0.8064 

0.75961 

128975 

25 

9-^5466 

0.8498 

I.2I917 

0.98431 

II 

+9.88220 

-0.8081 

+0.78147 

-1.28736 

26 

+9-95484 

-0.8505 

+1.22300 

-0.97033 

12 

9.88483 

0.8107 

0.80217 

1.28483 

27 

9-95508 

0.8500 

1.22667 

0.95576 

13 

9.88703 

0.8139 

0.82182' 

I.28217 

28 

9.95555 

0.8485 

I.23OI9 

0.94054 

U 

9.88875 

0.8173 

0.84050 

1-27937 

29 

995634 

0.8464 

1.23357 

0.92463 

15 

9.88999 

0.8201 

0.85830 

1.27643 

30 

995748 

0.8444 

1-23679 

0.90799 

i6 

+9.89088 

-0.8219 

+0.87528 

-1-27335 

31 

+9.95892 

-0.8427 

+1.23988 

-0.89054 

X7 

9.8916a 

0.8222 

0.89150 

I. 27012 

Sept.     I 

9.96059 

0.8418 

1.24282 

0.87222 

i8 

9.89247 

0.8212 

0.90703 

1.26675 

2 

9.96238 

0.8417 

I.24561 

0.85295 

19 

9-89375 

0.8189 

0.92190 

1.26324 

3 

9.96418 

0.8427 

1.24827 

0.83265 

20 

9-89565 

0.8160 

0.93617 

1.25957 

4 

9.96584 

0.8446 

1.25079 

O.8112I 

h      21 

+9.89818 

-0.8134 

+0.94986 

-1-25574 

h       5 

+9.96728 

-0.8472 

+1-25317 

-0.78851 

(90.0)  32 

9.90120 

0.8120 

0.96302 

1-25177 

(93.0)    6 

9.96838 

0.8501 

1.25542 

0.76441 

23 

9.90448 

0.8121 

0.97568 

1.24763 

7 

9.96908 

0.8529 

1.25753 

0.7387s 

24 

9.90764 

0.8139 

0.98787 

1-24333 

8 

9-96945 

0.8550 

1.25951 

0.71133 

25 

9.91041 

0.8172 

0.99960 

1.23887 

9 

996957 

0.8559 

1.26136 

O.6819I 

26 

+9.91262 

-0.8212 

+1. 01092 

-1.23423 

10 

+9.96965 

-0.8555 

+1.26308 

-0.65021 

27 

9.91417 

0.8252 

1. 02 183 

1.22943 

II 

9-96994 

0.8537 

1.26466 

0.61585 

28 

9.91520 

0.8282 

1-03235 

1.22444 

12 

9.97060 

0.8509 

X.26611 

0.57838 

29 

9-9x588 

0.8301 

1.04252 

1.2 1928 

13 

9.97178 

0.8478 

1.26744 

0.53722 

30 

9.91644 

0.8306 

1-05233 

1-21393 

14 

9-97347 

0.8451 

1.26864 

0.49158 

31 

+9.91713 

-0.8299 

+1.06182 

-1.20839 

15 

+9-97551 

-0.8436 

+1.26971 

-0.44041 

Aug.     I 

9.91810 

0.8283 

1.07098 

1.20265 

16 

9.97764 

0.8436 

1.27065 

0.38222 

2 

9.91942 

0.8264 

1.07984 

1.19671 

17 

9-97964 

0.8451 

X. 2 7 146 

0.31484 

3 

9.92112 

0.8246 

1. 08841 

1.19056 

18 

9.98128 

0.8477 

1.27215 

0.23485 

4 

9-92313 

0.8233 

1.09669 

1. 18420 

19 

9.98236 

0.8506 

1.27271 

O.I365I 

h      5 

+992535 

-0.8229 

+1. 10470 

-1.17762 

h       20 

+9.98295 

-08533 

+1.27314 

-0.00896 

(91.0)   6 

9.92767 

0.8236 

1. 1 1246 

1.17081 

(0.0)    21 

9-98316 

0.8549 

127345 

9-82733 

7 

9.92996 

0-8253 

1.11995 

1.16377 

22 

9-98315 

0.8552 

1.27363 

-9.50850 

8 

9-93207 

0.8280 

1.12721 

I. 15648 

23 

9.98316 

0.8542 

1.27368 

+8.43650 

9 

993384 

0.8313 

1. 13423 

1.14895 

24 

9-98337 

0.8520 

1.27361 

9-57658 

10 

+9-93521 

-0.8349 

+1.14102 

-1. 14115 

25 

+9-98388 

-0.8492 

+1.27341 

+9.86165 

II 

9.93614 

0.8382 

1. 14758 

1-13309 

26 

9.98474 

0.8461 

1.27308 

0.03229 

12 

9.93670 

0.8406 

I- I 5393 

1.12475 

27 

9.98592 

0.8433 

1.27262 

0.15444 

13 

993707 

0.8417 

I. 16007 

1.11611 

28 

9.98732 

0.841 1 

1.27204 

0.24963 

14 

993746 

0.8414 

1.16601 

1.10717 

«9 

9-98889 

0.8398 

1.27132 

0.32759 

15 

+9.9381 I 

-0.8397 

+1-17175 

-1.09792 

30 

+9.99048 

-0.8395 

+1.27048 

+0.39360 

16 

+9.93928 

^.8373 

+1. 17729 

-1.08834 

Oct.      I 

+9.99202 

-0.8401 

+1.26951 

+0.45080 

E"  +o".03—  -fo».ooa 
[Eph  15] 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 


Solar  Day. 

(Sid.  Hr.) 

JjogA. 

I^ogB. 

Lo«C. 

I-ogD. 

Sokr  Day. 
(Sid.  Hr.) 

I^Ogii. 

hogB. 

LogC. 

Lo«/>. 

Oct.   I 

-1^.99302 

-0.8401 

+I.26951 

•10.45080 

Nov.  16 

+0.04130 

•^.7868 

+X.04521 

+1. 21784 

2 

9-99334 

0.8415 

X.26840 

0.50x26 

17 

0.04x78 

0.7836 

1.03458 

1.22334 

3 

9-99441 

0.8434 

1.267 1 7 

0.54638 

18 

0.04350 

0.7794 

102354 

X.22864 

4 

9-99514 

0.8453 

1.26580 

0.58715 

19 

0.04351 

0.7746 

X. 01 307 

1.23374 

n    5 

9-99555 

0.8465 

1.26439 

0.63433 

h    *^ 

0.04487 

0.7697 

X. 000x5 

1.23865 

(1.0)  6 

+9-99572 

-0.8468 

+1.26265 

+0.65847 

(4.0)  21 

+0.04650 

-0.7655 

+0.98774 

+1.24337 

7 

9.99581 

0.8458 

X.26088 

0.69003 

22 

0.04828 

0.7622 

0.97483 

1.24792 

8 

9.99603 

0.8433 

1.25896 

0.71934 

23 

0.05017 

0.7601 

0.96138 

1.25238 

9 

9-99657 

0.8397 

1.25691 

0.74669 

24 

0.05205 

0.7592 

0.94735 

1.25647 

10 

9-99757 

0.8355 

1.25471 

0.7723 X 

25 

0.05383 

0.7595 

0.93370 

X.36048 

II 

+9.99909 

-0.8314 

+1.25238 

+0.79640 

36 

+0.05538 

-0.7606 

+0.91740 

+1.26433 

12 

O.OOIOO 

0.8283 

X.24990 

0.8I9IO 

27 

0.05668 

0.7622 

0.90139 

X. 26801 

13 

0.003x2 

0.8366 

1.24727 

0.84057 

28 

0.05770 

0.7635 

0.88463 

1.27x53 

14 

0.005x4 

0.8266 

1.34449 

0.8609X 

29 

0.05847 

0.764X 

0.86703 

X.27488 

15 

0.00690 

0.8379 

1.24x57 

0.88022 

30 

0.05908 

0.7634 

0.84855 

X. 37807 

16 

+0.008x9 

-0.8299 

+1.23849 

+0.89860 

Dec.   I 

+0.05970 

-0.7612 

+0.83910 

+I.38III 

17 

0.00900 

0.8318 

X.23526 

0.9I6II 

3 

O.0605X 

0.7573 

0.80858 

1.28399 

18 

0.00937 

0.8329 

1.23187 

0.93283 

3 

0.06x66 

0.7524 

0.78689 

1.28673 

19 

0.00954 

0.8336 

1.22833 

0.94881 

4 

0.06324 

0.7471 

0.76391 

1.28930 

b   '^ 

0.00964 

0.8310 

X.  33460 

0.96410 

h    5 

0.06535 

0.7424 

0.73949 

1.29173 

(«.0)  21 

+0.00989 

-0.8280 

+1.23073 

+0.97876 

(6.0)   6 

+0.06756 

-0.7391 

+0.71347 

+1.39400 

22 

0.01043 

0.8241 

1.21667 

0.99282 

7 

0.07000 

0.7379 

0.68563 

X.396I4 

23 

O.OII30 

0.8199 

X.21245 

X. 0063 1 

8 

0.07329 

0.7387 

0.65574 

1. 29813 

24 

0.01350 

0.8158 

1.20806 

X. 01928 

9 

0.07437 

0.7409 

0.63348 

129996 

25 

0.01397 

0.8133 

X. 20348 

1. 03176 

10 

0.07581 

0.7438 

0.58847 

X. 30x66 

26 

40.01560 

-0.8096 

+1.19873 

+1.04376 

II 

+0.07693 

-0.7463 

+0.55024 

+X.30322 

27 

0.01730 

0.8080 

I.I9376 

1.05532 

12 

0.07773 

0.7476 

0.50815 

1.30463 

28 

0.01898 

0.8074 

X.  18862 

X. 06646 

13 

0.07834 

0.7474 

0.46139 

1.30590 

29 

0.02050 

0.8078 

X.  18328 

X. 07730 

14 

0.07896 

0.7454 

0.40882 

1.30703 

30 

0.02x78 

0.8088 

I-I7773 

1.08755 

IS 

0.07975 

0.7421 

0.34883 

1.30803 

31 

+0.02278 

-0.8100 

+I.I7I97 

+1.09754 

16 

40.08081 

-0.7380 

+0.27903 

+1.30888 

Nov.  I 

0.02348 

0.8109 

1. 16600 

X.  107 18 

17 

0.08214 

0.7337 

0.19565 

1.30960 

2 

0.02393 

0.8108 

1. 15981 

1. 1 1649 

18 

0.08373 

0.7301 

0.09217 

X. 3x01 8 

3 

0.02438 

0.8094 

I-I5339 

I.I2548 

19 

0.08552 

0.7273 

9.95586 

X. 31062 

4 

0.03470 

0.8065 

I -14673 

I.I34I6 

h   ^^ 

0.08741 

0.7259 

9.75584 

I. 3 1092 

h   5 

+0.02538 

-0.8022 

+1.13983 

+1. 14255 

(6.0)  21 

+0.08929 

-0.7258 

+9-37345 

+1.31108 

(».0)  6 

0.02647 

0.7971 

1. 13269 

I.I5065 

22 

0.091 10 

0.7271 

-S.98868 

X.31111 

7 

0.02806 

0.7919 

1. 12528 

I.I5847 

23 

0.09270 

0.7294 

9.63466 

X.31100 

8 

0.03005 

0.7874 

1.11760 

1. 16603 

24 

0.09410 

0.7322 

9.88358 

1. 3 1076 

9 

0.03233 

0.7845 

1. 10965 

1 .17333 

25 

0.09522 

0.7351 

0.04073 

1.31037 

10 

•K>.o346i 

-0.7833 

+1.10141 

+1. 18038 

36 

+0.09610 

-0.7374 

-0.15580 

+1.30985 

II 

0.03670 

0.7838 

1.09286 

1. 187 19 

27 

0.09675 

0.7385 

0.24657 

1-30919 

12 

0.03837 

0.7854 

X. 08401 

1. 19376 

28 

0.09737 

0.7380 

0.32150 

1.30840 

n 

0.03960 

0.7873 

107483 

X.300II 

29 

0.09808 

0.7360 

0.38528 

X. 30746 

14 

0.04041 

0.7885 

1.06533 

X.  20624 

30 

0.09905 

0.7325 

0.44077 

1.30638 

^5 

+0.04089 

-0.7884 

+1  05545 

+I.213I5 

31 

+0.10039 

-0.7284 

-0.48985 

+1.30516 

16 

+0.04130 

-0.7868 

+1 .04521 

+I.21784 

32 

+0.10212 

-0.7247 

-0.53382 

+1.30380 

E-+o".03- 
[Bph 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 


/ 

/' 

G 

H 

Solar  Day. 

r 

In 
Time. 

I*og^. 

toe  A. 

• 

% 

(Sidereal  i 
Hour.) 

In 
Time. 

In 
Arc. 

In 
Time. 

In 
Arc. 

In 

Time. 

\MU 

y 

s 

s 

•       t 

h      m 

•        c 

h      m 

ff 

Jan.     o 

-0.0006 

+0.554 

+0.001 

29633.8 

19  46.3 

351    4-3 

23  24.3 

0.90782 

I.3IOI3 

-1.38 

-0-1385 

I 

+0.0021 

0.567 

'  0.006 

297  II.O 

1948.7 

350   7-9 

2320.5 

0.91 166 

1.30993 

1.52 

o.x8ia 

2 

0.0048 

0.578 

O.OIO 

297  40.7 

19  50.7 

349  11-5 

23  16.8 

0.91600 

1.30969 

X.66 

0.2200 

3 

0.0076 

0.590 

O.OII 

298    1.8 

19  52.1 

348  15-0 

23  13-0 

0.92043 

1.30943 

1.80 

0.3556 

h       ^ 

0.0103 

0.602 

0.009 

298  15.4 

1953-0 

347  18.4 

23    9.2 

0.92433 

1. 30916 

1.94 

0.2883 

(7.0)     5 

0.0130 

+0.614 

+0.004 

298  24.6 

1953-6 

34621.8 

23    S-5 

0.92732 

1.30886 

-3.08 

-0.3186 

6 

0.0158 

0.626 

-0.002 

298  33  I 

19  54.2 

34525-0 

23    1.7 

0.92914 

1.30854 

2.23 

0.3468 

7 

0.0185 

0.638 

0.009 

29845.4 

19550 

34428.2 

22  57.9 

0.92980 

I. 30821 

2.36 

0-3732 

8 

0.0213 

0.649 

0.014 

299    5-3 

19  56.4 

34331-3 

22  54-1 

0.92968 

1.30786 

2.50 

0.3979 

9 

0.0240 

0.661 

0.016 

299  34-4 

19  58.3 

342  34.3 

22  50.3 

0.92933 

1-30749 

2.64 

0.4212 

lO 

0.0267 

+0.672 

-0.015 

300  131 

20    0.9 

34137-2 

2246.5 

0.92947 

1.30710 

-3.77-0.4431 

II 

0.0295 

0.684 

O.OIO 

300  57-5 

20    3.8 

34040.0 

2242.7 

0.93062 

1.30669 

2.91 

0.4639 

12 

0.0322 

0.695 

-0.003 

30142.7 

20   6.8 

33942.7 

22  38.8 

0.93315 

1.30626 

304 

0.4835 

13 

0.0350 

0.706 

+0.005 

30223.8 

20   9.6 

33845-3 

2235.0 

0.93698 

1.30581 

3.18 

0.5032 

14 

0.0377 

0.718 

0.012 

302  56.0 

20  II. 7 

337  47-7 

22  31.2 

0.94167 

1-30535 

3-31 

0.5200 

15 

0.0404 

+0.729 

+0.017 

303  18.5 

20  13.2 

33650.1 

2227.3 

0.94663 

1.30488 

-3-44 

-0-5370 

i6 

0.0432 

0.740 

0.018 

30331-3 

20 14. 1 

33552.3 

2223.5 

0.95131 

1-30439 

3-57 

o.55:J2 

17 

0.0459 

0.751 

0.016 

30338-1 

20  14.5 

334  54-4 

22  19.6 

0.955" 

1-30389 

3-70 

0.5686 

18 

0.0486 

0.762 

O.OII 

30341.7 

20  14.8 

iZ^  56.4 

22  15.8 

0.95796 

1-30337 

Z'^2^ 

0.5834 

19 

0.0514 

0-773 

+0.005 

30345.8 

20  15. 1 

332  58.3 

22  II.9 

0.95977 

1.30284 

396 

0.5976 

h      20 

0.0541 

+0.784 

-0.002 

303  53-3 

2015.6 

331  59-9 

22     8.0 

0.96076 

1.30230 

-4.08 

— o.6iia 

(8.0)  21 

0.0569 

0-795 

0.007 

304   5-8 

20  16.4 

331    1-5 

22    n4.I 

0.96120 

I. 30174 

4.21 

0.6241 

22 

0.0596 

0.805 

O.OII 

30424.1 

20  17.6 

330  3-0 

22     0.2 

0.96148 

1.30117 

4.33 

0.636S 

23 

0.0623 

0.816 

0.013 

30447.6 

20  19.2 

329   4.3 

21  56.3 

0.96x95 

1-30059 

4.45 

0.6488 

24 

0.0651 

0.826 

0.012 

305  150 

2021.0 

328    5.4 

21  52.4 

0.96289 

1.30000 

4.57 

0.6604 

25 

0.0678 

+0.836 

-O.OIO 

305  44.6 

2023.0 

327   6.5 

2I4S.4 

0.96450 

1-29939 

-4.69 

-0.6715 

36 

0.0706 

0.847 

-0.006 

306  14.2 

2024.9 

326    7.4 

2144.5 

0.96694 

1.29878 

4.81 

0.6823 

27 

0.0733 

0.857 

0.000 

30641. 1 

2026.7 

325   8.1 

2140.5 

0.97018 

1.29816 

4.93 

0.6926 

28 

0.0760 

0.867 

+0.005 

307    3-5 

2028.2 

324  8.6 

21  36.6 

0.97407 

1-29754 

5.04 

0.7035 

29 

0.0788 

0.877 

0.009 

307  19.7 

2029.3 

323   9.1 

2132.6 

0.97836 

1.29690 

5-iS 

0.7 121 

30 

0.0815 

+0.887 

+0.01 1 

307  29.0 

2029.9 

322    9.3 

2128.6 

0.98263 

1.29626 

-526 

-0.7214 

31 

0.0842 

0.897 

O.OIO 

30732.1 

2030.1 

321    9-4 

21  24.6 

0.98645 

1.29563 

5-37 

0-7303 

Feb.    I 

0.0870 

0.906 

0.007 

30731.5 

2030.1 

320   9.4 

21  20.6 

0.98947 

1.29496 

5.48 

0.7389 

2 

0.0897 

0.916 

+0.001 

307  30.3 

2030.0 

319   9.1 

21  16.6 

0.99146 

1. 39431 

5-59 

0.7472 

3 

0.0924 

0.925 

-0.006 

30732.6 

2030.2 

318    8.8 

21  12.6 

0.99246 

1.29365 

5.69 

07552 

h       4 

0.0952 

+0-93S 

-0.012 

30741-1 

2030.7 

317    8.2 

21     8.5 

0.99272 

1.29299 

-5-79 

-0.7639 

(M)     5 

0.0979 

0.944 

0.015 

307  57-8 

2031.9 

316    7.5 

21    4-5 

0.99271 

1.29232 

5.89 

0.7704 

6 

0.1007 

0-953 

0.015 

30822.3 

2033.5 

315    6.5 

21     0.4 

0.99301 

1.29167 

5-99 

0.7776 

7 

0.1034 

0.962 

0.012 

30852.2 

2035-5 

314    5-5 

20  56.4 

0.99412 

1.29101 

6.09 

0.7845 

8 

0.1061 

0.971 

-0.005 

30923.1 

20375 

313    4.2 

2052.3 

0.99631 

1.29034 

6.18 

0.7912 

9 

0.1089 

+0.980 

+0.003 

309  50.8 

2039.4 

312    2.8 

2048.2 

0.99956 

1.28968 

-6.28 

-0.7977 

xo 

0.X116 

0.989 

O.OIO 

310  II. 5 

20  40.8 

311    1.2 

2044.1 

1.00356 

1.28903 

6.37 

0.8039 

IX 

0.1x44 

0.997 

0.016 

31023.6 

2041.6 

309  59.4 

2040.0 

X. 0078 1 

1.38836 

6.46 

0.8100 

12 

0.1171 

1.006 

0.018 

31027.8 

2041.9 

30857.6 

20359 

I. 01 178 

1.28772 

6.54 

0.8157 

13 

0.1198 

1.015 

0.016 

31026.4  2041.8 

30755-5 

2031.7 

I. 01 508 

1.28708 

6.63    0.8213 

14 

0.1226 

+1.023 

+0.012 

31022.5   2041.5 

30653.3 

2027.6 

1. 01 748 

1.28645 

-6.71  -0.8267 

15 

o-"53 

+1.03 1 

+0.007 

310  19.5 

2041.3 

305  50.9 

2023.4 

1. 01898 

1. 28581 

-6.79 

-0.8319 
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0         f 

h      m 

•       / 

h      m 

ti 

Feb.  15 

0.1253 

+1.031 

+0.007 

310  195 

2041.3 

305  50.9 

2023.4 

1.01898 

I. 28581 

-^.79 

-0.8319 

z6 

0.1280 

1.040 

0.000 

31019-4 

2041.3 

30448.3 

2019.2 

1. 01967 

1.28519 

6.87 

0.8368 

17 

0.1308 

1.048 

-0.006 

31024.3 

2041.6 

30345-6 

2015.0 

I.OI987 

1.28456 

6.94 

0.8416 

18 

0-1335 

1.056 

O.OIO 

31034.5 

2042.3 

30242.7 

2010.8 

1. 01985 

1.28396 

7.02 

0.8462 

h^9 

0.1363 

1.064 

0.013 

31049.4 

2043.3 

301  39.8 

30  6.6 

1. 01995 

1.28336 

7.09 

0.8506 

(10.0)20 

0.1390 

+1.071 

-0.013 

311    8.1 

2044.5 

30036.7 

20   2.4 

z. 02  043 

1.28279 

-7.16 

-0.8549 

21 

0.1417 

1.079 

O.OXI 

311  28.6 

2045.9 

29933.4 

1958.2 

1. 02 146 

1.28222 

7-23 

0.8589 

22 

0.1445 

1.087 

0.007 

31149.3 

2047.3 

29830.1 

19  540 

1. 02312 

1.28166 

7.29 

0.8628 

23 

0.1472 

1.095 

-0.002 

312    8.4 

2048.6 

29726.5 

1949.8 

1.02548 

1.28111 

7-35 

0.8665 

34 

0.1500 

1.102 

+0.003 

31223.8 

2049.6 

29622.9   i945-5| 

1.02843 

I.2S058 

7.42 

0.8701 

25 

0.1527 

+I.I10 

+0.008 

31234.2   20  50.3 1 

295  19.1 

1941.3 

1. 03167 

1.28006 

-7-47 

^.8735 

26 

01554 

1. 117 

O.OIO 

3"  38.7 

20  50.6 

294  15.3 

1937.0 

1.03496 

1.27957 

7-53 

0.8767 

27 

0.1582 

1. 124 

O.OIO 

31238.3 

2050  5 

29311-3 

1932.8 

1.03793 

1.27909 

7.58 

0.8798 

28 

0.1609 

I.I3I 

0.008 

3"  34.5 

20  50.3 

292    7.2 

1928.5 

1.04025 

1.27861 

763 

0.8827 

Mai.  I 

0.1636 

1 .139 

+0.003 

31230.1 

20  50.0 

291   3.0 

19  24.2 

1. 041 7 1 

I.27816 

7.68 

0.8854 

a 

0.1664 

+1.146 

-0.003 

31228.5 

2049.9 

289  58.7 

19199 

1 .04228 

1.27773 

-7-73 

-0.8880 

3 

0.1691 

1.153 

0.009 

31232.4 

20  50.2 

288  54.3 

1915.6 

I. 04217 

1.27732 

7-77 

0.8905 

4 

0.1718 

1.160 

0.014 

3"  43-6 

2050.9 

28749.8 

1911.3 

I.O417O 

1.27693 

7.81 

0.8928 

5 

0.1746 

1.167 

0.015 

313    21 

2052.1 

28645.2^19   7.0 

1.04140 

1.27656 

7-85 

0.8950 

[      h    ' 

0.1773 

1.174 

0.012 

313  26.0 

20  53-7 

285  40.6 

19   2.7 

1.04174 

1. 27621 

7.89 

0.8970 

:  (11.0)  7 

0.1801 

+1.181 

-0.007 

313519 

2055-5 

28435-9 

1858.4 

1.04296 

1.27588 

-7.92 

-0.8989 

8 

0.1828 

1.X88 

+0.001 

31415-6 

2057.0 

28331. 1 

1854.1 

1. 045 16 

1.27557 

7.96 

0.9006 

i      ^ 

0.1855 

1.194 

0.009 

314336 

20  58.3 

282  36.3 

1849.8 

1.04808 

X. 27529 

7-98 

0.9022 

10 

0.1883 

I.301 

0.015 

31444.4 

20  59.0 

281  21.4 

1845.4 

105130 

1.27503 

8.01 

09037 

ZI 

0.1910 

1.308 

0.018 

31447.8 

2059.2 

280 16.4 

1841.1 

1.05438 

1.37478 

8.04 

0.9050 

13 

0.1938 

+1.214 

+0.018 

31445.8 

2059.1 

27911.5 

1836.8 

1.05690 

1.27456 

-8.06 

-0.9062 

13 

0.1965 

I.22I 

0.014 

31441.3 

2058.7 

278   6.5 

1832.4 

1 .05862 

1.27436 

8.08 

0.9073 

14 

0.1992 

1.228 

0.008 

31437.2 

20  58.5 

277    1-4 

1828.1 

1.0S947 

1.27419 

8.09 

0.9083 

15 

0.2020 

1.234 

+0.002 

31436.2 

20  58.4 

275  56.4 

1823.8 

1.05963 

1.27406 

8.11 

0.9090 

16 

0.2047 

1. 341 

-0.004 

31440.0 

20  58.7 

27451.4 

18 19.4 

1.05927 

127394 

8.12 

0.9096 

17 

0.2074 

+1.248 

-0.009 

31448.7 

2059.2 

27346.3 

1815.1 

1.05869 

1.27383 

-8.13 

-0.9103 

18 

0.2102 

1.254 

0.012 

315   2.5 

21   0.3 

27241.3 

18 10.8 

1. 0582 1 

1.27376 

8.14 

0.9106 

19 

0.2129 

1.261 

0.013 

31520.1 

21    1.3 

27136.3 

18  6.4 

1.05802 

1.27371 

8.14 

0.9108 

30 

0.2156 

1.267 

O.OI3 

31539.7 

21   2.6 

27031.3 

18   2.1 

1.05834 

1.27369 

8.15 

0.9109 

h" 

0.2184 

1.274 

0.009 

31559-7 

21   4.0 

269  26.4 

17  57.8 

1.05926 

1.27368 

8.15 

0.9109 

(12.0)23 

0.2211 

+1.280 

-0.004 

31618.5 

21    5.2 

26821.5 

1753-4 

1.06075 

1.27371 

-8.14 

-0.9108 

23 

0.2239 

1.287 

+0.001 

31634.1 

21   6.3 

267  16.6 

17491 

1.06280 

1.27376 

8.14 

0.9105 

24 

0.2266 

1.293 

0.006 

31645.4 

21   7.0 

266  11.9 

1744-8 

1. 065 18 

127383 

8.13 

0.9101 

25 

0.2293 

1.300 

0.009 

31652.0 

21   7-5 

265    7.2 

1740.5 

1.06769 

1.27393 

8.12 

0.9096 

26 

0.2321 

1.306 

O.OIO 

31653.8 

21    7.6 

264    2.6 

1736.2 

1.06996 

1.27405 

8. II 

0.9090 

27 

0.2348 

+I.313 

+0.008 

31652.5 

21    7.5 

262  58.0 

1731-9 

1.07175 

1.27420 

-8.09 

-0.9083 

38 

0.2376 

1.320 

+0.004 

31650.5 

21     7.4 

26153.5 

1727.6 

1.07279 

1.27436 

8.08 

0.9073 

29 

0.2403 

1.326 

-0.002 

31650.4 

21     7.4 

26049.3 

17233 

107303 

1.27455 

8.06 

0.9063 

30 

0.2430 

1.333 

0.008 

31655.5 

21   7-7 

25944.9 

17  190 

1.07263 

1.27478 

8.04 

0.9050 

31 

0.2458 

1.340 

0.013 

317    7.3 

31     8.5 

25840.7 

17  14.7 

1.07190 

1.27502 

8.01 

0.9038 

Apr.    I 

0.2485 

+1.346. 

-0.015 

317  26.4 

21     9.8 

25736.7 

17  10.4 

1.07125 

1.27527 

-7-99 

-0.9033 

a 

0.2513 

+1-353 

-0.013 

31751.2 

21  II.4 

25632.7 

17   6.2 

Z.07112 

1.27555 

-7.96 

-0.9007 

[Bpii  15] 


224         INDEPENDENT  STAR-NUMBERS,  1915. 


FOR  WASHINGTON  MEAN  MIDNIGHT. 


/ 

/' 

G 

H 

r 

I-o«^. 

Log  A. 

• 

t 

(Sidereal 
Hour.) 

In 
Time. 

In 
Time. 

In 
Arc. 

In 
Time. 

In 
Arc. 

In 
Time. 

Loci 

y 

s 

8 

0        f 

h      m 
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h      m 
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Apr.    I 

0.2485 

+1.346 

-0.015 

31726.4 

21    9.8 

25736.7 

17  10.4 

1.07125 

1.27527 

-7.99-0.9023 

3 

0.2512 

1.353 

0.013 

31751-2 

21  11.4 

25632.7 

17    6.3 

1.07112 

1.27555 

7.96   0.9007 

3 

0.2540 

1.360 

0.008 

318  18.5 

21  13.2 

255  28.9 

17    1.9 

1. 07 182 

1.27585 

7.93   0.8990 

4 

0.2567 

1.367 

-O.OOI 

31844.5 

21  15.0 

25425.2 

1657.7 

1.07339 

1.27618 

7.89'  0.8971 

5 

0-2595 

1.374 

+0.007 

319   5-7 

21  16.4 

25321.6 

1653.4 

1.07573 

X.  37653 

7.86 

0J9SI 

h     6 

0.2622 

+1.381 

+0.014 

31920.4 

21  17.4 

252  X8.2 

1649.3 

1.07846 

1.37688 

-7.82 

-0J931 

(18.0)  7 

0.2649 

1.388 

0.018 

31927.9 

21  17.9 

251 14.9 

16  45.0 

1.081 13 

1.27726 

7.78 

0.890ft 

8 

0.2677 

1-395 

0.019 

31929.8 

31  18.0 

250II.7 

16  40.8 

1.08332 

1.27766 

7-74 

o4»84 

9 

0.2704 

1.402 

0.016 

31928.7 

21  17.9 

249  8.7 

16  36.6 

1.08479 

1.27808 

7.69 

0.8859 

lO 

0.2732 

1.409 

O.OIX 

31927.9 

21  17.9 

248  5.8 

1633.4 

1.08548 

1.27852 

7.64 

0.883J 

XI 

0.2759 

+1.416 

+0.004 

31929-5 

21  18.0 

247   3-2 

16  38.3 

1.08547 

1.27897 

^.59 

-0.8804 

12 

0.2786 

1.423 

-0.002 

31936-0 

21  18.4 

346  0.7 

16  34.0 

1.08500 

1.27944 

7-54 

0.8775 

13 

0.2814 

1.431 

0.008 

319475 

21  19.2 

244  58.3 

16  19.9 

1.08439 

1.27992 

7-49 

0.8744 

14 

0.2841 

1.438 

0.012 

320  4.0 

31  20.3 

243  56.1 

16  15.7 

1.08366 

1.28043 

7.43 

0.87x1 

15 

0.3868 

1.445 

0.013 

32024.3 

21  21.6 

24254.1 

16  II.6 

1.08338 

1.38094 

7.37 

o.86n 

x6 

0.2896 

+I.4S3 

-0.012 

32046.7 

21  23.1 

241 52.3 

16   7.5 

1.08354 

1. 38146 

-7.31 

-0.8641 

X7 

0.2923 

1.460 

O.OIO 

321  9.2 

21  24.6 

340  50.7 

16   3-4 

1.08431 

1.38200 

7.35 

0.8604 

i8 

0.2950 

1.468 

-0.005 

321314 

21  26.1 

239  49.2 

15  59.3 

1.08563 

1.28255 

7.19 

08566 

19 

0.2978 

1.476 

0.000 

321 50.1 

2127.3 

33848.0 

15  55.2 

1.08744 

1.28311 

7.13 

0.832s 

20 

0.3005 

1.484 

+0.004 

322  4.8 

21  28.3 

23747.0 

1551.1 

1.08964 

1.28368 

7.05 

0.8483 

h  21 

0.3033 

+1.492 

+0.008 

322  15.0 

21  29.0 

33646.1 

1547.1 

1.09194 

1.28426 

-6.98 

-0.8440 

(14.0)a2 

0.3060 

X.499 

0.009 

322  20.6 

21  29.4 

23545.5 

15430 

1.09413 

1.28485 

6.91 

0.8394 

23 

0.3087 

1.508 

0.008 

322  22.7 

2129.5 

23445.0 

15390 

1.09589 

1.28545 

6.84 

0.8348 

24 

o.3"S 

1. 516 

+0.004 

322  24.4 

21  29.6 

233  44.8 

1535.0 

1.09703 

1.28606 

6.76 

0.8399 

25 

0.3142 

1.524 

-O.OOI 

32227.4 

2J  39.8 

233  44.8 

1531.0 

109747 

1.28667 

6.6^ 

0.8248 

26 

0.3170 

+1532 

-0.007 

32235.0 

2130.3 

23145.0 

1537.0 

1.09736 

1.38738 

-6.60 

-0.8x96 

27 

0.3197 

1.540 

0.013 

322  48.7 

31  31.2 

23045.3 

1523-0 

1.09689 

1.38791 

6.52 

0.8143 

28 

0.3224 

1-549 

0.016 

323   9-3 

2133.6 

22945.9 

1519.1 

1.09651 

1.28853 

6.44 

0.8086 

29 

0.3252 

1-557 

0.015 

32335-7 

2134.4 

22846.7 

1515.1 

1.09660 

1.38915 

6.35 

0.8027 

30 

0.3279 

1.566 

O.OII 

324   5-0 

2136.3 

22747.7 

1511.2 

1.09746 

1.38978 

6.36 

0.7967 

May     I 

0.3306 

+1-575 

-0.004 

32433.2 

21  38.1 

226  48.9 

15    7.3 

1.09925 

1. 39041 

-6.X7 

-0.7905 

2 

0.3334 

1.583 

+0.004 

324  58.0 

2139.9 

225  50.3 

15   3.4 

1.10171 

1.39104 

6.08   0.7841 

3 

0.3361 

1592 

0.012 

325159 

2I4I.I 

22451.8 

14  59.5 

1.10463 

1. 39 168 

5.99   0.7774 

4 

0.33^ 

1.601 

0.018 

32527.0 

21  41.8 

223  53.6 

14  55-6 

1. 107  56 

1.39333 

5.90]  0.7705 

5 

0.3416 

1.610 

0.020 

32532.2 

2142. 1 

323  55.6 

1451.7 

I.II006 

1.29295 

5.80  0.7634 

h     6 

0.3443 

+1.619 

+0.018 

325341 

2142.3 

33157.7 

1447.8 

1. 11193 

1.29358 

-5.70-0.7560 

(16.0)  7 

0-3471 

1.628 

0.014 

325357 

2143.4 

321     O.I 

1444.0 

1.11303 

1. 29431 

5.60^ 

0.7484 

8 

0.3498 

1.638 

+0.007 

325395 

21  42.6 

220    2.6 

1440.2 

1.11348 

1.29483 

5.50 

0.7406 

9 

0.3526 

1.647 

0.000 

325475 

2143.2 

219   5-3 

1436.4 

1- 11345 

1.29545 

5.40 

0.7324 

10 

0.3553 

1.656 

-0.006 

326  0.5 

21  44.0 

218    8.2 

1432.5 

1.1I32I 

1.29607 

5.30 

0.7240 

II 

0.3580 

+1.666 

-O.OIO 

326  18.2 

2145.2 

2I7II.3 

1428.8 

1.11307 

1.29668 

-5.19 

-0.7x53 

12 

0.3608 

1.676 

0.012 

32639.5 

2146.6 

216 14.6 

1425.0 

1. 11324 

1.29729 

S.08 

0.7063 

13 

0.3635 

1.685 

0.012 

327   2.8 

2148.2 

2I5I8.I 

14  21.3 

1-11390 

1.29789 

4.98 

0.6970 

14 

0.3662 

1-695 

O.OIO 

327  26.3 

2149.7 

2I42I.7 

1417.4 

1.11508 

1.29848 

4.87 

0.6874 

15 

0.3690 

1.705 

0.006 

32748.4 

21  51.2 

21325.6 

1413.7 

I.II682 

1.29907 

4.76 

0.6774 

16 

0.3717 

+1-715 

-O.OOI 

328   7.6 

2152.5 

212  29.5 

14  lO.O 

I.I190I 

1.29964  j-4.65 

-0.6670 

17 

0.3744 

+1725 

+0.003 

32822.8 

21  53-5 

21133.7 

14   6.2 

1. 12152 

1. 3002  if 

-4.53 

-0.6563 
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May  17 

0.3744 

+1.725 

+0.003 

33833.8 

2X  53-5 

21x33-7 

14   6.2 

I.I2152 

Z.3003Z 

-4-53 

-0.6563 

x8 

0-3772 

1-735 

0.007 

328336 

2154.2 

21038.0 

X4   2.5 

I.12415 

1-30077 

4.42 

0.6452 

19 

0.3799 

1-745 

0.009 

32840.1 

2x54.7 

20942.5 

X3  58.8 

I. 12665 

X -30x31 

4.30 

0.6337 

20 

0.3827 

1-755 

0.009 

328  43 -2 

21  549 

20847.2 

X3  55-I 

z. 12883 

X.30185 

4.18 

0.62  z8 

h" 

0.3854 

X.766 

+0.005 

32845-1 

2x550 

207  53.0 

X35X.5 

X.X3047 

X. 30238 

4.07 

0.6093 

(1S.0)22 

0.3881 

+1.776 

0.000 

33848.1 

2X55-2 

20657.0 

X347.8 

1.13x49 

1.30289 

-3-95 

-0.5964 

23 

03909 

1.786 

-0.006 

328  54.8 

2X55-7 

206    3.1 

X344.X 

I.X3300 

X. 30339 

383 

0.5830 

24 

0.3936 

1-797 

O.OX3 

329   6.7 

21  56.4 

205     7.4 

X340.5 

I.I32I8 

1.30388 

3-71 

0.5691 

as 

0.3964 

1.808 

0.016 

33935.0 

2X57-7 

304 13.8 

X3  36.9 

1. 13242 

X -3043 5 

3-58 

0.5546 

•     26 

0.399X 

X.818 

0.017 

32948.7 

21  59.2 

303  18.4 

13  33-2 

X.I3308 

X. 30483 

3-46 

0-5394 

27 

0.4018 

+Z.839 

-0.014 

33015-3 

22    x.o 

30334. 1 

13  29.6 

X.X3444 

1.30527 

-3-34 

-0.5236 

28 

0.4046 

X.840 

-0.008 

33041.6 

23     3.8 

201  29.9 

13  36.0 

Z.Z366I 

X -30570 

3.21 

0.5070 

29 

0.4073 

1.850 

+0.001 

33»   4.2 

23     4.3 

20035.9 

13  23.4 

X.I39S' 

X. 30613 

309 

0.4897 

30 

0.4100 

1. 861 

0.009 

331  31.0 

23     5.4 

199  41.9 

13  18.8 

X.  14283 

1-30653 

3.96 

0.47x5 

31 

0.4x28 

1.872 

0.0x6 

33131-2 

33     6.1 

X9848.I 

X3X5.2 

X.  14620 

1.3069Z 

2.83 

0.4524 

Jnoe  I 

0.4155 

•I-X.883 

+0.019 

331356 

33     6.4 

X97  54.4 

13  XX.6 

1. 14923 

X. 30729 

-3.71 

-0.4324 

2 

0.4183 

X.894 

0.019 

33136.6- 

33     6.4 

197    0.8 

13   8.1 

1.Z5166 

z. 30764 

3.58 

0.4113 

3 

0.4210 

X.906 

0.0X6 

33x36-9 

22    6.5 

X96  7-3 

X3   4-5 

1-^5339 

z. 30799 

2.45 

0.3888 

4 

0.4237 

X.917 

O.OIO 

33138.8 

33     6.6 

X95  X3-9 

13   0.9 

Z.Z5448 

z. 30832 

3.32 

0.3651 

h    5 

0.4265 

X.928 

+0.003 

33144-4 

33     7.0 

19420.5 

12  57-4 

X.X5509 

Z.30863 

3.19 

0-3399 

(17.0)  6    0^92  1 

+1-939 

-0.003 

33  X  54.4 

33     7.6 

X9327-3 

X2  53-8 

X-XS550 

z. 30893 

-2.06 

-0.3130 

7 

0^320 

r-950 

0.008 

332   8.6 

33     8.6 

193  34. 1 

X2  50.3 

XX5596 

1. 30919 

1.93 

0.3842 

8 

0.4347 

X.962 

O.OIX 

33226.x 

33     9.7 

191 41. 1 

1346.7 

1.15667 

X  .30945 

1-79 

0.3533 

9 

0.4374 

1-973 

O.OXI 

332  45-4 

33  XI.O 

X9048.0 

12  43-2 

1.15782 

1-30969 

1.66 

0.3197 

10 

0.4403 

1.984 

O.OIO 

333   4.6 

33  Z3.3 

X89  55-I 

X2  39-7 

X-15943 

X-3099X 

1-52 

0.1833 

II 

0.4429 

+X.996 

-0.007 

33323.6 

22  X3.5 

189  2.2 

13  36.1 

Z.Z6X52 

1.31011 

-X.39 

-0.1435 

12 

0.4456 

3.007 

-0.003 

333  38.0 

23  14.5 

188  9.4 

1333.6 

X. 16403 

z. 3 1030 

1.26 

0.099s 

'3 

0.4484 

2.019 

+0.003 

33349-7 

22  lS-3 

187 16.6 

12  39.1 

1. 16678 

X.31047 

1. 12 

0.0504 

14 

0.4S" 

2.030 

0.007 

333  57-3 

33  15.8 

X8633.9 

13  35.6 

1.16964 

Z.3Z062 

0.99 

9-9949 

'S 

0.4538 

2.043 

0.009 

334  0.9 

33  16. 1 

185  31.2 

13  33.1 

1x7343 

1. 3 1074 

0.85 

9-93" 

16 

0.4566 

+2-053 

+0.010 

334   1.2 

33  Z6.I 

18438.5 

13  18.6 

X. 17491 

1.31086 

-0.72 

-^-8563 

17 

0.4593 

2.065 

0.007 

334  o.x 

22  16.0 

X83  45-9 

I315.I 

I. 17689 

1-31095 

0.58 

9.7656 

18 

0.462  X 

2.076 

+0.003 

333  59-5 

33  16.0 

x83  53.4 

13  II.6 

I.X7833 

1.31101 

0.45 

9.6508 

19 

0.4648 

2.088 

^.004 

334   1.4 

33  16.X 

183   0.8 

13     8.1 

I. 17928 

1.31106 

0.31 

9.4941 

20 

0.467s 

2.099 

O.OIO 

334  8.1 

33  16.5 

x8i   8.3 

13     4.6 

XX7993 

1.31110 

0.18 

9.2464 

h  21 

0.4703 

+2.1XX 

-0.016 

334  20. 1 

32  17.3 

180 15.8 

13     Z.X 

X.X8054 

Z.31111 

-0.04 

-8.610Z 

(1S.0)22 

0.4730 

2.133 

0.018 

33436.9 

33  18.5 

17923.3 

II  57.6 

1.18147 

1.3x111 

+0.10 

+8.9770 

23 

0.4758 

2.X34 

0.0x6 

334  56.8 

33  X9.8 

X7830.8 

XX  54.1 

1. 18298 

1.31HO 

0.23 

9-3625 

24 

0.478S 

2.145 

o.oxz 

335  x6.8 

333X.X 

X77  38-3 

IX  50.6 

Z.Z8520 

1.3x105 

0.37 

95633 

as 

0.48x2 

2-157 

-0.003 

33534.2 

33  33.3 

17645.8 

1x47.x 

Z.Z8808 

1-31099 

0.50 

9.7000 

26 

0.4840 

+3.169 

+0.005 

33546.5 

3333.1 

X75  53.3 

II 43-6 

1x9137 

X.31091 

+0.64 

+98037 

27 

0.4867 

3.z8o 

0.0x3 

335  53- X 

3333.5 

175  0.8 

II  40.1 

z,  19479 

1.3108Z 

0.77 

9.8873 

28 

0.4894 

3.193 

0.0x8 

335  54-3 

33  33.6 

174  8.3 

1x36.5 

z.  19797 

1.31070 

0.91 

9-9572 

29 

0.4922 

2.303 

0.019 

33551-8 

23  33.5 

173  15.6 

XX33-0 

z. 30060 

1.31056 

1.04 

O.OZ73 

30 

0.4949 

3.214 

0.017 

33548.3 

33  33.3 

173  33.0 

XX  29.5 

z. 30363 

1.3x040 

z.z8 

0.0700 

1%    I 

0-4977 

+3.336 

+O.OI3 

33546.0 

33  33.1 

X7X  30.4 

iz  36.0 

z. 30404 

X.31023 

+Z.3Z 

+0.ZZ69 

2 
3. 

0.5004 
328x«— 15 

+3.337 
>i5        1 

+0.005 

:5 

33546.6 

2333.1 

[Bpl 

X7037-7 

1x33.5 

z. 30496 

1.3x004 

+Z.44 

+0.Z59X 
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y 
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s 

•        t 

h      m 

•      / 

h      m 

• 

1 

July    I 

0.4977 

+2.226 

+0.012 

33546.0 

32  23.1 

171  30.4 

II  26.0 

1.20404 

1.31023 

+1.3 1  ■^0.1169 

a 

0.5004 

2.237 

+0.005 

33546.6 

22  23.1 

170377 

II  22.5 

1.20496 

1.31004 

1.44,  0.1591 

3 

0.5031 

2.249 

-O.OOI 

3355I-I 

2333.4 

16944-9 

II  19.0 

1.20564 

1.30983 

1.58 

0.1974 

4 

0.5059 

a.  260 

0.006 

335  59-6 

2334.0 

168  53.1 

^^^S-S 

1.2063 I 

1.30960 

X.7I 

0.3326 

5 

0.5086 

2.27X 

O.OIO 

336 II. I 

33  24.7 

16759.2 

II  11.9 

X.20716 

1.30936 

1.84 

0.2650 

h     6 

0.5114 

+2.283 

-O.OII 

33624.5 

2225.6 

167    6.3 

II   8.4 

X. 30839 

1.30909 

+1.97 

+0.2950 

(W.O)  7 

0.5141 

2.294 

O.OIO 

33638-1 

3336.5 

166  13.3 

II   4.9 

X. 30997 

X.3088X 

3.10 

0-3230 

8 

0.5168 

2.305 

0.007 

33650.5 

22  27.4 

165  20.2 

II    1.3 

I.3II98 

1.30853 

3.33 

0.3493 

9 

0.5196 

2.316 

-0.003 

337   0.7 

22  28.0 

16427.0 

1057.8 

1.21433 

1.30830 

3.36 

0.3737 

lO 

0.5223 

2.327 

+0.002 

337   7-9 

3338.5 

163  33-7 

10  54.2 

I.2I692 

1-30787 

3. 49 

0.39^ 

II 

0.5250 

+2-338 

+0.006 

337  "-4 

33  38.8 

162  40.4 

1050.7 

1.21959 

1-30752 

+3.62 

40.4 187 

12 

0.5278 

2.349 

0.009 

337II-4 

33  38.8 

161 47.6 

1047.1 

X. 22222 

1.30716 

2-75 

0.4394 

13 

0.5305 

2.360 

O.OIO 

337   8.5 

22  28.6 

160  53. i 

1043.6 

1.22457 

1.30679 

3.88 

0.4591 

14 

0.5332 

2.371 

0.009 

337  3-9 

23  38.3 

159598 

1040.0 

X.22654 

1-30639 

3.00 

0.4778 

15 

0.5360 

2.382 

+0.005 

336  59-3 

3238.0 

159  6.1 

1036.4 

X  .32803 

1.30598 

3-13 

0.4956 

x6 

0.5387 

+2.393 

-O.OOI 

33656.7 

2227.8 

158 12.3 

1032.8 

1.33905 

1.30555 

+3.361+0.5136 

17 

0.541S 

2.404 

0.008 

336579 

22  27.9 

157 18.:> 

1029.3 

1.33972 

1-30511 

3.38,  o.p«8 

x8 

0.5442 

2.414 

0.014 

337   3-4 

22  28.2 

15624.3 

1035.6 

1.23028 

1.30466 

3.50 

0.5443 

19 

0.5469 

2.425 

0.017 

33713-5 

22  28.9 

1 55  30. 1 

I032.0 

1.23 102 

1.30430 

3.62 

0.5592 

ao 

0.5497 

2.435 

0,017 

337  26.9 

22  29.8 

15435-8 

10  18.4 

1.33333 

130373 

3-74   0.5734 

h   ai 

0.5524 

+2.446 

-0.013 

337  41 -I 

22  30.7 

15341-4 

10  14.8 

1.33400 

1-30324 

+3.8640.5871 

(90.0)22 

0.5552 

2.457 

-0.007 

337  53-6 

2331.6 

15246.9 

10  II. I 

1.33638 

1-30374 

3.98   0.6003 

23 

0.5579 

a. 466 

+0.002 

338   2.3 

3333.3 

151 52.2 

10  7-5 

1. 3392 1 

1.30322 

4.10  0.6130 

24 

0.5606 

2.476 

0.009 

338   5.8 

2232.4 

15057.4 

10  3.8 

1.24230 

X.30169 

4.33   0.6251 

25 

0.5634 

2.487 

0.015 

338   4-4 

2232.3 

150  2.4 

10  0.3 

1.24501 

X.30116 

4.33   0-63^ 

a6 

0.5661 

+2.497 

+0.018 

337  59-6 

2232.0 

149   7-3 

9  56.5 

1.34749 

1.30061 

+4.45  +«.64«a 

27 

0.5688 

2.507 

0.017 

337529 

2231.5 

148  12.0 

953.8 

1.24939 

1.30006 

4.56  0.6591 

38 

0.5716 

2.517 

0.013 

33747-2 

2231. 1 

147  16.6 

949.1 

1.25071 

1.29949 

4.67 

0.6696 

29 

0.5743 

2.52>, 

+0.007 

337440 

2230.9 

146  21.0 

945.4 

1.25156 

1.29892 

4.78 

0.6798 

30 

0.5771 

2.536 

0.000 

33744.2 

2231.0 

14525.3 

941.7 

1.25211 

1.29834 

4.89 

0.6896 

31 

0.5798 

+2.546 

-0.005 

33748.1 

2231.2 

14429.4 

938.0 

1.25259 

1-29775 

+5.00 

40.699X 

Aug.    I 

0.5825 

2.556 

0.009 

337  55-2 

2231.7 

14333.3 

934.2 

1.25320 

1. 29716 

S-ii 

0.7082 

2 

0.5853 

2.565 

O.OII 

338  4.1 

2232.3 

14237-1 

930.5 

1.25406 

1.29656 

5-21 

0.7171 

3 

0.5880 

2.575 

O.OIO 

33813-7 

2232.9 

141 40.6 

926.7 

1-25528 

1.29595 

532 

0.7257 

4 

0.5908 

2.584 

0.008 

33822.6 

22  33-5 

14044.0 

922.9 

1.25684 

1.29534 

5.42 

0.7340 

h     5 

0.5935 

+2.594 

-0.004 

33829.6 

23  34.0 

13947.2 

919.1 

1.25871 

1.29472 

+5-52 

+0.74M 

(Sl.O)  6 

0.5962 

2.603 

+0.001 

33834.1 

2334-3 

138  50.2 

915.3 

1.26081 

X. 29410 

5.62 

0.7497 

7 

0.5990 

a.6i3 

0.005 

33835-7 

2234.4 

137  53-1 

911.5 

1.36302 

1.29347 

5.72 

0.7573 

8 

0.6017 

2.62X 

0.009 

33834.1 

2234.3 

13655-8 

9   7.7 

1.3653 1 

1.2928/ 

5.81 

0.7645 

9 

0.6044 

3.630 

O.OII 

33829.9 

2234.0 

13558.2 

9   3-9 

1.367 18 

1.29223 

5-91 

0.7715 

xo 

0.6072 

+2.639 

+0.010 

33823.8 

2233.6 

135   0.5 

9   0.0 

1.36886 

1. 29160 

+6.00 

40.7785 

XI 

0.6099 

3.647 

0.007 

33817.4 

2333.2 

134   2.7 

856.2 

1. 3701 1 

1.29097 

6.09 

0.7848 

12 

0.6126 

2.656 

+0.003 

33812.4 

3333.8 

133   4-6 

852.3 

1.37093 

1.29034 

6.x8 

0.7912 

13 

0.6153 

a. 665 

-0.005 

338 10.4 

3332.7 

132   6.3 

848.4 

X. 37140 

1.28971 

6.27 

0.7973 

14 

0.618 1 

2.673 

O.OIX 

33812.4 

3333.8 

131   7.8 

844.5 

1.37 168 

1.38909 

6.36 

0.8033 

15 

0.6209  -1-2.682 

-0.015 

338  x8.6 

3333.3 

130  9.2 

840.6 

1.37303 

1.38847 

+6.44 

40.8090 

16 

0.6236 

+2.690  1 

-0.017 

338  28.3 

22339 

139  10.4 

836.7 

1.37370 

1.38785 

+6.52 

+0.8146 

[Bph 
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h      m 

Log  i. 

y 

s 

s 

h      m 

0      / 

ft 

Aug.  1 6 

0.6236 

+2.690 

-0.017 

33828.3 

22339 

129  10.4 

836.7 

1.27270 

1.28785 

+6.52 

+0.8146 

17 

0.6263 

2.698 

0.014 

33839-3 

2234.6 

128  1 1. 4 

832.8 

1.27386 

1.28725 

6.61 

0.8199 

i8 

0.6291 

2.707 

0.009 

338499 

22353 

127  12.2 

828.8 

1.27556 

1.28664 

6.68 

0.8251 

19 

0.6318 

2.715 

-O.OOI 

338574 

22358 

126  12.8 

824.8 

1.27769 

1.28603 

6.76 

0.8301 

ao 

0.6346 

2.723 

+0.007 

339  0-8 

2236.1 

125  13.2 

820.9 

1. 28011* 

1-28543 

6.84 

0.8349 

h     21 

0.6373 

+2.731 

+0.013 

338595 

2236.0 

12413-5 

816.9 

1.28246 

1.38484 

■1-6.91 

+0.8395 

(82.0)22 

0.6400 

2-739 

0.017 

338  54-6 

2235.6 

123  13.6 

812.9 

1.28450 

1.28426 

6.98 

0.8440 

23 

0.6428 

2.746 

0.017 

338476 

2235.2 

122  13.5 

8   8.9 

1.28606 

1.28369 

70s 

0.8483 

24 

0.6455 

2.754 

0.014 

338410 

2234.7 

121  13.2 

8   4.9 

I.28712 

1. 28312 

7-12 

0.8524 

25 

0.6482 

2.762 

0.008 

33836.2 

2234.4 

120  12.7 

8   0.8 

1.28769 

1.38357 

7.18 

0.8564 

26 

0.6510 

+2.769 

+0.002 

33834.7 

2234-3 

119  12.0 

756.8 

1.28794 

1.28203 

+7.25 

+0.8603 

27 

0-6537 

2.777 

-0.004 

33836.8 

2234.5 

I181I.2 

752-7 

1.28808 

1.38x49 

7-31 

0.8639 

28 

0.6565 

2.784 

0.009 

33842.1 

2234.8 

117  10.2 

748.7 

1.28829 

1.28097 

7-37 

0.867s 

29 

0.6592 

2.792 

O.OII 

33849-6 

22  35-3 

116    9.0 

744.6 

1.28872 

1.28047 

7-43 

0.8708 

30 

0.6619 

2.799 

O.OII 

338  58.2 

2235.9 

"5   7-7 

740.5 

1.28944 

1.27997 

7.48 

O.874X 

31 

0.6647 

+2.806 

-0.009 

339   6.4 

2236.4 

114  6.1 

736.4 

1.29048 

1.27950 

+7.54 

+0.8772 

Sept.  I 

0.6674 

2.814 

0.006 

339  13-3 

22  36.9 

113    4-4 

7323 

1.29181 

1.27903 

7.59 

0.8801 

2 

0.6702 

2.821 

-O.OOI 

33918.1 

2237.2 

112    2.5 

728.2 

1-29337 

1-27857 

7.64 

0.8829 

3 

0.6729 

2.828 

+0.004 

339  20.3 

22373 

III    0.5 

724.0 

1.29508 

1.27814 

7.68 

0.8855 

4 

0.6756 

2.835 

0.008 

339  19-7 

2237.2 

109  58.4 

719.9 

1.29676 

1-27773 

7.73 

0.8881 

h     5 

0.6784 

+2.842 

+O.OIO 

339  16.6 

2237.1 

108  56.0 

715-7 

1.29835 

1-27733 

+7.77 

-^0.8904 

(88.0)  6 

0.681 1 

2.849 

O.OIO 

339  "8 

2236.8 

107  53-5 

7  11.6 

1.29968 

1.27695 

7.81 

0.8927 

7 

0.6838 

2.855 

0.008 

339   6.3 

22  36.4 

106  50.9 

7    7-4 

1.30064 

1.27659 

7-85 

0.8948 

8 

0.6866 

2.862 

+0.004 

339    1-8 

2236.1 

10548.2 

7   3-2 

1.30123 

1.27625 

7.88 

0.8968 

9 

0.6893 

2.869 

-0.003 

338596 

2236.0 

104  45-3 

659.0 

1. 30146 

1-27593 

7.92 

0.8986 

10 

0.6920 

+2.876 

-0.009 

339    10 

2236.1 

10342.3 

654.8 

1. 30147 

1-27563 

+7-95 

+0.9004 

II 

0.6948 

2.882 

0.014 

339   6.5 

2236.4 

102  39.1 

650.6 

1.30149 

1-27534 

7-98 

0.9019 

12 

0.6975 

2.889 

0.016 

339  155 

2237.0 

10135-9 

646.4 

1.30172 

1.27507 

8.00 

0.9034 

13 

0.7003 

2.896 

0.015 

33926.8 

2237.8 

10032.6 

642.2 

1.30236 

1.27483 

8.03 

0.9047 

14 

0.7030 

2.902 

O.OIO 

33938.1 

2238.5 

9929.2 

638.0 

1-30353 

1.27462 

8.05 

0.9059 

15 

0.7057 

+3.909 

-0.003 

33947-2 

2239.1 

9825.6 

633-7 

1. 30514 

1.27442 

+8.07 

+0.9070 

16 

0.7085 

2.915 

+0.005 

33952.7 

22  39-5 

9722.0 

629.5 

1. 30701 

1-27425 

8.09 

0.9079 

17 

0.7112 

2.922 

0.012 

33954.0 

22  39.6 

96  18.4 

625.2 

1.30895 

1. 27410 

8.11 

0.9088 

18 

0.7140 

2.928 

0.016 

339  516 

22  39.4 

95  14-6 

621.0 

1. 3 1070 

1-27397 

8.12 

0.9094 

19 

0.7167 

2.935 

0.017 

33946.7 

2239.1 

94 10.8 

616.7 

1.31201 

1.27387 

8.13 

0.9100 

h    20 

0.7194 

+2.941 

+0.015 

33941.5 

22  38.8 

93   6.9 

612.5 

1.31284 

1.27379 

+8.14 

+0.9104 

(0.0)  21 

0.7222 

2.948 

O.OIO 

33937-8 

2238.5 

92   3-0 

6  8.2 

1.31323 

1.27373 

8.14 

0.9107 

22 

0.7249 

2.954 

+0.003 

33936.9 

2238.5 

9059-0 

6  3-9 

1.31325 

1.27369 

8.15 

0.9109 

23 

0.7276 

2.960 

-0.003 

339  39-7 

22  38.6 

8955-0 

5  59-7 

1.31314 

1.27368 

8.15 

0.9109 

24 

0.7304 

2.967 

0.008 

33945-7 

22  39.0 

8850.9 

5  55-4 

1-31307 

1.27370 

8.14 

0.9109 

25 

0.7331 

+2.973 

-O.OII 

339  54.4 

22  39.6 

87  46.9 

551-1 

1-31317 

1.27374 

+8.14 

■1^.9107 

26 

0.7359 

2.980 

0.012 

340  4-3 

22  40.3 

8642.8 

546.8 

I -3 13  58 

1.27379 

8.14 

0.9104 

27 

0.7386 

2.986 

O.OIO 

340 14.4 

2241.0 

8538.6 

542.6 

1. 3 1429 

1.27387 

8.13 

0.9099 

28 

0.7413 

2.993 

0.007 

34023.4 

2241.6 

84  34-5 

5383 

1.31529 

1.27398 

8.12 

0.9093 

29 

0.7441 

2.999 

-0.002 

34030.6 

2242.0 

83  30.3 

534.0 

1.3*654 

1. 27412 

8.10 

0.9086 

30    0.7468 
^t-    I    0.7496 

+3.006 

-H>.002 

34035-4 

2242.4 

82  26.2 

529.7 

1-31791 

X. 27428 

+8.09 

+0.9078 

+3.012 

+0.006 

34037-'' 

2242.5 

8122. 1 

525-5 

1-31935 

1.27446 

+8v07 

+0.9068 

[Epl 
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230  BESSEIUN  AND  INDEPENDENT  STAR-NUMBERS,  1915. 

FOR  WASHINGTON  SIDEREAL  TWELVE  HOURS. 


Mean  Solar 
Date. 

LoKi4i. 

LogBi. 

hogC. 

1 
JjogD. 

/ 

Gi 

• 

H 

Loffi^. 

1 

Jan.    0.72 

+9-2573 

-0.8651 

-O.5110 

+1.3045 

s 

+0.557 

296  19 

350  52 

0.9126 

1 
I.3101 

-0-1483 

10.70 

93405 

0.8683 

0.8100 

1.2838 

0.674 

300  44 

341  26 

0.9340 

1.3070 

0-M73 

20.67 

9.4068 

0.8745 

0.9761 

1.2475 

0.786 

304  20 

331  50 

0.9576 

1.3022 

0.6134 

30.64 

9.4602 

0.8826 

1-0853 

I. 1928 

0.888 

307  10 

322     I 

0.981 I 

1.2962 

0.7236 

Feb.    9.61 

9-5034 

0.8910 

I.1611 

I.II45 

0.981 

309  ^3 

3"  56 

1.0029 

Z.2896 

0.79*4 

19-59 

+95389 

-0.8985 

-I.2137 

+1.0023 

+1.065 

3"  13 

301  34 

1.022 1 

1.2833 

-0.8510 

Mar.    1.56 

9.5685 

0.9040 

1.2483 

0.8323 

I -139 

312  48 

290  59 

1.0384 

I.2781 

0.8856 

"•S3 

9.5940 

0.9066 

1.2678 

+0.5247 

1.208 

314  18 

280  14 

1.05 19 

1.2748 

0.9051 

21.50 

9.6171 

0-9057 

1.2736 

-9.2669 

1.274 

315  53 

269  26 

1.0630 

1.2737 

0.9109 

31-48 

9.6390 

0.9012 

1.2665 

0.5670 

1-340 

317  37 

258  42 

1.0725 

1.2750 

0.9038 

Apr.  10.45 

+9.6608 

-0.8934 

-I. 246 I 

-0.8492 

+1.409 

319  33 

248    9 

1.0814 

1.2785 

-0.8834 

20.42 

9.6832 

0.8827 

I.2114 

1.0095 

1.484 

321  42 

237  52 

1.0905 

1.2836 

0.&486 

30.40 

9.7066 

0.8700 

I.1601 

I.I161 

1.565 

323  59 

227  54 

1. 1006 

1.2897 

0.7973 

May  10.37 

9.7310 

0.8562 

1.0879 

1. 1909 

1-655 

326  21 

218  16 

1.1126 

1.2960 

0.7252 

20.34 

9.7561 

0.8425 

0.9864 

1.2439 

1-753 

328  40 

208  56 

1. 1266 

1. 3018 

0.6237 

30.31 

+9.7815 

-0.8302 

-0.8377 

-1.2798 

+1.859 

330  50 

199  52 

1. 1424 

1.3065 

-0.4750 

June  9.28 

9.8068 

0.8204 

0.5898 

1. 3016 

I -97 1 

332  46 

190  59 

1. 1598 

1.3096 

0.22/1 

19.26 

9.8312 

0.8139 

-^•9005 

1. 3 107 

2.085 

334  23 

182  14 

1. 1782 

i.3"o 

-^•557« 

29.23 

9.8546 

O.8112 

+0.3647 

1.3078 

2.200 

335  42 

173  30 

1.X969 

1.3106 

40.0020 

July   9.20 

9.8763 

0.8123 

0.7293 

1.2926 

2.313 

336  42 

164  43 

1.2152 

1.3083 

0.3666 

19.18 

+9.8962 

-0.8166 

+O.9171 

-1.2644 

+2.422 

337  27 

155  48 

1.2327 

1.3044 

+0.5544 

2915 

9.9141 

0.8232 

1.0389 

I.2211 

2.524 

337  58 

146  41 

1.2490 

1.2991 

0.6761 

Aug.  8.12 

9.9300 

0.8310 

1. 1245 

I. 1592 

2.6x8 

338  20 

137  17 

1.2638 

X.2931 

0.7618 

18.09 

9.9441 

0.8387 

I.1857 

1.0723 

2.703 

338  37 

127  36 

1,2771 

X.2869 

0.8230 

28.07 

9.9564 

0.8451 

1.2287 

0.9473 

2.781 

338  53 

"7  37 

1.2886 

1.28x2 

0.8659 

Sept.  7.04 

+9.9674 

-0.8491 

+1.2566 

-0.7508 

+2.852 

339  12 

107  20 

1.2987 

1.2768 

K>.893« 

17.01 

9.9774 

0.8500 

I.2711 

-0.3491 

2.919 

339  36 

96  49 

1.3076 

1.2742 

0.9084 

26.98 

9.9869 

0.8471 

1.2729 

+0.0958 

2.983 

340    7 

86  12 

I.3156 

1.2738 

0.9102 

Oct.    6.96 

9.9963 

0.8402 

I.2618 

0.6732 

3.048 

340  48 

75  32 

1.3232 

1.2758 

0.8991 

16.93 

0.0061 

0.8294 

I.2371 

0.9061 

3. 118 

341  38 

64  59 

1.3308 

1.2799 

0.8744 

26.90 

+0.0166 

-O.8151 

+I.1967 

+1 .0484 

+3-194 

342  35 

54  36 

1.3390 

1.2855 

+0.8340 

Nov.   5.88 

0.0279 

0.7985 

I.1371 

I. 1456 

3-278 

343  36 

44  26 

1.3479 

1.2920 

0.7744 

15-85 

0.0402 

0.7806 

I.0519 

1. 2 142 

3-372 

344  39 

34  32 

1.3580 

1.2984 

0.6892 

25.82 

0.0533 

0.7633 

0.9278 

I.2617 

3476 

345  39 

24  52 

1. 3691 

1.3040 

0.5651 

Dec.    5.79 

0.0670 

0.7482 

0.7320 

1.2924 

3-587 

346  32 

15  23 

1.3811 

1.3083 

0.3691 

15-77 

+0.0809 

-0.7371 

+0.3314 

+1.3083 

+3-704 

347  16 

6     I 

1.3937 

1.3107 

40.9689 

25.74 

0.0947 

O.7311 

-0.07 1 1 

1. 3 102 

3-823 

347  49 

356  42 

1.4065 

1. 31 10 

-^.7<*4 

35.71 

+0.1079 

-0.7306 

-0.6501 

+1.2985 

+3-941 

348  n 

347  20 

1. 4192 

1.3092 

-0.2874 

The  above  numbers  give  the  same  reductions  from  mean  to  apparent  place  as  are 
employed  in  computing  the  apparent  places  of  the  fixed  stars,  given  on  pages  287  to  486. 
from  the  mean  places,  given  on  pages  233  to  250.  In  order  to  render  exact  interpolatioii 
possible  through  intervals  of  ten  days,  all  short  period  terms  have  been  omitted. 
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TERMS  OF  SHORT  PERIOD  IN  THE  NUTATION,  1915.  231 

FOR  WASHINGTON  MEAN  MIDNIGHT. 


Date. 


Jan. 


o 
I 

2 

3 

4 

5 
6 

7 
8 


5"^ 


10 

II 

12 

13 
14 

IS 
i6 

18 
19 

20 
21 
22 

23 
24 

as 
26 

27 
28 

29 

30 

31 
Feb.    I 

2 

3 
4 

5 
6 

7 
8 

9 
10 

II 

12 

»3 
14 
IS 


+o.oa 
o.io 
0.16 
0.18 
0.15 
+0.07 
-0.03 
0.Z4 
0.23 
0.27 

-0.24 
0.17 

-0.05 

+0.09 
0.20 
0.28 
0.30 
0.26 
0.19 

+0.08 

-0.02 
0.12 
0.18 
0.21 
0.20 
0.16 
0.09 
-o.oi 
+0.08 
0.15 

+0.18 
0.17 

O.II 

+0.02 

-0.09 

0.19 

0.25 
0.25 

0.19 
-0.08 

+0.05 

0.17 

0.25 

0.29 
0.27 

0.20 
+O.II 


;// 


flO 


-O.IO 

0.07 

-0.04 

+0.01 

0.06 

0.09 

O.II 
O.IO 

0.07 
+0.02 

-0.04 
0.08 

O.II 
O.II 

0.08 
-0.04 

+O.OI 

0.06 
0.09 

O.IO 

+0.10 
0.07 

+0.04 
0.00 

-0.04 
0.08 

O.IO 
O.IO 

0.08 
-0.05 

0.00 

•K>.04 

0.08 

O.IO 
O.IO 

0.08 
+0.03 

-0.0a 
0.07 

O.IO 
-O.IX 

0.09 
0.05 

-O.OI 

+0.04 

0.08 
+0.10 


Date. 


Feb.is 
16 

17 
18 

19 
20 

21 

22 

23 
24 

25 
36 

27 
28 

Mar.  I 

2 

3 

4 

5 
6 

7 
8 

9 
10 

zi 

12 

13 
14 

IS 
16 

17 
z8 

19 

30 
21 
22 

a3 
24 

25 
26 

27 
28 
29 

30 

31 
Apr.  I 

2 


S''if 


It 

+0.11 

0.00 

-O.IO 

0.17 
0.21 
0.21 
0.18 

0.12 
-0.04 

+0.05 

+0.12 
0.17 
0.17 

0.13 
+0.05 
-0.05 

o.is 
0.22 

0.24 
0.20 

-O.II 

+0.02 
0.14 
0.24 
0.29 
0.29 

0.23 

0.14 

+0.03 

-0.07 

-0-I5 
0.20 
0.21 
0.19 
0.14 
-0.07 
+0.02 
0.09 
0.14 
0.16 

+0.13 

+0.06 

-0.03 

0.13 

0.21 

0.24 

-0.21 


d"i» 


// 


+0.10 

O.IO 

0.08 
0.05 

+0.01 

-0.03 

0.07 
0.09 

O.IO 

0.09 

-0.06 
-0.02 

+0.03 

0.07 

O.IO 
O.II 

0.09 

+0.05 

0.00 

-0.05 

-0.09 

O.II 
O.IO 

0.07 
-0.0a 

+0.03 
0.07 

O.IO 
O.IO 

0.09 


Date. 


Apr.   I 

2 

3 

4 

5 
6 

7 
8 

9 
10 

II 

12 

13 
14 

15 
16 

17 
18 

19 
20 

21 
22 

23 
24 

25 
26 

27 
28 

29 
30 


+0.06    May   I 

+o.oa  2 

-0.02  3 

0.06  4 

0.09  5 

O.IO  6 

0.09  7 

0.07  8 

•03  9 

+0.01  10 

+0.06  II 

0.09  12 

O.II  13 

O.IO  14 

0.06  15 

+0.02  16 

-0.04  17 

[Eph  is) 


^"i> 

d"a> 

Date. 

6"i> 

// 

If 

ft 

-0.24 

+0.02 

May  17 

+0.05 

0.21 

-0.04 

18 

0.12 

0.13 

0.08 

19 

0.15 

-0.02 

O.II 

20 

0.14 

+O.II 

O.II 

21 

+0.09 

0.22 

0.08 

22 

0.00 

0.29 

-0.04 

23 

-O.IO 

0.31 

+O.OI 

94 

0.20 

0.26 

0.06 

25 

0.26 

0.18 

0.09 

26 

0.27 

+0.07 

+0.10 

27 

-0.22 

-0.04 

0.09 

28 

0.12 

0.13 

0.07 

29 

-O.OI 

0.19 

+0.03 

30 

+0.15 

0.24 

-O.OI 

31 

0.26 

0.20 

0.05 

June  I 

0-31 

015 

0.08 

2 

0-31 

0.09 

O.IO 

3 

0.26 

-O.OI 

O.IO 

4 

0.16 

+0.07 

0.08 

5 

+0.05 

+0.12 

-0.05 

6 

-0.05 

015 

0.00 

7 

0.13 

013 

+0.04 

8 

0.18 

+0.07 

0.08 

9 

0.19 

-0.02 

O.IO 

10 

0.16 

0.12 

O.IO 

II 

O.II 

0.21 

0.08 

12 

-0.03 

0.25 

+0.03 

13 

+0.04 

0.24 

-0.02 

14 

O.II 

0.18 

0.07 

15 

0.15 

-0.06 

-O.IO 

x6 

+0.16 

+0.07 

O.II 

17 

0.12 

0.20 

0.09 

18 

+0.04 

0.89 

-0.05 

19 

-0.06 

0.32 

0.00 

20 

0.17 

0.30 

+0.05 

21 

0.25 

0.22 

0.08 

22 

0.29 

0.12 

O.IO 

23 

0.26 

+0.01 

O.IO 

94 

0.18 

-0.09 

0.08 

«5 

-0.06 

-0.16 

40.04 

26 

+0.08 

0.20 

0.00 

27 

0.20 

0.20 

-0.04 

28 

0.29 

0.16 

0.07 

29 

0.31 

O.IO 

0.09 

30 

0.27 

-0.02 

O.IO 

July  I 

0.19 

+0.05 

-0.08 

2 

+0.09 

ft 
-o.oS 

0.06 
-0.02 
+0.03 

0.07 

O.IO 
O.IO 

0.09 

+0.05 

0.00 

-0.05 
0.09 

O.II 
O.IO 

0.07 
-0.02 

+0.03 

0.07 

O.IO 
O.IO 

+0.09 
0.06 

+0.01 

-0.03 

0.06 
0.09 

O.IO 

0.09 

0.07 

-0.03 

+0.02 
0.06 
0.09 

O.IO 

0.09 

0.06 

+0.01 

-0.04 

0.08 

O.II 
-O.IO 

0.08 

-0.04 

+0.02 

0.06 

0.09 

+0.10 


232  TERMS  OF  SHORT  PERIOD  IN  THE  NUTATION,  1915. 

FOR  WASHINGTON  MEAN  MIDNIGHT. 


Dftte. 

«"^ 

S"oi) 

Date. 

«"^ 

6"(» 

Dftte. 

8"i> 

6"<o 

Date. 

«"* 

^*'m 

// 

tt 

ft 

ff 

It 

tt 

It 

II 

July    I 

+0.19 

+0.09 

Aug.  16 

-0.27 

0.00 

Oct.    I 

40.IO 

-0.07 

Nov.  16 

+0.03 

4O.I0 

2 

+0.09 

O.IO 

17 

0.23 

^.05 

2 

0.14 

-0.04 

17 

-0.07 

O.0S 

3 

-0.02 

0.09 

18 

0.14 

0.09 

3 

.0.16 

+0.01 

18 

0.14 

0.05 

4 

O.II 

0.07 

19 

-0.02 

O.II 

4 

013 

0.05 

19 

0.18 

-fO.01 

5 

0.16 

+0.03 

20 

+0.11 

O.IO 

5 

+0.07 

0.08 

20 

0.17 

-0.04 

6 

0.18 

-O.OI 

21 

0.22 

0.07 

6 

-0.02 

O.IO 

21 

0,14 

0.07 

7 

0.16 

0.05 

22 

0.27 

-0.02 

7 

0.12 

O.IO 

22 

-0.07 

0.09 

8 

0.12 

0.08 

23 

0.27 

+0.03 

8 

0.20 

0.07 

23 

0.00 

0.09 

9 

-0.05 

O.IO 

24 

0.22 

0.08 

9 

0.25 

+0-03 

24 

+0.07 

O.0S 

lO 

+0.03 

0.09 

25 

0.13 

O.IO 

10 

0.25 

-0.02 

25 

0.12 

ao6 

II 

+0.10 

-0.07 

26 

+0.03 

+0.10 

II 

-0.19 

-0.07 

26 

+0.15 

-0.09 

12 

015 

-0.04 

27 

-0.07 

0.08 

12 

-0.08 

O.IO 

27 

0.14 

•K>.oa 

13 

0.17 

0.00 

28 

0.14 

0.05 

13 

+0.05 

b.ii 

28 

O.IO 

0.06 

14 

oiS 

+0.05 

29 

0.18 

+0.01 

14 

0.17 

0.09 

29 

+0.02 

0.09 

IS 

+0.08 

0.08 

30 

0.18 

-0.03 

15 

0.26 

-0.05 

30 

-0.08 

O.IO 

16 

-0.02 

O.IO 

31 

0.15 

0.07 

16 

0.30 

0.00 

Dec.  I 

0.18 

0.09 

17 

0.12 

O.IO 

Sept.  I 

0.09 

0.09 

17 

0.27 

+0.05 

2 

0.26 

0.06 

18 

0.22 

0.07 

2 

-0.02 

O.IO 

18 

0.20 

0.09 

3 

0.29 

40.01 

19 

0.28 

+0.03 

3 

+0.06 

0.09 

19 

+0.10 

O.IO 

4 

0.26 

1  -0.04 

20 

0.28 

-0.02 

4 

0.12 

0.06 

20 

-O.OI 

O.IO 

5 

0.18 

\    0.08 

21 

-0.22 

-0.07 

5 

+0.16 

-0.02 

21 

-O.II 

+0.07 

6 

-0.06 

-0.10 

22 

-O.II 

O.IO 

6 

0.17 

+0.02 

22 

0.17 

+0.04 

7 

+0.08 

0.10 

23 

+0.02 

O.II 

7 

013 

0.06 

23 

0.19 

-O.OI 

8 

0.21 

0.08 

34 

015 

0.09 

8 

+0.06 

0.09 

24 

0.17 

0.05 

9 

0.29 

-0.03 

25 

0.25 

-0.05 

9 

-0.04 

O.IO 

25 

013 

0.08 

10 

031 

4O.02 

26 

0.29 

0.00 

10 

0.14 

0.09 

26 

-0.06 

0.09 

II 

0.27 

0.06 

27 

0.27 

+0.05 

II 

0.22 

0.06 

27 

+0.01 

0.09 

12 

0.19 

0.10 

28 

0.21 

0.08 

12 

0.26 

+0.01 

28 

0.08 

0.08 

13 

+0.08 

O.IO 

29 

O.II 

O.IO 

13 

0.24 

-0.04 

29 

0.13 

0.05 

14 

-0.03 

0.09 

30 

+0.01 

O.IO 

14 

0.16 

0.08 

30 

0.15 

-O.OI 

15 

O.II 

0.06 

31 

-0.09 

+0.08 

15 

-0.05 

-O.II 

31 

+0.14 

+0.03 

16 

-0.16 

+o.oa 

Aug.    I 

015 

+0.04 

16 

+0.08 

O.IO 

Nov.  I 

+0.08 

0.07 

17 

0.17 

-0.02 

2 

0.18 

0.00 

17 

0.19 

0.08 

2 

0.00 

O.IO 

18 

0.14 

0.06 

3 

0.17 

-0.04 

18 

0.27 

-0.03 

3 

-O.IO 

O.IO 

19 

0.08 

0.09 

4 

0.13 

0.07 

19 

0.28 

+0.02 

4 

0.19 

0.08 

20 

-O.OI 

0.09 

5 

-0.07 

0.09 

20 

0.24 

0.06 

5 

0.26 

+0.05 

21 

+0.06 

0.09 

6 

+0.01 

0.09* 

21 

0.16 

0.09 

6 

0.27 

0.00 

22 

0.12 

0.07 

7 

0.08 

0.08 

22 

+0.05 

O.IO 

7 

0.22 

-0.05 

23 

0.16 

-0.03 

8 

0.14 

0.05 

23 

-0.05 

0.09 

8 

-0.12 

0.09 

24 

0.16 

4O.0I 

9 

0.17 

-0.01 

24 

013 

0.06 

9 

+0.01 

O.II 

25 

0.12 

0.05 

10 

+0.16 

+0.03 

25 

-0.18 

+0.02 

10 

+0.14 

-O.IO 

26 

+0.06 

40.08 

II 

O.II 

0.07 

26 

0.19 

-0.02 

II 

0.25 

0.06 

27 

-0.04 

0.10 

12 

+0.03 

O.IO 

27 

0.16 

0.07 

12 

0.30 

-0.02 

28 

o.iS 

O.IO 

13 

-0,08 

O.IO 

28 

O.II 

0.08 

13 

0.30 

+0.03 

29 

0.24 

0.07 

14 

0.18 

0.09 

29 

-0.04 

0.09 

14 

0.24 

0.08 

30 

0.29 

40.03 

IS 

0.25 

+0.05 

30 

+0.03 

0.09 

IS 

0.14 

O.IO 

31 

0.29 

-0.0a 

16 

-0.27 

0.00 

Oct.    I 

+0.10 

-0.07 
[Eph 

16 
15] 

+0.03 

+0.10 

32 

-0.23 

-0.07 
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WASHINGTON.  JANUARY  0^.75*- 


Name  of  Star. 

Hacni- 
tude. 

Right  Ascension. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

33  Pisdum 

4.7 

h 
0 

m        s 

0   591 12 

8 
+   3.0714 

0       /        /# 

-  6  10  59.04 

+20.136 

a  Andromedae  (Alpheraiz) 

2.2 

0 

3  59.450 

3.0960 

+28  37  16.23 

19.880 

p  Cassiopeke 

2.4 

0 

4  38.056 

3.1851 

+58  40  51.55 

19.861 

e  Phoenicis  . 

3.9 

0 

5     5987 

3.0512 

-46  12  59.41 

19.848 

22  Andromeda 

5.1 

0 

5  53.898 

3.1098 

+45  35  57.38 

20.034 

Y  Pegasi 

2.9 

0 

8  51420 

+   3.0865 

+14  42  39.81 

+20.021 

<r  Andromedae 

4.5 

0 

13  52.995 

3.1276 

+36  18  50.41 

19.962 

I  Ceti            ... 

3.8 

0 

15     5845 

3.0569 

-  9  17  42.12 

19.973 

C  Tucanae 

4-3 

0 

15  39.189 

3.1477 

-65  22  26.29 

21. 171 

44  Piscium 

6.0 

0 

21     2.687 

3.0744 

+  I  28     8.31 

19.938 

/JHydri 

2.9 

0 

21   18.226 

+   3.2000 

"77  43  58.65 

+20.277 

a  Phoenicis   . 

2.4 

0 

22     5.172 

2.9725 

-42  46     3.30 

19.550 

12  Ceti            ... 

6.0 

0 

25  42.071 

3.0622 

-  4  25  36.49 

19.919 

13  Ceti            .         .         .t 

5.2 

0 

30  52.341 

3.0871 

-  4     3  38.03 

19.847 

C  Cassiopeise 

3.7 

0 

32  13.732 

3.3288 

+53  25  45.39 

19.841 

n  Andromedae 

4.4 

0 

32  20.224 

+   3.1977 

+33  15     5.76 

+19:847 

«  Andromedae 

4-5 

0 

34     3.624 

3.1644 

+28  51     1.40 

19.571 

*  Andromedae 

3.5 

0 

34  46.744 

3.2021 

+30  23  45.13 

19.718 

fl  Cassiopeiae     {Schedir)  f 

var. 

0 

35  40.497 

3.3869 

+56     4  16.87 

19.771 

fi  Phoenicis    . 

4.6 

0 

37  18.605 

a. 8393 

-46  33     6.68 

19.749 

fiQjtW            ... 

2.2 

0 

39  19419 

+  3.0125 

-18  27  10.44 

+19.795 

0  Cassiopeiae 

4-7 

0 

39  58.953 

3.3314 

+47  49     9.82 

19.735 

21  Cassiopeiae 

5.6 

0 

40    0.695 

3.9060 

+74  31   25.22 

19.715 

C  Andromedae 

4.3 

0 

42  49.797 

3.1748 

+23  48  17.90 

19.618 

7  Cassiopeiae         .         .  f 

3.6 

0 

43  56.963 

3.6136 

+57  21   57.15 

19. 202 

^  Piscium 

4.6 

0 

44  16.251 

+  3.1101 

-^7     7  21.73 

+19.629 

^Hydri 

5.0 

0 

45  39.057 

2.1010 

-75  23     8.87 

19.649 

20  Ceti 

4.9 

0 

48  39-747 

3.0642 

-  I  36  19.65 

19.592 

y  Cassiopeia 

2.2 

0 

51  34034 

3.5980 

+60  15  24.17 

19.535 

/I  Andromedae 

3-9 

0 

52     1.817 

3.3211 

+38     2  18.68 

19.561 

a  Sculptoris . 

4.4 

0 

54  30.589 

+  2.8904 

-29  49    0.63 

+19.468 

43  H.  Cephei . 

4-5 

0 

56  54.030 

7.6192 

+85  48     6.45 

19.427 

f  Piscium 

4-4 

0 

58  31.808 

3.1112 

+  7  25  57.90 

19.421 

fi  Phoenicis   .         .         .  f 

3.4 

2  17.447 

2.6798 

-47  10  26.62 

19.286 

^  Cassiopeiae"         .                5.3 

2  36.265 

39699 

+54  30  14.24 

17.747 

J/Ceti 

3.6 

4  18.827 

+  3.0175 

-10  37  56.92 

+19.136 

P  Andromedae 

2.4 

4  58.060 

3.3508 

+35  10  12.60 

19.129 

^  Piscium 

4.7 

6  58.496 

3.2972 

+29  38  19.22 

19.167 

C  Piscium                       .  t 

5.6 

9  17.333 

3.1319 

-¥7     7  34.20 

19.084 

^  Tucanae                       .  t 

5.0 

12  53.231 

2.0395 

-69  19  39.52 

19.129 

/Pisdum     . 

5-3 

13  24.803 

+  3.0926 

+  3  10     1.65 

+19.000 

^  Pisdtim     . 

4.7 

14  47.437 

3.2908 

+26  49     3.41 

18.979 

^Ceti 

A 

3.8 

19  46.449 

2.9978 

-  8  37  17.93 

18.629 

0  Cassiopeiae 

2.8 

20  14.640 

3.9006 

+59  47  38.69 

18.793 

Y  Phoenids  . 

3-4 

24  40.499 

2.6076 

-43  45  13.17 

18.468 

38  Cassiopeiae 

6.0 

24  52.980 

+  4.4156 

+69  49  39.72 

+18.614 

7  Pisdum     . 

3.7 

26  55.924 

3.2059 

+14  54  28.83 

18.618 

a  Ursae  Min.     {Polaris)  f 

2.1 

29  15.60* 

+28.5356 

+88  51     6.49 

+18.547 

13  CeU.dup.5-.5,  (?«.,,  o".3 
•  Cassiop.,  var.  irreg.  a-.a,  a-.S 
1  Ussiop.  comp.  7".6,  4"  s.  pr. 


^  Phoenids,  dup.  4B.X,  4"-i>  x 
i  Pisdum,  star  6«.s,  34"  n.f. 

[Eph  is) 


// 


Tucanse,  comp.  7",  6"  n. 
Ursse  Min.,  star  9™,  z8''  s.  pr. 
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WASHINGTON.  JANUARY  o'-Tja. 


Name  of  Star. 

Magni- 
tude. 

Right  Ascension. 

Annual 
Variation. 

Dedination. 

Amnial   1 
Vanatka.! 

b     m        8 

s 

0        /        " 

1 

40  Cassiopeiae 

5-5 

I    31    41.838 

+4.7333 

+72    36    26.78 

+X8461I 

V  Andromedse 

4.2 

I    31    48.127 

3.5100 

+40  58    50.71 

x8.oa>l 

TT  Piscium 

5.6 

I  32  35-397 

3.1766 

+11    42    25.42 

18.4661 

V  Persei 

3.8 

I  32  46.020 

3.6676 

+48    II    52.66 

18.506] 

a  Eridani      (Achernar) 

0.6 

I  34  32.979 

2.2364 

-57   40      6.31 

i8-3»3J 

00  Cassiopeia^ 

5.5 

I  36     1.604 

+4.4015 

+67   36   49.20 

+18.310I 

y  Piscium 

4.7 

I  37    0.378 

3.1197 

+  53  28.40 

t8.a&J 

^  Persei 

4.2 

I  38  19.473 

3.7444 

+50  15  39-68 

l8.2I2l 

r  Ceti 

3.6 

I  40    7.122 

2.7866 

-16  23     4.87 

IQ-OlJ 

0  Piscium 

4.5 

I  40  54.186 

3.1650 

+  8  43  49.10 

x8.i;J 

B  Sculptoiis .         .         .  t 

5.4 

I  41  39.682 

+2.8046 

-25  28  36.93 

+i8.osJ 

4  Octantis  (G.)     . 

5.6 

I  42     9.88* 

-3-7794 

-85  II   57.70 

18.114I 

C  Ceti            ... 

3.9 

I  47  15.863 

+2.9601 

-10  45  16.15 

17J63I 

a  Trianguli  . 

3.6 

I  48  13-918 

3.4134 

+29     9  54.88 

X7.620I 

B  Cassiopeiae 

3.4 

I  48  15.916 

4.2844 

+63  15     7.54 

17^56! 

S^  Piscium 

4.8 

I  49     9.215 

+3-1038 

+  2  46     6.08 

+i7«3sl 

ft  Arietis 

2.7 

I  49  56.440 

3.3083 

+20  23  34.70 

17.6721 

ff)  Phoenids  . 

4.4 

I  50  14.194 

2.4036 

-46  43     8.20 

17.667! 

V  Ceti 

4.2 

I  55  59.966 

2.8257 

-21  29  21.17 

i7-5hJ 

a  Hydri 

3.0 

I  56     5.081 

1.8818 

-61  58  59.49 

17.55s  1 

50  Cassiopeiae 

4.1 

I  56     8.901 

+5.0610 

+72     0  38.42 

+17546  ■' 

y  Androraedae  pr. 

2.3 

I  58  40.520 

3.671a 

+41  55  20.73 

17-3^ 

Y  Anrdomedae  seq. 

5.1 

Aa  -f  0.890 

•    •    .    . 

j<y  +  4.66 

.... 

a  Arietis 

2.2 

2     2  22.676 

3.3761 

+23  3  39.78 

17.111 

ft  Trianguli  . 

3.1 

2     4  28.842 

3.5615 

+34  35   8.76 

17.116, 

55  Cassiopeiae 

6.2 

2     7  47.612 

+4.6684 

+66     7  36.26 

+i7«>7 

6  Persei 

5.4 

2     7  56.608 

3-9734 

+50  40  17.60 

i6*S 

^Ceti 

4.5 

2     8  29.556 

3-1769 

+  8  26  54.17 

16.961 

/i  Fomads    . 

5.2 

2     9    9.631 

a. 6378 

-31     7  20.88 

16.923 

Y  Trianguli  . 

4.1 

2  12  15.373 

3-5584 

+33  27  16.74 

16.747 

67  Ceti           ... 

5.7 

2  12  44.552 

+2.9906 

-  6  48  48.36 

+X6.666 

4^  Eridani 

3.8 

2  13  28.273 

2.1412 

-51  54  19.30 

16.712 

0  Ceti                  mira)  f 

var. 

2  15     3.092 

3.0291 

-  3  21  46.70 

16436 

K  Fomacis    . 

5.4 

2  18  39.156 

2.7448 

-24  12     8.1 1 

1641' 

6  Hydri 

4-3 

2  20  13.900 

1.0584 

-69     2  45.34 

16438 

%  Cassiopeiae                  .  f 

4.6 

2  22     2.701 

+4.9029 

+67     I   15.85 

+16.327 

^Ceti 

4.3 

2  23  38.244 

31864 

+  84  46.74 

16.229 

<y  Ceti 

4.8 

2  28     3.433 

2.8415 

-15  37     1.26 

is-yH 

36  H.  Cassiopeiae    . 

5.3 

2  29  55.347 

5.6383 

+72  26  50.86 

i5-9»5 

V  Ceti 

5.0 

2  31  24.676 

+3-1451 

+  5  13  22.74 

i5«09 

/i  Hydri 

5.3 

2  33  26.416 

-1-35" 

-79  28  49.47 

+15-^ 

V  Arietis 

5.4 

2  33  59.203 

+3.4020 

+21  35  39.96 

iS.«7 

<y  Ceti           ... 

4.0 

2  35     7.461 

30731 

-  0     2   15.01 

15.63' 

B  Hydri 

4-3 

2  38  16.634 

0.9138 

-68  37  51.66 

15-458 

e  Persei 

4-2 

2  38  23.193 

4.0833 

+48  52  11.05 

15-359 

Y  Ceti  seq.     .                 .  f 

3.7 

2  38  53664 

+3-1059 

+  2  52  41.43 

+15-2^ 

n  Ceti 

4.4 

2  40     4.561 

3-8537 

-14  13     5.18 

15-340 

//  Ceti 

4-4 

2  40  20.674 

+3.2394 

+  9  45  21.47  ' 

+15.3" 

•  Sculptoiis,  comp.  ^,  s"  n.  f . 

I  Cass 

iop..  triple,  7-.  8".  a". 

8"               y  C« 

ti.  comp.  6*.»,  a".7  C* 

•  Ceti.  var..  331^,  i". 7-^.6.  star  ^£.8* 

[Bph  is] 
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WASHINGTON.  JANUARY  o^.y^a- 


Name  of  Star. 

Magni- 
tude. 

Right  Ascension. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

7  Persd        .                 .  t 

3-9 

b 

2 

m        s 

44  29.228 

8 
+4.3576 

+55  32  36.93 

+15.089 

41  Arietis 

37 

2 

44  58.582 

3-5a4S 

+26  54  39.24 

14.961 

P  Fomacis    . 

4.5 

2 

45  31-992 

2.5121 

-32  45  44.94 

15.196 

a  Arietis 

5.5 

2 

46  47.812 

33080 

+14  43  56.45 

14.933 

r'Eridani 

4.8 

2 

47  10.893 

2.7200 

-21  21   13.46 

14.928 

r  Persei 

41 

2 

48  13.337 

+4.2364 

+52  24  55.69 

+14.880 

ff  Eridani 

4.0 

2 

52  16.469 

2.9303 

-  9  14     8.95 

14.430 

€  Arietis  {mean)  .         .  f 

4.6 

2 

54  20.884 

3-4254 

+21     0     3.66 

14.510 

47  H.  Cephei  . 

57 

2 

54  43.904 

7.8484* 

+79     5     3.53 

14.506 

»  Eridani      .                 .f 

3-4 

2 

55     2.41 1 

2.2767 

-40  38  41.34 

14.50a 

flf  Ceti            ... 

2.8 

2 

57  50.056 

+3- 1333 

+  3  45  24.85 

+14.230 

Y  Persei 

3.1 

2 

58  37879 

43280 

+53  10  28.24 

14.254 

t' Eridani 

4-2 

2 

58  38.655 

2.6449 

-23  57  25.18 

14.214 

p  Persei        .                 .  f 

var. 

2 

59  43446 

38353 

+38  30  41.80 

14.076 

p.  Horologii  . 

5-2 

3 

I  36.362 

1.4077 

-60    4    0.91 

14.021 

SHydri 

5.5 

3 

2     4.123 

+0.1002 

-72  14    3.81 

+14.060 

P  Persei         .       {Algd)  f 

var. 

3 

2  37936 

3.8934 

+40  37  44.41 

14.009 

^  Arietis 

4.5 

3 

6  45936 

3.4261 

+19  24  21.70 

13-751 

12  Eridani      .         .         .  f 

4.0 

3 

8  27.562 

2.5467 

-29  19  18.00 

14.278 

48  H.  Cephei  . 

5.5 

3 

9  29.353 

7.5006 

-^77  25  26.39 

13.520 

C  Arietis 

5.0 

3 

10    0.743 

+3.4436 

+20  43  48.35 

+13.460 

38  Horologii  (G.)  .        .  t 

57 

3 

10  23.763 

1.5148 

-57  38  22.62 

13.5" 

C  Eridani 

4.9 

3 

II  42.203 

2.9124- 

-  9     8     5.10 

13.486 

r  Arietis 

5.2 

3 

16  19.010 

3.4593 

+20  50  28.80 

13097 

e  Eridani 

4.3 

3 

16  31.960 

+2.3980 

-43  23  39.34 

13.873 

tHydri 

5-5 

3 

18     3-138 

-1-5535 

-77  41  57.79 

+13-055 

a  Persei 

1.9 

3 

18  14.796 

+4.2690 

+49  33  34.51 

12.974 

0  Tauri 

3.8 

3 

20  14.212 

3.2254 

+  8  43  49.74 

12.795 

2  H.  Camelopardalis 

4.4 

3 

22  10.563 

4.8372 

+59  38  42.66 

12.740 

^  Tauri 

3.8 

3 

22  33.631 

3.2484 

+  9  26  12.97 

12.666 

/Tauri 

4-3 

3 

26  10.686 

+33090 

+12  38  46.18 

+12.469 

«  Eridani      .         .         .  f 

3.8 

3 

28  55.491 

2.8252 

-  9  44  42.81 

12.304 

T*  Eridani 

4.3 

3 

30     1.905 

2.6483 

-21  55     2.76 

12.162 

^  Persei 

31 

3 

36  51.984 

4.2599 

+47  31     0.31 

11.685 

^  Eridani      . 

37 

3 

39  10.548 

2.8730 

-10     3     2.13 

12.287 

y  Persd 

3-9 

3 

39  24.843 

+4.0669 

+42  18  39.87 

+11.540 

5  H.  Camelopardalis 

47 

3 

41  21.890 

6.2840 

+71     4  17.87 

"•343 

V  Tauri         .  {Alcyone)  f 

3.0 

3 

42  25.719 

3.5616 

+23  50  35.18 

11.273 

T«  Eridani      . 

4-3 

3 

43  11.433 

2.5806 

-23  29  58.26 

10.786 

g  Eridani 

4-2 

3 

46  16.434 

+2.2451 

-36  27  24.91 

II. 016 

yHydri 

3.2 

3 

48  32.442 

—0.9652 

-74  29  58.93 

+10.995 

C  Persd 

2.9 

3 

48  47.105 

+3.7656 

+31  37  55.55 

10.846 

9  H.  Camelopardalis 

5.2 

3 

49  52.744 

50940 

+60  51  39.62 

10.762 

«  Persd 

3.0 

3 

52     8.747 

4.0192 

+39  45  55.06 

10.585 

«  Persei 

4.0 

3 

53  26.756 

3.8868 

+35  32  50.68 

10.498 

r  Eridani      . 

3.2 

3 

54     3-793 

+2.7984 

-13  44  58.63 

+10.359 

^  Tauri        .        .        .f 

var. 

3 

55  58.159 

3-3215 

+12  15     3.56 

10.315 

«ReticuU     . 

4.4 

3 

57  23.686 

+0.9409 

-61  38  22.80 

+10.217 

'  f  «id,  BUr  8».s,  a8"  n.  pr. 
•  An«ti,,dttp.,  S".».  5-.6,  i".a 

wwani,  oomp.  4".4.  f .  8 
P  ftnd,  var.  irreg..  3".4-4».a 


^  Persei,  var.  5r<*.87,  j".i-3".a 
13  Eridani,  comp.  t^*.  1^.4  n.  pr. 
38  Horologii,  remarkable  purplish  red 
star. 
«  Bridani,  comp.  9^,  s.  7" 

[Kph  15) 


i\  Tauri.    quad.,  comps. 
»».2,  X17".  x8x".  190" 
9  H.  Camelop.,  comp.  8^. 
«  Persei,  comp.  8",  8".6  n. 
A  Tauri.  var.,  3«».9s,  3".3-4' 


6-.3,    7-.6. 


.'/ 


x"'.9  n.  f. 

I* 

K2 
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WASHINGTON.  JANUARY  <A.73X 


Nome  of  Star. 

Magni- 
tude. 

Right  Ascension. 

Annual 
Variation. 

Dedination. 

AmnisI 
Variation. 

y  Tauri 

3.9 

h     m        s 

3  58  38.001 

8 
+  3-1896 

0       /        // 

+  5  45  1528 

+io.iai 

A  Tauri                          .  t 

4.5 

3  59  40052 

3.5433 

+21  51     1.99 

9-990 

c  Persei 

4.0 

4     2  29.150 

4.3471 

+47  29  11.80 

9.802 

p  Tauri 

5.6 

4     5  39.079 

3.649a 

+26  15  35.98 

9-5S» 

o^Eridani 

4.1 

4     7  42.934 

2.9273 

-  7     3  30.28 

9-519 

Groombridge  750 

6.7 

4     9  27.362 

+17.5817 

+85  19  51.71 

+  9.341 

/i  Tauri 

4.3 

4  10  55.033 

32556 

+  8  40  49.08 

9.160 

a  Horologii  . 

3.8 

4  II   11.097 

1.9874 

-42  30  13.56 

8-935 

a  Reticuli 

3-4 

4  13  19.541 

0.7650 

-62  41   11.08 

9.<Hi 

y  Tauri 

3.9 

4  14  57.254 

3.4II6 

+15  25  23.64 

8.8*3 

d  Tauri 

3.9 

4  18     1. 841 

+  3.4569 

+17  20  38.52 

+  8-597 

t^Eridani 

4.1 

4  20  50.633 

3.2538 

-34  12  49.46 

8.447 

e  Tauri 

3.6 

4  23  39084 

+   3.5007 

+18  59  34.14 

8.147 

S  Mensae 

5.6 

4  23  41.271 

-  4.1475 

-80  24  50.32 

8.250 

tn  Persei                          .  t 

6.1 

4  27  25.825 

+  4.2I5I 

+42  53     0.24 

7.882 

a  Tauri        (Aldebaran) 

I.I 

4  31     2.478 

+  3.4400 

+16  20  21.52 

+  7-39» 

V  Eridani 

4.1 

4  32     4.240 

2.9958 

-  3  31  31.42 

7-S<H 

a  Doradus    . 

3-5 

4  32     9.519 

1.2947 

-55  13  13.84 

7-4«S 

53  Eridani 

4.0 

4  34  17.155 

2.7455 

-14  28     9.75 

7.169 

r  Tauri 

4-3 

4  37     8.495 

3.5986 

+22  47  41.21 

7.071 

Groombridge  848 

6.0 

4  37  22.320 

+  8.0196 

+75  47  18.33 

+  6.92S 

a  Coeli 

4.5 

4  37  49.265 

1.9300 

-42     I  33.14 

6.g38 

4  Camelopardalis . 

5.4 

4  40  55036 

4.9866 

+56  36  27.09 

6.632 

/*  Eridani 

4-2 

4  41   15094 

2.9988 

-  3  24  34.58 

6.744 

7r«Orionis 

3.3 

4  45  13.471 

3.2551 

+  6  48  49.86 

6.448 

9  Camelopardalis. 

4-4 

4  45  35.540 

+    5.9481 

+66  II  59.49 

+  6.399 

i  Tauri 

51 

4  46  23.995 

3.5076 

+18  41  46.04 

6.293 

^r^Orionis 

3.9 

4  49  49.380 

3.1240 

+  2  18     8.72 

6.047 

t  Aurigae 

2.9 

4  51   27.348 

3.9038 

+33     I  57.14 

5-8SS 

/3  Camelopardalis. 

4.2 

4  55  51.023 

5-3257 

+60  19  10.05 

5.526 

€  Aurigae               .         .  f 

var. 

4  55  52.017 

+  4.301a 

+43  41  55.08 

+  5-5«3 

C  Aurigae 

3.9 

4  56  32.023 

4.189s 

+40  57  10.53 

5-459 

t  Tauri 

4-7 

4  58     0.837 

3.5847 

+21  28     9.83, 

5-307 

II  Orionis 

4.6 

4  59  42.650 

3  4266 

+15  17  11.96 

5-^77 

17  Aurigae 

3-3 

5     0  33.117 

4.2041 

+41     7  14.19 

5.070 

s  Leporis 

3.3 

5     I  51.735 

+  2.5384 

-22  29     4.16 

+  4-967 

/3  Eridani 

2.9 

5     3  40.249 

2.9492 

-  5  II  43.62 

4.803 

/*  Aurigae 

4.8 

5     7  36.538 

4.1017 

+38  23     5.59 

4.463 

£9  H.  Camelopardalis 

5.2 

5     8  31.512 

9.8334 

+79     8  10.01 

4.630 

/i  Leporis 

3.3 

5     9     6.773 

a. 6940 

-16  18  19.23 

4.386 

a  Aurigae       .   (Capella) 

0.2 

5  10  24.448 

+  4.4287 

+45  54  45.93 

+  3-875 

P  Orionis              (Rigel)  f 

03 

5  10  27.127 

2.8823 

-  8  17  56.44 

4-300 

A.  Aurigae 

4-8 

5  13     9585 

4.2176 

+40     I  28.81 

3409 

r  Orionis 

3.7 

5  13  28.726 

2.9125 

-  6  56     7.54 

4-036 

p  Columbae  . 

4-9 

5  14  24.975 

2.1588 

-34  58  40.56 

3609 

y  Orionis        (Bellatrix) 

1.7 

5  20  34.277 

+  3.2170 

+  6  16  24,75 

+  3-4x5 

fi  Tauri 

1.8 

5  20  55.053 

37913 

+28  32  12.08 

3-225 

17  Camelopardalis. 

5.8 

5  22     8.323 

+  5.6597 

+62  59  51.64 

+  3.289 

A  Tauri,  star  ^.5  f.  j8»,  270"  s. 
m  Persei,  star  6*>.  1x5''  s.  pf . 


«  Aurigae,  var.  irreg.,  3^.0-^* 
IBphid 


'•S- 


fi  Ononis,  comp. 


.0. 9".5 


s.pr. 
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WASHINGTON.  JANUARY  o^.r^a. 

Name  of  Star. 

• 

Magni- 
tude 

Richt  Ascenaion. 

Amraal 
Variation. 

Declination. 

Annual 
Variation. 

P  Leporis 

3.0 

h     m        a 

5  24  36.199 

a 
+  a-5703 

0       /        /r 
-20  49  35.17 

ft 
+a-995 

X  Aurigae 

4.9 

5  27  11.663 

3.9039 

4-32      7   48.64 

a. 846 

6  Orionis                        .  t 

2.5 

5  27  39.809 

3-0643 

-  0   21    40.31 

a.8i6 

Groombridge  966 

6.4 

5  28  21.045 

8.0088 

474  59  22.90 

a.776 

a  Leporis 

2.7 

5  28  58.865 

a. 6457 

-17  52  56.65 

a.704 

^Orionis 

4.5 

5  30    9193 

+  3.2^6 

+  9  25  58.17 

+a.S88 

I  Orionis      .        .         .  f 

2.9 

5  31   16.491 

a. 934a 

-  5  57  53-66 

a.504 

i  Orionis 

1.8 

5  31  53.988 

3.0435 

-  I   15  19.10 

a. 453 

C  Tauri 

30 

5  32  33.850 

3.5849 

4-21     5  29.69 

a. 36a 

Groombridge  944 

6.4 

5  34  35.250 

18.7618 

4.85    9  25.87 

a.ax4 

C  Orionis                        .  t 

2.0 

5  36  28.173 

+  3.0970 

-  I  59  12.54 

42.041 

a  Columbae  . 

2.8 

5  36  34.264 

3.1735 

-34    7     8.00 

a. 007 

0  Aurigse 

5.5 

5  39  18.817 

4.645a 

+49  47  24.84 

X.788 

C  Leporis 

3.7 

5  43     6.208 

a.7179 

-14  51   10.26 

1.476 

K  Ononis 

2.2 

5  43  43.496 

a. 8449 

-  9  41  56.49 

X.419 

d  Doradus    . 

4-5 

5  44  37.108 

4-  O.X09I 

-65  46    2.69 

4-1.344 

V  Aurigse 

4.2 

5  45  35.884 

+  4.1573 

+39    7  29.15 

X.272 

31  Mensae  (G.) 

6.2 

5  46  38.12* 

-X  1.6858 

-84  49  49.43 

x.a55 

0  Lqwns 

3.9 

5  47  39.924 

+  3.5796 

-20  53    7.97 

0.429 

a  Orionis       (Beidgeux)  f 

xwr. 

5  50  34.187 

3. 2479 

+  7  23  31.66 

0.834 

<^  Aurigse 

3.9 

5  52  31.753 

4- 4.94x8 

4-54  16  46.62 

+0.535 

7  Leporis 

3.8 

5  52  31.996 

a  •73*3 

-14  10  56.85 

0.794 

^  Aurigse 

2.1 

5  53  17.660 

4.4018 

4-44  56  24.07 

0.580 

9  Aurigse                        .  t 

2.7 

5  53  55-502 

4.09x6 

4-37  12  27.69 

40.44X 

I  Gemmorum 

4.3 

5  58  57.210 

3.6475 

+23  16    7.88 

-0.017 

I  Puppis  (G.)               .  t 

6.2 

6    2     1.631 

+  X.7258 

-45     2     9.90 

+0047 

y  Orionis 

4.4 

6     2  43.158 

3.4364 

4-14  46  46.33 

-0.263 

22  H.  Camdopardalis 

4.7 

6     9  28.988 

6.6x84 

+69  21     5.37 

0.943 

7  Geminorum                .  t 

var. 

6     9  44.853 

3.6aa7 

4-22    31    56.66 

0.869 

2  Lynds 

4.4 

6  12     7.607 

52985 

+59    2  35.59 

1.030 

C  Canis  Majoris    . 

3.1 

6  17     2.925 

4-  a. 3018 

-30      I    30.99 

"I. 513 

1*^  Geminorum 

3.2 

6  17  49.125 

3.6307 

+22    33   29.65 

X.671 

1^*  Aurigae      . 

51 

6  18  21.286 

4.6360 

+49  19  57.25 

X.607 

P  Canis  Majoris    . 

2.0 

6  18  57-372 

a. 64x6 

-17  54  46.37 

1.652 

8  Monocerotis               .  f 

4.5 

6  19  15.865 

3.180a 

4.  4  38  12.90 

1.674 

or  Argiis         (Canopus) 

-0.9 

6  22     3.901 

+  1.3319 

-52  38  56.20 

—1 .918 

10  Monocerotis 

5-0 

6  23  45.790 

a. 9641 

-  4  42  31.38 

2.068 

y  Geminorum 

4.1 

6  23  54.979 

3.5639 

4-20    16      0.97 

2.104 

0  LyncLs 

6.0 

6  29  55.621 

5-49ai 

+61    33    26.63 

2.886 

?  Canis  Majoris    . 

4.5 

6  31  29.654 

a.5157 

-22    53   46.43 

2.71X 

23  H.  Camdopardalis     . 

5.6 

6  31  44.976 

4-10.2989 

+79  39  32.76 

-3.40X 

51  Aurigae      . 

5-7 

6  32  46.215 

4.1597 

4.39  28    0.74 

2.969 

y  Geminorum 

1.9 

6  32  48.129 

3.4670 

4-16  28  21.89 

2.907 

3-2 

6  35    9.709 

X.8367 

-43    7  15-40 

3.08a 

0  Monocerotis               .  f 

4.7 

6  36  17.836 

3.3047 

+  9  58  30.86 

3.170 

*  Geminorum 
£  Geminorum 
♦'Aurigae 

3.2 

6  38  42.204 

4-3.6938 

+25  12  58.74 

-3387 

3.4 

6  40  31.160 

3.3684 

4-12   59    17.48 

3.718 

5.3 

6  40  36.961 

+  4.3298 

+43  39  47-46 

-3.374 

'^  Orionis  camp.  ^.J,j"Va.  I. 


m.  Ononis,  red  star,  var.  irrcg.  i*.o- 

I".  4. 
#  AuritK,  oomp.  7*.5,  a".s*  n.  pr. 


t  Puppis,  star,  s*.8, 150' 
[Bphid 


.#/ 


s.f. 


i|  Gem.,  var.  9jH.4.  3*. 

J^.8,  i".2  n.  pr. 
8  Monoc.,  star  6*.  5. 13".  7  n.  f. 
S  Monoc.,  oomp.  9*.8,  9' .9  s.  pr. 


2,  comp. 
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Name  of  Star. 


t 

t 
t 


t 


t 


t 


t 


Maeni- 
tude. 

Right  Ascension. 

Annual 
Variation. 

Declination. 

Anntnl 
Vaiiatko. 

h      m 

s 

s 

• 

0        ' 

#/ 

ti 

-1.6 

6  41 

24.147 

+  2.6434 

-16    35 

55.77 

"  4.Soft 

4-7 

6  43 

25.707 

3.1281 

+    2    30 

21.80 

3-792 

5.1 

6  44 

32.874 

+  6.4884 

+68  59 

19.96 

3.860 

5.6 

6  47 

8.432 

-  4.9417 

-80  43 

30.15 

4.01a 

3.6 

6  47 

11.329 

+  3.958a 

+34     3 

53-33 

4.149 

3-3 

6  47 

19.240 

+  0.6176 

-61  51 

0.16 

-  3.872 

2.8 

6  47 

49.608 

1.4883 

-50  30  47.80  1 

4.260 

45 

6  49 

55.390 

5.2069 

+58  32 

8.08 

4^6t 

4-2 

6  50 

14.472 

2.7879 

-II  55 

52.50 

4.366 

1.6 

6  55 

17.102 

2.3574 

-28  51 

20.52 

4.786 

var. 

6  59 

4.127 

+  3.5606 

+20  41 

45.29 

-  s-n; 

3.1 

6  59 

28.510 

2.5048 

-23  42 

30.00 

5-139 

4.1 

6  59 

54.790 

2.7148 

-15  30 

24.90 

5-I90 

5.3 

7     I 

5.64* 

29.2318 

+87  II 

5.45 

5.315 

2.0 

7     4 

56.055 

2.4381 

-26  15 

27.17 

5.600 

5.1 

7     5 

48.725 

+  4.1329 

+39  27 

37.06 

-  5.680 

5.3 

7     8 

29.521 

+  3.4480 

+16  18 

14.88 

5-9<J 

3.9 

:  7    9 

28.283 

—  0.5012 

-70  21 

39.88 

5-9°6 

3.6 

7  13 

12.571 

+  3.4502 

+16  41 

40.50 

6.34» 

5.1 

7  13 

16.654 

,       12.8254 

+82  34  42.85 

6.347 

2.7 

7  H 

8.442 

'    +  2.1x89 

-36  56 

40.18 

-6.3S1 

3.5 

7  15 

2.913 

'  .  +  3.5865 

+22     8 

23.28 

6.462 

4.0 

7  16 

52.998 

1    —  0.0194 

-67  48 

6.13 

6.60s 

6.4 

7  17 

0.79* 

—20.2238 

-86  53 

53.55 

6.604 

3.9 

7  20 

26.978 

+  3.7304 

+27  58 

4.77 

6.Q80 

2.4 

7  20 

44.023 

+  2.3738 

-29     8 

11.78 

-6.909 

5.8 

7  22 

2.963 

6.2749 

+68  38 

27.05 

7.069 

3.1 

7  22 

32.538 

3.2554 

+  8  27 

41.16 

7.111 

4.2 

7  23 

38.789 

3.8631 

+31  57 

16.89 

6.971 

3.3 

7  26 

31.996 

1. 9016 

-43     7  43.66 

7.110 

2.0 

7  29 

10.736 

+  3.8332 

+32     4 

34-45 

-  7.686 

2.8 

J^  - 

-  0.264 

•         •         •         • 

j<y  - 

-  4.13 

...» 

5.2 

7  33 

3.100 

2.9819 

-  3  55 

13.16 

7.895 

0.5 

7  34 

51.192 

3.1421 

+  5  26 

36.57 

9.099 

5.0 

7  35 

49392 

50937 

+58  54 

37.89 

8195 

3.7 

7  39 

19.122 

+  3.6265 

+24  36 

9.66 

-847« 

1 

1.2 

7  40 

7.018 

3.6758 

+28  13 

56.71 

8.536 

5.1 

7  42 

2.035 

2.7636 

-14  21 

23.32 

8.635 

3.5 

7  45 

43.165 

2.5232 

-24  38 

44.72 

8.922 

5.0 

7  48 

17.882 

3.6766 

+26  59 

12.46 

9-150 

5-7 

7  48 

31-771 

+  4.3814 

+47  47 

9.69 

-  9-147 

5.6 

7  50 

2.805 

7.2441 

+74     8 

48.11 

9.296 

3.6 

7  54 

37.092 

1.5259 

-52  45 

14.71 

9.607 

5.9 

7  55 

47.407 

3.6339 

+25  37 

34.86 

9.706 

5.0 

7  58 

18.059 

3.6903 

+28     2 

0.52 

9.946 

4-9 

8     2 

4.338 

+  4.5299 

+51  45 

10.18 

-10.1S2 

2.9 

8     3 

55.427 

2.5546 

-24     3 

30.65 

10.266 

5.5 

8     4 

22.221 

+  6.0120 

+68  43 

32.57 

-XO.347 

1  Y*VoU 

mtis,  com(] 

►.  s".8.  ia".5 

n.  pr. 

<r  A 

TgCts,  Star.  8* 

.  aa".4n.f 
'.  s,  6'^.6  s. 

. 

e  Ges 

Q..  comp.  9",  7"o  s.  pr. 

K  G< 

an.,  conp.  9 

pr. 

a  Canis  Majoris  (Sirius)  f 
18  Monocerotis 
43  Camelopardalis . 

C  Mensae 

6  Geminorum 

a  Pictoris 
r  Argtis 
15  Lyncis 
6  Canis  Majoris    . 
B  Canis  Majoris    . 

C  Geminorum 
(?  Canis  Majoris 
Y  Canis  Majoris 
51  H.  Cephei . 
6  Canis  Majoris 

63  Aurigae 

51  Geminorum 

y^  Volantis    . 

A.  Geminorum 
25  H.  Camelopardalis  . 

n  Argtis 

d  Geminorum 

6  Volantis    . 

7  Octantis  (G.) 
t  Geminorum 

tf  Canis  Majoris 

Groombridge  1308 
13  Canis  Minoris 
p  Geminorum 
er  Argtis 

a' Geminorum    {Castor) 
a^  Geminorum 

25  Monocerotis 
a  Can.  Min.  .  {Procyon)  f 

24  Lyncis 

K  Geminorum 

/?  Geminorum    {Pollux) 

4  Puppis 

4"  Argds 

^  Geminorum 

26  Lyncis 
Groombridge  1374 

X  Argds 
00  Cancri 
X  Geminorum 

27  Lyncis 
p  Argtis 
3  H.  Ursae  Majoris 

15  Lyncis,  dup.,  4*-9.  ^a.  ©".7 

«  Can.  Maj.,  comp.  ^,  -j^.B  s.  f. 

i  Gem.,  var.,  10^.15,  3"  7-4"'J 

Positions  given  for  Sirius  and  Procyon  are  those  of  the  centers  of  their  orbits.     Corrections  sivcn  on  psfe  iz 
remain  to  be  applied  to  reduce  to  the  positions  ol  the  stars. 
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WASHINGTON.  JANUARY  o<73«. 


Name  of  Star. 


Y  Argds 
C  Cancri  {mean) 

Bradley  1147 
20  Puppis 
§  Cancri 

Groombiidge  11 19 
31  Lynds 

t?  Cancri 

«  Argils 
30  Monocerotis 

9  Chamseleontis 

0  Ursae  Majoris 
Groombridge  1450 

V  Cancri 
Groombridge  1446 

*  Hydrae 
ff  Hydrae 
X  Cancri 
^  Cancri 
tt  PjTcidis 

I  Cancri 

f  Hydrae 

tf  ArgAs 

«*  Cancri  (mean) 

C  Hydrae 

1  Ursse  Majoris 
ff  Cancri 
fr*  Cannae 
^  Ursae  Majoris 
<^  Ursae  Majoris 

<  Cancri 
X  ArgAs 
C  Octantis    . 

9  Hydrae 
/^  Argtis 

83  Cancri 

'  ArgAs 

40  Lynds 

*  Pyxidis 
ff  Hydrae 

*  Ursae  Majoris 
I  H.  Draconis 
^  Ursae  Majoris 
^  Ursae  Majoris 
i^  Argiis 

^  Leonis 

10  Leonis  Minoris 
C  Chamaeleontis 


*  ^^  Wple;  binary  j-. 
iCwS*""*-^"*?  •4»• 


t 
t 


t 
t 
t 
t 


t 
t 


t 


Mftgni 
tudc. 


Right  Ascension. 


m 


8  6 

8  7 
8  8 

8  9 
8  II 

8  13 
8  17 
8  18 
8  20 
8  21 

8  23 
8  23 
8  27 
8  27 
8  30 

8  33 
8  34 
8  38 

8  39 
8  40 

8  41 
8  42 
8  42 

8  49 

8  50 

8  53 
8  53 
8  54 

8  57 

9  2 

9  3 

9  4 

9  9 

9  9 
9  12 


^_<^.3.  ." 


n.  pr. 


2.2 

4-7 

5-7 
50 

3.8 

7.0 

4.4 

5-9 

1.7 
4.0 

4-3 

3.5 
6.0 

5.5 
6.3 

4.2 

4-5 

4.7 
4.2 

3-7 
4.2 

3-5 
2.0 

5.5 
3.3 

3.1 
4.3 
5.1 
3.7 
4-9 

5.1 
2.2 

5-4 
3.8 
1.8 

6.6 
2.2 

3.3 

4-9 
2.2 

3.8 
4.6 
4.6 

3.3 
3.6 

5.1 
4.6 

5.2 

*  Hydrse,  triple;   binary  3" 
o".a.  with  corap.  7".«,  3''. 
<  Argils,  comp.  s".  a"  8. 
ffS  Cancri,  dup.  5"».9,  6".4,  i".. 

[Eph  isl 


9 
9 
9 
9 
9 

9 
9 
9 
9 
9 


14 
14 
15 
17 
23 

24 

25 
26 

27 
27 


54-847 
20.353 
53844 
25556 

54404 
47.916 
1.414 
29.938 
46.247 
24.869 

12.619 
12.908 
23.718 
47.760 
17.206 

9.464 
18.967 

22.20r 

51429 

10.562 

334^ 
16.581 

21.198 

3.755 
54-J^54 

23.7M 

50424 

53563 

49-777 
56.001 

8.719 

52.138 
14.21* 

56.613 
16.325 

14425 
48.782 

52.878 
43.581 
24.653 
50.659 

4.133 
59.460 
10.855 
20.963 


9  27  21.973 
9  29  1.282 
9  36  25.656 


Annual 
Variation. 


+  1.8498 

3-4445 
7.6207 

2.7580 

3.2557 

+60.5580 
4.1209 

3-4391 

1-2338 

+  2.9996 

-  1.7472 
+  5.0122 

3.9092 

3-4744 
6.7448 

+  3.1781 
3-1383 
3.4769 
3-4138 
2. 41 10 

+  3.6379 

3-1797 
1. 651 7 

3.6680 
3-1744 
+  4.1227 
3.2846 
1. 4681 
4.1107 
5-3221 

+  3-2527 
+  2.2062 

-  8.1212 
+  3-1236 

0.6699 

+  3-3536 
1.6040 
3-6635 
2.6514 
2.9487 

+  4.7652 
8.8008 
5-3602 
4.0304 

■    2.3594 

•♦■  3.2369 
+  3.6851 

-  X.6513 


Declination. 


// 


Annual 
Variation. 


// 


.J  6-.8. 
3. 


6> 


-47  5  8.66  -10.553 

•fi7  54  18.16  10.702 

+76  I  4.57  10.696 

-15  31  53-12  10.727 

+  9  26  53.87  10.963 

+88  53  22.50  -11.032 

+43  27  42.48  11.383 

+18  36  21.16  T1.421 

-59  14  8.47  11.545 

-  3  37  42.18  11.618 

-77  12  38.80  -11.709 

+61  o  12.47  "839 

+38  18  31.60  12.200 

+20  43  50.34  12.105 

+73  55  41.20  12.340 

+  60  3.19  -12.435 

+  3  38  26.23  12.513 

+21  46  29.82  12.8x8 

+18  28  2.70  13. 115 

-32  52  45.90  12.886 

+29  4  17.68  -13.040 

+  6  43  53-13  13-085 

-54  23  48.19  13.142 

+30  54  7-52  13-503 

+  6  16  11.00  13.594 

+48  22  34.26  -14.009 

+12  II  14.60  13.830 

-58  54  391  13-874 

+47  29  36.53  14.106 

+67  28  50.38  14.421 

+11  o  39.25  -14.380 

-43  5  20.84  M-479 

-85  19  28.08  14.691 

+  2  40  24.73  15.088 

-69  22  1. 1 9  14.819 

+18  3  58.66  -15.164 

-58  55  5.45  15-054 

+34  45  962  15.109 

-25  36  12.89  »5-259 

-  8  17  22.41  15.513 

+63  26  3.55  -15.60a 

+81  42  12.85  15.664 

+70  12  17.40  15.671 

+52  3  55-70  16.29s 

-40  5  40.03  15.723 

+11  40  36.59  -15.845 

+36  46  32.30  15.872 

-80  33  34.39  -16.220 

Carinse,  comp.  7".a,  5<f . 

Urs.  Mai.,  binary  4".9.  8»,  i".3 

ArgAs.  dup.  3^.8.  6*>.o,  o".8 
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WASHINGTON.  JANUARY  o^.7j«. 


Name  of  Star. 


Magni- 
tude. 


(Regulus) 


o  Leonis 
0  Antliae 
e  Leonis 

V  Ursae  Majoris     . 

V  Argils 

6  Sextantis  . 
/I  Leonis 

Groombridge  1586 
19  Leonis  Minoris  . 
^  Argtis 

n  Leonis 
Tf  Leonis 
4x  Leonis 
A.  Hydrae 
q  Velorum 

32  Ursse  Majoris 
C  Leonis 

A.  Ursse  Majoris 
y  Leonis  />r. 
/4  Ursae  Majoris 

30  H.  Ursae  Majoris 

30  H.  Camelopardalis 
fjL  Hydrae 

31  Leonis  Minoris 
a  Antliae 

36  Ursae  Majoris 
9  H.  Draconis 
p  Leonis 

33  Sextantis  . 

41  Leonis  Minoris 

0  Argils 

42  Leonis  Minoris 

7  Argils 
/I  Argtis 

/  Leonis 

<^  Chamaeleontis 

r  Hydrae 
46  L^nis  Minoris 
54  Leonis 

1  Antliae 


Groombridge  i 
a  Crateris     . 
d  Leonis 
fi  Ursae  Majoris 
A  Ursae  Majoris 

^  Octantis    . 
X  Leonis 
p^  Leonis 

w  ArgAs,  ooap.  6*.o,  4^.9 1. 
y  ]>oais,  comp.  3^.8, 3". 7  s 


706 


t 


t 


t 
t 

t 


t 


f. 
f. 


3.8 

3-9 
3.2 

6.0 

4.1 
6.0 
5.2 
3.7 

4.9 

3.6 

1.3 
3.8 
4.1 

5.7 
3.6 

3.5 
2.6 

3.2 

4.9 

5.3 
4.1 

4.4 
4-4 
4.8 
5.0 
3.8 
6.4 

5.0 

3.0 

5.4 
var, 

2.8 
5.3 
4.6 

3.3 
3.9 
4-5 
47 

6.3 
4.2 
5.0 

2.4 

2.0 

6.3 
4.7 
57 


i|  ArgAs. 
M  ArgOa, 


Right 


h 
9 

9 
9 
9 
9 

9 
9 
9 
9 
9 


m 
36 
40 

41 

44 
44 
46 

47 
50 
52 
53 


9  55 
o  2 

o  3 
o  6 

O  II 


o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 

Q 

o 

o 

Q 

I 
I 


II 
II 
II 

15 
17 
18 

20 

21 
22 

23 

25 

27 
28 

37 

38 

39 
41 
41 
43 
44 

44 

45 
48 

51 
52 

53 
55 
56 
56 
58 

59 
o 

2 


36.9^ 

24734 

1 77 1 

57.451 
58.688 

57087 

55.921 

48739 
29.029 

52.556 

43.375 

41.951 
50.825 

26.654 

9.860 

52.653 

57.954 
58.636 

17.315 
16.275 

1.440 
49.679 

58.735 
58.420 

15.630 

11.852 

54.385 
20.236 

4.733 
47.842 

55.223 

8.529 

45.592 

6.61 1 

47.473 

59.830 

25.774 

33.747 
0.813 

45.515 
11.477 

37.895 
10.282 

43.315 
29.677 

56.00* 
38.013 
34.123 


Annual 
Variation. 


▼ar.,  irreg.,  i".6-^.6 
comp.  7*.  9 ".a  n.  f. 

[Sph  15) 


+3.2050 
a. 6731 
3. 41 10 
4.2931 
1.5008 

+3.<»45 

3-4171 

5-4305 
3.6850 

3.Z016 
+3.i7aa 

3.1982 
2.9247 

a.5"9 

+4.3934 
3.343a 
3.631X 

3.3116 

3.5859 

+4.3620 

7.5850 
2.9005 

3.4791 
2.7424 

+3.8608 

5-1845 
3.1616 

30519 
3.2671 

+3.13*4 
3.3435 
2.3208 

a.5736 
3-1564 

•fo.5941 
3.9583 

3.3635 
3.2530 
3.7960 

+4.8888 
9.9306 

3.099a 
3.6407 

+3.7286 

-0-3564 
+3.0961 
+3-0613 

I  54 


VariatioiL 


#/ 


27 

9 


+10  16 
-27  22 
+24  9 

+59  26 
-64  40 

-  3  50 
+26  24 

+73  17 
+41 

-54 
+  8  27 
+17  10 
+12  22 

-II  56 
-41  42 

+65  31 
+23  50 

+43  20 
+20  16 

+41  55 

+65  59 
+82  59 
-16  24 

+37  8 
-30  38 

+56  25 
+76  9 

+  9  44 

-  I  17 

+23  38 

-^3  56 
+31  7 
-59  14 
-48  58 
+10  59 

-80  5 

-15  44 
+34  40 
+25  12 

-36  40 

+78  13 
-17  50 
+  44 
+56  50 
+62  12 

-84  8 

+  7  47 
+  2  25 


Chan.,  itar  ^ 
I«coaii,  oomp. 


46.82 

47.43 
58.02 

21.17 
39.35 
40.00 
28.24 

3.77 

39.74 
46.90 

9.09 

39-51 

59.05 

0.44 

1.69 

58.59 
28.88 

21.76 

18.99 
38.82 

48.46 
30.46 

7.03 

35.19 

5.93 

0.55 
4.96 

39.87 

39.07 

1.50 

57.98 
49.16 

14.78 

15.91 
42.68 

30.67 
54.10 

24.43 
12.25 

50.23 
33-02 

45.95 
26.68 

17.88 
36.50 

11.87 

45.22 

2.26 

s  pr.  J»*. 


ti 


-x6.38a 
16413 

16494 
16.823 

-16.798 

i7-«* 
17-044 
17.106 

-17.196 
174& 

i7'S»7 
I7.7» 

I7-79S 

ijM 

1S.14Z 
i8.q}8 

W8.IXJ 

ift.189 
X8.3J9 
18.588 

18.309 

-18-394 

18458 

18467 
i8.8$S 

i8.79» 
-18.861 
18.911 
18.898 
19.009 
19.009 

-18.985 
18.783 
19.363 
19.161 

i9-3«7 

-i9.«35 
i9.»Sa 
i9'»96 
19.360 

19-399 

-19.366 
19.418 

-19.500 
•56"  a. 

LS.  f. 
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WASHINGTON.  JANUARY  o^.u^. 


Name  of  Star. 

Magni- 
tude. 

Riffht  Ascension. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

b      m         g 

s 

0       /        fi 

t/ 

f  Urssp  Majoris 

3.2 

II       4   53.468 

+3.3851 

+44  57  35.81 

-19-502 

fi  Crateris 

4.5 

II       7    28.530 

a. 9476 

-22  21  42.15 

19.628 

6  Leonis 

2.6 

"     9  35.433 

3.195a 

+20  59  22.42 

19-703 

B  Leonis 

3-4 

II     9  46.859 

3.1505 

+15  53  39.62 

19.651 

y  Ursap  Majoris 

3.7 

II  13  53502 

3.2480 

+33  33  29.97 

19.615 

6  Crateris 

3.8 

II   15     5381 

+2.9974 

-14  19     6.26 

-19.467 

(f  Leonis 

4.1 

II   16  45270 

3.0950 

+  6  29  43.50 

19.70a 

n  Centauri    . 

4.3 

II  17    7.546 

2.7260 

"54     I  30.24 

19.709 

t  Leonis       .         .         .  i 

•    4.0 

II  19  29.634 

3.1286 

+10  59  51.30 

19.817 

r  Leonis 

5.2 

II  23  33.984 

3.0858 

+  3  19  28.29 

19.809 

A.  Draconis   . 

4.1 

II  26  22.439 

+3.5964 

+69  48     1.25 

-19.851 

S  Hydrse 

3.7 

II  28  49.112 

2.9462 

-31  23  14.19 

19.915 

A.  Centauri    . 

3.3 

II  31  51. 141 

2.7502 

-62  32  58.03 

19.921 

V  Leonis 

4-5 

II  32  35.798 

3.0716 

-  0  21   15.61 

19.863 

n  Chamaeleontis    . 

5.7 

II  33  44.826 

a. 4529 

-75  25  33.58 

19.937 

3  Draconis   . 

5.5 

II  37  44.648 

+3.3731 

-^7  12  55.43 

—19.916 

C  Crateris 

4.9 

II  40  27.154 

3.0376 

-17  52  41.26 

20.014 

X  Ursa*  Majoris     . 

3.8 

II  41  34,089 

3.1801 

+48  15     2.66 

19.961 

fi  Lfonis        (Denehola) 

2.2 

II  44  43.528 

30624 

+15     2  50.16 

20.119 

fi  Virginis 

3.8 

II  46  16.060 

3.1252 

+  2  14  37.73 

20.284 

Groombridge  1830 

6.5 

II  48     5.075 

+3.4677 

+38  19  43.70 

-25.802 

Y  UrsflP  Majoris 

2.5 

II  49  22.014 

3.1700 

+54  10    2.51 

20.020 

n  Virginis 

4.6 

II  56  31.032 

3.0742 

+  75  17.87 

20.07s 

0  Virginis 

4-2 

12     0  52.794 

30570 

+  9  12  17.97 

20.013 

6  Centauri    . 

2.9 

12     3  56.796 

3.0952 

-50  14  57.05 

20.07a 

i  Corvi 

3.2 

12     5  45.044 

+3.0812 

-22     8  49.52 

-20.037 

4  H.  Draconis 

5.1 

12     8  13.957 

2.8477 

+78     5  18.74 

20.013 

6  Cruris 

3.1 

12  10  37713 

3.1749 

-58  16  35.20 

20.062 

d  Ursje  Majoris 

3-4 

12  II  13649 

2.9848 

+57  30  17.54 

20.016 

y  Corvi 

2.8 

12  II  25.941 

3.0817 

-17     4  11.83 

20.004 

2  Canum  Ve jiaticorum  .  \ 

\    5.8 

12  II  52.324 

+3.0160 

+41     7  5940 

—20.065 

p  Chama^leontis    . 

4.4 

12  13  19.926 

3.4477 

-78  50  24.94 

19995 

Bradley  1672 

6.3 

12  14  27.688 

0.3615 

+88  10  15.98 

19-947 

7  Virginis 

4.0 

12  15  33.429 

3.0693 

-  0  II  40.25 

20.027 

ff^  Cruris 

1.6 

12  21  51.556 

3.3121 

-62  37  41.44 

19-994 

a' Cruris 

2.1 

^a  +  0.614 

•   •   .   • 

J<y  -  1.28 

•     •     •     • 

20  Coni£ 

5.7 

12  25  27.180 

+3.0183 

+21   22     O.IO 

-19.958 

6  Corvi 

•    3.1 

12  25  27.862 

3.1012 

"16     2  32.34 

20.070 

y  Crucis 

•    1.6 

12  26  26.420 

3.303s 

-56  38  13.90 

20.173 

8  Canum  Venaticorum . 

4.3 

12  29  42.626 

2.8564 

+41  49    9.01 

19-598 

K  Draconis   . 

3.9 

12  29  51.770 

+2.5776 

+70  15  23.98 

-19.866 

fi  Corvi 

2.8 

12  29  55.114 

3-1454 

-22  55  36.53 

19-936 

24  Comx  seq.                   .  \ 

\    5.2 

12  30  52.010 

3.0107 

+18  50  41.21 

19.851 

a  Muscat 

2.9 

12  32     5.988 

3.5415 

-68  40     2.42 

19.878 

X  Virginis     . 

4.8 

12  34  51.448 

30937 

-  7  31  40.65 

19.845 

y  Centauri    .                 .1 

■    2.4 

12  36  49.362 

+3.2946 

-48  29  35.47 

-19.807 

y  Virginis  {mean)          .  i 

1"    2.9 

12  37  21.210 

30398 

-  0  59    0.07 

19.776 

P  Virginis 

50 

12  37  34-974 

+30372 

+10  42  13.65 

-19-883 

*  l«mis,  comp.  ^.8,  2", 6  n.  f . 

y  Crt 

ids.  star  6P».6.  85"  n.  f. 

y  Vi 

rginis.   binary,    j*-?. 

3"  7.   6"-at 

«  Cm,  Ven.,  star  »•,  ii^.e  t.  pr. 

34  Coi 

nae.  star  6". 7,  ao".6  pr. 

] 

P-jaS* 

•  Corvi,  star  »■,  24". 4  «•  pr.                    i    y  Cei 

it..dup.,  3".x.3"'i.  i". 

7 
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MEAN  PLACES  OF  STAR8,  1915. 


WASHINGTON,  JANUARY  0^.732. 


Name  of  Star. 

Magni- 
tude. 

5-9 

Right  Ascension. 

Annual 
Variation. 

Dedlnation. 

Vaxiatioa. 

76  Ursae  Majoris 

h 
12 

m        s 

37  51390 

s 
+2.6314 

0           r           ff 

+63    ID  46.47 

// 
-19.791 

P  Cruds 

1-5 

12 

42  44.680 

3-4823 

-59    13    27.68 

19-731 

I  Octantis    . 

5.4 

12 

45  55.22* 

5-9557 

-84  39  43.10 

19.621 

31  Comae 

5.1 

12 

47  33.559 

2.9240 

+28    0  10.80 

19.640 

32  H.  Camelop.  seq,        .  t 

5-3 

12 

48  29.536 

0.4388 

+83  52  29.63 

19.582 

n  Centauri    . 

4-3 

12 

48  43.435 

+3.3128 

-39  43     0.51 

— X9.629 

€  Ursap  Majoris  (Alioth) 

1-7 

12 

50  17.640 

3.6482 

+56  25  15.62 

19-577 

d  Virginis              ... 

3-7 

12 

51   19.267 

3.0208 

+  3  51  33.00 

19.605 

a  Canum  Venat.  seq.     .  f 

2.9 

12 

52     3.235 

2.8106 

+38  46  37.95 

194& 

d  Muscae 

3.6 

12 

56  24.108 

4.0726 

-71     5  26.22 

19-473 

€  Virginis 

3-0 

12 

57  56-741 

+2.9865 

+11  24  56.75 

-19-394 

8  Virginis                       .  t 

4.4 

13 

5  32.829 

3.1032 

-  5     5     7.72 

19.271 

43  Comae 

4-3 

13 

7  54.514 

2.8025 

+28  18  31.63 

18.293 

20  Canum  Venaticonim . 

4.7 

13 

13  44.057 

2.6956 

+41     I   1 1. 61 

19.00S 

y  Hydne 

3.3 

13 

14  17.827 

3-2555 

-22  43  24.10 

19.054 

I  Centauri    . 

2.9 

13 

15  48.741 

+3.3616 

-36  15  51.30 

-19.05s 

C^  Ursap  Maj. .     (Mizar)  t 

2.4 

13 

20  30-405 

2.4221 

+55  22     8.38 

18.851 

tp  Ursap  Majoris     . 

4.0 

Ja  +  0.959 

•          •          a          a 

JeJ  -  12.70 

•    •    •    • 

a  Virginis            (Spica) 

1.2 

13 

20  42.776 

3-1570 

-10  43    4.50 

18.848 

Groombridge  2001 

6.1 

13 

23  57.867 

1-5243 

+72  49  57.36 

18-734 

70  Virginis 

5.2 

13 

24  16.359 

+2-9340 

+14  13  56.80 

-19.290 

K  Octantis    . 

5.6 

13 

26  56.42* 

9.0822 

-85  21     4.95 

18.644 

C  Virginis 

3.4 

13 

30  21.625 

3-0545 

-  0    9  41.83 

18468 

17  H.  Canum  Venaticonim 

5.0 

13 

31     0.209 

2.6817 

+37  37     3.52 

18.490 

€  Centauri    . 

2.6 

13 

34  29.567 

3.7802 

-53     2     5.10 

18405 

m  Virginis 

5-2 

13 

37     8.910 

+3-1452 

-  8  16  28.09 

-18.239 

r  Bootis 

4-5 

13 

43  13.369 

2.8508 

+17  52  47.83 

18.090 

tf  Ursap  Majoris  (Alkaid) 

1-9 

13 

44  11.605 

2.3680 

+49  44  13.63 

18.032 

89  Virginis 

5-1 

13 

45  14.978 

3-2541 

-17  42  40.10 

18.009 

C  Centauri    . 

3-1 

13 

50  13.771 

3-7256 

-46  52  13.73 

17*35 

tf  Bootis 

2.8 

13 

50  38.254 

+2.8567 

+18  49  24.20 

-18.X18 

0  Apodis                         .  t 

var. 

13 

57     0.213 

5-7399 

-76  23  13.79 

17.518 

r  Virginis     . 

4.3 

13 

57  19.165 

3-0513 

+  I  57  19.56 

17-505 

1 1  Bootis 

6.1 

13 

57  19.286 

2.7215 

+27  47  47.97 

17-471 

/3  Centauri    . 

0.9 

13 

57  48-819 

4.2058 

-59  57  48.55 

i7-4» 

TV  Hydrae 

3-5 

14 

I  31.624 

+3.4094 

-26  16  24.30 

-17-439 

0  Centauri    . 

2.3 

14 

I  40.478 

3.5196 

-35  57     8.22 

17.811 

a  Draconis    . 

3.6 

14 

2     5.304 

X.6244 

+64  46  54.53 

i7«57 

d  Bootis 

4.8 

14 

6  31.390 

2-7370 

+25  29  37.59 

il'HS 

K  Virginis 

4.3 

14 

8  21.561 

+3.1968 

-  9  52  42.89 

16.851 

4  Ursap  Minoris 

5.0 

14 

9     9.61 1 

-0.2816 

■^77  56  48.72 

-16.920 

t  Virginis 

4-2 

14 

II  33.307 

+3.1424 

-  5  35  43.30 

17.260 

a  Bootis         {A  returns) 

0.2 

14 

II  47.030 

2-7355 

+19  37  28.04 

18.825 

X  Bootis 

4.3 

14 

13     9.239 

2.2831 

+46  28  41.47 

16.606 

6  Octantis    . 

4.1 

14 

13     9.28* 

9.2466 

-83  16  47.50 

16.771 

A.  Virginis     . 

4.6 

14 

14  30.430 

+3-2408 

-12  58  49.37 

-16.671 

2  Librae 

6-3 

14 

18  51.030 

32237 

-II   19  34.81 

16.544 

0  Bootis        •  #      • 

4.1 

14 

22   18.243 

+2.0433 

+52  14  35.61 

-16.709 

3a  H.  Cam  ,  star  s^.S,  3i".6  n.  pr. 

•  Vir 

ginis, 

comp.  9™,  7".  I  n 

.  pr. 

•  Ai 

>odis,  var.  irreg.,  ^.5-6 

■6 

«  Can.  Ven.,  star  5",  19" -8  s,  pr. 

^Urs 

2 

i.  Maj 
22"  n. 

.,  star  Alcor  4™.< 

>,  f .  79".a 
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WASHINGTON.  JANUARY  0^.733. 


1 
Name  of  Star. 

Magni- 
tude. 

Richt  Aaceoakm. 

Annual 
Variation. 

Decimation. 

Annual 
Variation. 

/BnoHs      . 

h     m 
14   22 

s 

30.123 

s 
+  2.7901 

0       /        // 
+19   36   30.67 

—16.279 

^  Virginis   .                  .  t 

50 

14   23 

49.280 

+  3.0889 

-    I    50   50.69 

16.230 

5  Ursae  Minoris  . 

4.4 

14   27 

41.302 

—  0.1627 

+76      4   26.15 

16.004 

p  Bootis 

3.8 

14   28 

10.035 

+  a.5865 

+30  44  38.50 

15.887 

Y  Bootis 

30 

14   28 

39.366 

2.4172 

+38   40  46.56 

15.829 

*  rf  Centauri  .         .         . 

2.6 

14   30 

6.229 

+  3.7969 

-41    47      6.06 

-15.929 

6  Bootis 

4.5 

14   30 

58.810 

2.6131 

+30     6  50.05 

15.726 

a  Centauri  .         .         .  t 

O.I 

14  33 

48.941 

4.0547 

-60  29     6.76 

14-974 

33  Bootis 

5.4 

14  35 

40.501 

2.2342 

+44  46  14.81 

15.640 

a  Apodis 

3.8 

14  37 

14370 

7.2950 

-78  41     6.42 

15-534 

/I  "N^ginis   . 

4.0 

H  38 

34732 

+  3.1586 

-  5  17  21.29 

-15-758 

c  Bootis      .         .         .  t 

2.7 

14  41 

16.494 

2.6203 

+27  25  55.12 

15-275 

109  Virginis   . 

3.8 

14  41 

57.024 

3.0312 

+  2  15     1.72 

15.280 

8  Ubrae 

5.3 

14  45 

58.934 

3.3132 

-15  38  3987 

15-088 

a  Librae 

2.9 

14  46 

10.380 

3.3138 

-15  41   21.05 

15080 

Groombridge  2164  . 

5.7 

14  49 

16.884 

+  1.5202 

+59  38  20.62 

-14.704 

/3  Ursse  Minoris  . 

2.2 

14  50 

56.467 

—  0.2046 

+74  30  10.25 

14.721 

^Librae 

5.6 

14  52 

9.179 

+  3.3505* 

-II     4     2.22 

14.652 

Piazri  221 

5.8 

14  52 

12.434 

2.8297 

+14  47  21.14 

14-659 

/?lupi 

2.8 

14  52 

57.352 

3-9131 

-42  47  32.73 

14.666 

S  Librae                        .  t 

vat. 

14  56 

25.691 

+  3.2013 

-  8  10  56.32 

-14.409 

P  Bo5tis 

3.6 

14  58 

44.662 

2.3600 

+40  43  31.03 

14.292 

Y  Scorpii 

3.4 

14  59 

5.502 

3.5048 

"24  56  54.64 

14.278 

^  Bootis 

4.7 

15     0 

48.194 

2.5703 

+27  16  42.50 

14.138 

c  Bootis 

5.0 

15     3 

34.057 

+  2.6347 

+25  II  58.37 

14-136 

Gioombridge  2283   . 

7.2 

15     4 

20.10* 

-19.5312 

+87  33  38.31 

-13.873 

C  Lupi 

3.5 

15     6 

10.234 

+  4.2917 

-51  46  34.94 

13-853 

I  Librae 

4.7 

15     7 

22.364 

3.4142 

-19  28  15.06 

13-764 

Y  TnanguU  Australis  . 

3.1 

15  10 

57.253 

55527 

-68  22     0.14 

13-523 

3  Serpentis 

54 

15  10 

57.747 

2.9800 

+  5  15  15.36 

13.485 

^  Bo5tis     . 

3.5 

15  12 

4567 

+  2.4193 

+33  37  52.65 

-13.533 

P  Librae 

2.7 

15  12 

25.843 

+  3-2248 

-  9     4  11.92 

13.409 

Y  Ursae  Minoris  . 

3.1 

15  20 

51.290 

-  0.1157 

+72     8  II. 12 

12.815 

H  Bootis  pr,                 .  t 

4.5 

15  21 

16.763 

+  2.2664 

+37  40  28.94 

12.718 

t*  Serpentis 

5.5 

15  21 

50763 

2.7800 

+15  43  34.32 

12.785 

I  Draconis . 

3.5 

15  23 

2.326 

+  1.3334 

+59  15  48.31 

-12.671 

32  Librae 

5.9 

15  23 

27.596 

3.3787 

-16  25  15.31 

12.695 

P  Octantis  . 

5.7 

15  23 

29.89* 

13.3363 

-84  II     5.28 

12.569 

P  Coronae  Borealis 

4         ^B^                                           A 

37 

15  24 

19.475 

2.4738 

+29  23  53.12 

12.515 

»^*  Bootis      . 

5.2 

15  27 

52.571 

2.1552 

+41     7  20.07 

12.364 

Y  Lupi  (mean)               .  f 

3.0 

15  29 

28.255 

+  3.9868 

-40  52  55.46 

-12.288 

Y  Librae 

4.0 

15  30  46.151 

3.3524 

-14  30  24.03 

12.143 

0^  Coronjp  Borealis 

2.3 

15  31 

5.313 

2.5394 

+27     0    0.25 

12.227 

C  Coronae  Borealis  seq.  f 

5.1 

15  36 

10.632 

2.2596 

+36  54  40.29 

11.782 

«  Serpentis 

2.8 

15  40 

4.796 

2.9530 

+  6  41  32.38 

11.449 

P  Serpentis 

37 

15  42 

15.876 

+  2.7685 

+15  41   13.45 

-11.390 

f  Serpentis 

4.3 

15  44 

54.765 

2.6995 

+18  24  11.83 

11.243 

M  Serpentis 

3-6 

15  45 

10.949 

+  3.1284 

-  3  10  15.08 

-II. 151 

•  "oBda.  comp.  5«.x,  a".8  n.  pr. 


rae.  var. 


I  LibTL_, 

^  Bodtis,  star  6">.7,  io8''  s. 


.i^,  4".«-6».;r 


} 


Lupi,  binary  f^.j,  3^.9,  o".4 
Cor.  Bar.,  comp.  6".o,  6''.3  n.  pr. 


-•Centarai.  dup.,  o".3,  x".  7 :  companion  s.  pr.    The  position  siven  is  that  of  the  center  of  gravity  of  the  system. 
«^t«vuoas  given  on  page  ix  remain  to  be  applied  to  reduce  to  the  position  of  a«  Centauri. 


[Eph  is] 


244 


MEAN  PLAGES  OF  STARS,  1915. 


WASHINGTON,  JANUARY  oi.yja. 


Name  of  Star. 


Magni- 
tude. 


12  H.  Draconis 
€  Serpentis  . 
C  Ursae  Minoris 
/3  Trianguli  Australis 
X  Librae 

y  Serpentis  . 
7C  Scorpii 

€  Coronae  Borealis 
d  Scorpii 

0  Draconis   . 

fi  Scorpii 
K  Herculis    . 

Groombridge  2320 
^  Herculis 
S^  Apodis 

6  Ophiuchi  . 
(T  Coronae  Bor.  seq. 

19  Ursae  Minoris 
y^  Normae 
e  Ophiuchi  . 

er  Scorpii 
r  Herculis 
y  Herculis 

7  Ursae  Minoris 
y  Apodis 

ca  Herculis  . 

7  Draconis  . 

a  Scorpii  .  (Antares) 

P  Herculis  . 

A.  Ophiuchi  . 

A  Draconis   . 
r  Scorpii 
<y  Herculis 
C  Ophiuchi  . 
24  Scorpii 

C  Herculis    . 

a  Trianguli  Australis 

^  Herculis 

Groombridge  2377 
B  Scorpii 

49  Herculis 

ty  Arae 

K  Ophiuchi  . 

B  Ursae  Minoris 
30  Ophiuchi  . 

B  Herculis  . 
d  Herculis  . 
17  Ophiuchi  . 

fL  Scorpii.  comp.  5«.i,  x\".^  n.  f. 
K  Herculis,  star  6". 5,  ag  .7  n.  f. 
V  Cor.  Bot.,  comp.  6".  7,  4^.6  s.  pr. 


t 


t 


t 
t 

t 


t 


t 


51 
3.8 

30 

3.9 
3.0 
4.2 

2.5 

4-1 
2.9 

5.3 

5.4 

4.3 
4.8 

30 

5.8 
5-5 
41 
3-3 

31 

3.9 
3.8 

5.0 
3.9 

4-5 
2.9 

1.2 

2.8 

3.8 

5.0 
2.9 
4.2 
2.7 
5.0 

3.0 

1-9 
3.6 

4.9 

2.4 

6.4 

4-2 

3-4 

4-4 
5.0 

3-9 

5-3 
2.6 


Right  Ascension. 


m 


5  45  22.054 

5  46  34.648 

5  47  4.094 

5  47  38.490 

5  48  23.796 

5  52  31.567 

5  53  42.394 

5  54  4.044 

5  55  18.247 

6  o  17.734 

o  29.473 

4  14.227 

6  5165 

6  5.484 

7  36.008 

9  53.373 

6  II  29.697 

6  13  13.911 

6  13  28.249 

6  13  49.326 

6  16  I. 137 

6  17  II. 149 

6  18  10.185 

6  19  58.320 

6  20  22.413 

6  21  29.321 

6  22  50.274 

6  24  11.574 

6  26  33.876 

6  26  37.506 

6  28  8.583 

6  30  35.282 

6  31  21.748 

6  32  28.593 

6  36  39.286 

6  38  4.895 

6  39  39.107 

6  39  58.872 

6  43  41.071 

6  44  39.268 

6  48  12.623 

6  52  48.206 

6  53  38.638 

6  54  37-997 

6  56  34.673 

6  57  2.216 

6  58  27.992 

7  5  30.075 


Annual 
Variation. 


+0.9072 

+2.9883 
—2.2036 

+5.2572 

3.4774 

+2.7697 
3.6238 
2.4823 

3-5423 
1.12x7 

+3-4835 
2.7051 

0.1528 

1.8898 

8.853s 

+3-I41S 
+2.2458 

-1-7483 

+4.4721 

3.1718 

+3.6416 

I.8031 

+2.6454 

-1-7905 
+9.1024 

+2.7618 
0.8078 

3-6741 

3-5774 
+3.0239 

-0.1297 

+3.7296 

1-9335 

3-3008 
3.4666 

+2.2614 

6.3235 
2.0558 

1-1373 
3-8797 

+2.7302 

4.7712 

■f2.8382 

-6.2577 
+3.1629 

+2.2946 
2.2120 

+3.4375 


Declination. 


Amma] 
VariatioB. 


n 


•f62  51  43.02 

+  4  43  58.75 

+78  3  23.35 

-63  10  10.23 

-19  54  50.15 

+15  56  17.98 

-25  52  13.02 

+27  7  23.97 

-22  22  50.38 

+58  47  31. 1 1 

-19  34  24.98 

+17  16  20.89 

+68  2  2.01 

+45  9  26.16 

-78  29  1.45 

-  3  28  34.40 
+34  4  24.81 
+76  5  31.08 

-49  56  53.18 

-  4  29  10.00 

-25  23  23.18 

+46  30  54.78 

+19  21  7.03 

^+75  57  5-99 

-78  42  30.41 

+14  13  41.60 

•f6i  42  22.83 

-26  14  39.44 

+21  40  26.44 

+  2  10  8.98 

+68  57  7.41 

-28  2  26.34 

+42  36  41.87 

-10  23  44.78 

-17  34  42.54 

+31  45  22.12 

-68  52  23.62 

+39  4  59-66 

+56  56  0.48 

-34  8  24.25 

+15  6  57.46 

-53  I  52.35 

+  9  30  22.86 

+82  10  44.05 

-  4  5  45.47 

+31  3  3.13 

+33  41  26.13 

-15  37  13.99 


-11.178 
10.952 
10.990 

"•35» 
W-93S 
-11.872 
10.544 
10.536 
10411 
9.661 

—10.014 

9-723 
9.506 

9.521 
9-497 

-9-409 
9.211 

8-997 
9.049 
8.921 

-8.«25 
8.66s 

8.580 

8.322 
8.524 

-  8.413 
8.188 

8.166 

7-973 
8.022 

-  7-78S 
7.658 

7-535 
7-44^ 
7-W 

-6.623 

6.934 
6.950 

6.490 
6.736 

-  6.190 
5-810 
5-734 
5.641 

5-55^ 

-5415 
5-3»6 

-  4.631 


.// 


<r  Scorpii,  star  »■,  ax"  pr 
1)  Draconis,  comp.  S*.  y.4  s. 
o  Scorpii.  comp.  7",  3  .a  pr. 

[£l>iiX5] 


f. 


Ophiuchi.  comp.  <^.  z".9  n.  f. 
Herculis,  binary,  3"».o,  <^.o,  i" 


A 

^  Oph.,  binary,  j-.a".  3".7»  ©"-S 
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WASHINGTON,  JANUARY  o<73»- 


Name  of  Star. 

Magni- 
tude. 

Riffht  Ascension. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

h 

m        s 

s 

9       f        ff 

ft 

ff  Scorpii 

3-4 

17 

6     3.734 

+  4.2933 

-43     7  42.20 

-4.980 

C  Draconis   . 

3.2 

17 

8  32.305 

0.1690 

+65  49     9.16 

4.446 

a  Herculis    .                ..  t 

var. 

17 

10  46.261 

2-7345 

+14  29  10.94 

4.243 

6  Herculis    .                 .  t 

3.2 

17 

II  32.370 

2.4633 

+24  56  19.33 

4.365 

jr  Herculis    . 

3.4 

17 

12     5.139 

2.0884 

+36  54  15.46 

4.161 

59  Apodis  (G.) 

5.9 

17 

15  32.567 

+11. 1623 

-80  46  58.79 

-3903 

d  Ophiuchi   . 

3.4 

17 

16  47.257 

3.6818 

-24  54  56.56 

3-793 

w  Herculis    . 

5.4 

17 

17  28.680 

2.2430 

+32  34  34.77 

4.745 

/SArffi           ... 

2.8 

17 

18  13.862 

4.9809 

-55  27     2.48 

3660 

b  Ophiuchi   . 

4.3 

17 

21   10.626 

3.6609 

-24     5  53.66 

3-517 

(f  Ophiuchi   . 

4.4 

17 

22  17.802 

+  2.9756 

+  4  12  48.44 

-3-275 

6  Arae 

3.8 

17 

23  25.226 

5.4058 

-60  36  52.45 

3.306 

a  Arae 

3.0 

17 

25  16.107 

4.6328 

-49  48  36.01 

3.110 

A.  Herculis    . 

4.5 

17 

27  18.174 

2.4241 

+26  10  26.42 

2.83a 

A.  Scorpii 

17 

17 

27  50.090 

4.0709 

-37     2  33.95 

3.833 

§  Draconis    . 

3.0 

17 

28  30.684 

+  1.3542 

+52  21  49.93 

-2.737 

a  Ophiuchi   . 

2.1 

17 

30  59.290 

2.7838 

+12  37  15.66 

3.766 

5  Sapentis  . 

3.6 

17 

32  43.076 

34329 

-15  20  45.12 

3.441 

I  Herculis 

3.8 

17 

37     3.939 

16935 

+46     3     3.81 

3.000 

rf  Pavonis     . 

3.6 

17 

37  23.156 

+  5.8813 

-64  41     4.97 

2.055 

fi?  Draconis    . 

4-9 

17 

37  26.848 

-  0.3542 

+68  47  50.32 

-1 .651 

fi  Ophiuchi   . 

2.9 

17 

39  16.387 

+  2.9629 

+  4  36     7.10 

1.653 

i*S(X)rpii 

3*1 

17   41    38.363 

4.1947 

-40     5  42.51 

1. 613 

fi  Herculis     . 

3.5 

17 

43     7.878 

+  2.3470 

+27  46  10.86 

3.333 

^  Draconis    .                 .  t 

4-9 

17 

43  26.806 

—  1.0742 

+72  II  27.12 

1.715 

y  Ophiuchi   . 

3.7 

17 

43  37.798 

+  3  0072 

+  2  44  18.38 

-1.503 

89  Herculis    . 

5.5 

17 

51  59.469 

2.4307 

+26     3  46.13 

0.695 

S  Draconis   . 

3-9 

17 

52     3.608 

+  1.0380 

+56  53     8.48 

0.618 

35  Draconis    . 

5.0 

17 

53  15.179 

—  3.6903 

476  58  29.41 

0347 

S  Herculis    . 

4.0 

17 

53  20.263 

+  3.0570 

+37  15  40.07 

0.578 

y  Ophiuchi  . 

3.5 

17 

54  20.790 

+  3.3019 

-  9  45  50.71 

-0.614 

S  Herculis    . 

3.8 

17 

54  27.714 

2.3315 

+29  15  22.89 

0.502 

y  Draconis   . 

2.4 

17 

54  37-932 

1-3925 

+51  29  54-34 

0.494 

67  Ophiuchi   . 

3-9 

17 

56  23.292 

+  3.0049 

+  2  56     5.30 

-0.339 

<J  Ursae  Minoris 

4.4 

17 

59  40.3c)* 

-19.4981 

+86  36  51.19 

+0.019 

9  Arae 

3.9 

18 

0    0.826 

+  4.6699 

-50     5  54.70 

-0.049 

y  Sagittarii  . 

31 

18 

0  20.778 

3.8520 

-30  25  34.24 

0.168 

70  Ophiuchi  .                 .  t 

41 

18 

I     9.496 

3.0316 

+  2  31     5.91 

-1 .03 1 

72  Ophiuchi   . 

3-7 

18 

3  19.161 

2.8433 

+  9  33     3.65 

+0.377 

0  Herculis    . 

3.8 

18 

4  13.580 

2.3394 

+28  45     0.20 

0.373 

jrOctantis    . 

5.2 

18 

5     0.43* 

+35.7348 

-87  39  52.55 

+0.313 

/i  Sagittarii  . 

4.0 

18 

8  40.769 

3.5870 

-21     4  55.37 

0.757 

V  Ss^ttarii  . 

3.2 

18 

II  52.576 

4.0597 

-36  47  16.92 

0.886 

Groombridge  2533 

5-4 

18 

13    0.119 

1.8653 

+42     7  47.25 

1. 135 

36  Draconis   . 

50 

18 

13  24.460 

0.3456 

+64  22     5.91 

Z.198 

^  Ss^ttarii  . 

2.8 

18 

15  33.142 

+  38406 

-29  51  55.00 

+1.336 

ri  Serpentis  . 

3.4 

18 

16  54.642 

3.1038 

-  2  55  18.03 

0.786 

«  Sagittarii  . 

2.0 

18 

18  31.792 

+  3.9815 

-34  25  32.56 

+1.497 

«  Hcrcnfis.  var.  iixeK..  3".x-3".9.  dup. 

«  Hen 

culis. 

binary,    comp. 

»»,    la"       *  I 

>racoms,  star  6^.i.  30". 

4n.f. 

camp.  6^,  4".6  s.  f. 

8. 

pr. 

70C 

>phiuchx,  comp.  tF^,  a". 

IS. 

[Eph  xsl 
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MEAN  PLACES  OF  STARS,  1915. 


WASHINGTON,  JANUARY  o^yja^ 


Name  of  Star. 

Magni- 
tude. 

Right  Ascension. 

Annual 
Variation. 

DrcHnatkm. 

Anoiul 
Variation. 

h 

m        s 

t 

0       / 

r» 

>i 

109  Herculis  . 

3-9 

18 

20      4.529 

+  2.5559 

+21  43 

48.57 

+1.492 

a  Telescopii 

3.8 

18 

20  40.265 

+  4-45«> 

-46     0 

59.17 

1-737 

X  Draconis. 

3.7 

18 

22    35.509 

-  1.0785 

+72  41 

46.21 

1. 601 

A.  Sagittarii 

2.9 

18 

22    43.506 

+  3.7027 

-25  28 

11.22 

1.7S6 

c  Seq^entis 

54 

18 

25    15.552 

3.1215 

-  2     2 

28.12 

3.170 

I  Aquilae 

41 

18 

30   34890 

+  3.3646 

-  8  18 

15.77 

+2.35» 

C  Pavonis  . 

4-1 

18 

33     6.395 

7.0199 

-71  30 

9,66 

a. 721 

a  Lyrae       .       (1 

Vega] 

0.1 

18 

34     3.632 

2.0314 

+38  42 

14. 1 1 

3.M* 

2  Aquilae     . 

4-7 

18 

37  37.244 

3.2866 

-9     8 

5.20 

3«70 

^  Sagittarii 

3.3 

18 

40  20.767 

3.7487 

-27     4 

44.82 

3504 

no  Herculis  . 

4.3 

18 

42     0.160 

+  2.5803 

+20  27 

50.89 

+3-3» 

6  Aquilae 

4-5 

18 

42  39.865 

3.1829 

-  4  50 

22.95 

3.687 

A.  Pavonis  . 

4-4 

18 

44  20.655 

5-5661 

-62  17 

10.72 

3.«32 

P  Lyrae 

^t 

var. 

18 

46  56.489 

+  2.2147 

+33  15 

47.96 

4.073 

50  Draconis. 

5.4 

18 

49     7.425 

—  1.9200 

+75  20 

2.48 

4.315 

0  Draconis. 

•t 

4.8 

18 

49  56.954 

+  0.8881 

+59  17 

3.03 

+4.358 

<r  Sagittarii 

2.1 

18 

49  59674 

3-7201 

-26  24 

12.19 

4-263 

B  Serpentis  pr.    . 

+ 

4.5 

18 

51  59.617 

2 .9822 

+  45 

31.68 

4-536 

R  Lyrae 

var. 

18 

52  44936 

1.8260 

+43  50 

0.89 

4.651 

Y  Lyrae 

3.3 

18 

55  45.811 

2.2435 

+32  34 

20.08 

4-8a4 

€  Aquilae 

4.2 

18 

55  45.857 

+  2.7221 

+14  57 

7.23 

+4.748 

C  Sagittarii 

^t 

2.7 

18 

57  12.248 

3-8179 

-30    0 

10.14 

4.93^ 

C  Aqnila*     . 

3.0 

19 

I  30.184 

2.7569 

+13  44 

10.69 

5.216 

\  Aquilae 

3.6 

19 

I  44.284 

3-1836 

-  5    0 

38.72 

5.252 

a  Coronae  Austra 

lis 

41 

19 

3  41.391 

4-0832 

-38     2 

I7.II 

5382 

t  Lyrae 

5-1 

19 

4  16.137 

+  2.1412 

+35  57 

58.48 

+5.542 

re  Sagittarii 

3.0 

19 

4  42.575 

+  3.5689 

-21     9 

34-72 

5.549 

A.  Ursap  Minoris  . 

6.6 

19 

5     3.27* 

-71-5931 

+89    0 

51.13 

5.620 

^  Sagittarii 

4-9 

19 

10  19.768 

+  3.6802 

-25  24 

15.01 

6.020 

6  Draconis. 

3.2 

19 

12  32.370 

0.0223 

+67  30  43.19 

6.327 

d  Sagittarii 

50 

19 

12  39.736 

+  3-5IIO 

-19     6 

18.35 

+6.233 

0  Lyrae 

4-5 

19 

13  25.026 

2.0808 

+37  58 

54.54 

6.318 

07  Aquilae     . 

5.1 

19 

13  49.604 

2.8159 

+11  26 

28.76 

6.361 

K  Cygni 

4.0 

19 

15     8.354 

+  1-3879 

+53  12 

40.35 

6.576 

r  Draconis. 

4.6 

19 

17  11.809 

-  1.1356 

+73  II 

52.90 

6.734 

6  Aquilae 

3-4 

19 

21    12.769 

+  3-0249 

+  2  56 

40.13 

+7037 

er  Octantis  . 

5.5 

19 

24   31.66* 

95.7707 

-89  13 

43.28 

7.226 

/?  Cygni       . 

^t 

3.2 

19 

27    17.588 

2.4189 

+27  46 

49.51 

7.442 

%  Cygni 

3.9 

19 

27    33.809 

1.5133 

+51  32 

53.71 

7.60a 

}x  Aquilae 

4.6 

19 

29    56.251 

a. 9312 

+  711 

52.05 

7.520 

h  Sagittarii 

4-7 

19 

31.32.153 

+  3.6531 

-25     4 

19.74 

+7.768 

K  Aquilae     . 

5.0 

19 

32    19.180 

3.2288 

-  7  13 

1.86 

7.860 

e  Cygni 

4.6 

19 

34     9.746 

1.6089 

+50     I 

25.54  1 

8.257 

54  Sagittarii 

5.4 

19 

35  51.289 

3.4387 

--16  29 

20.51  1 

8.095 

/?  Sagittae    . 

4.4 

19 

37  13.855 

2.6939 

+17  16 

42.23 

8.230 

15  Cygni 

5.0 

19 

41   12.705 

+  2.1640 

+37     8 

54.78  ; 

4«.6o8 

/  Sagittarii 

5.1 

19 

41  24.292 

3.5015 

-19  57 

58.56 

8.494 

Y  Aquila* 

2.8 

19 

42   13.113 

+  2.8520 

+10  24 

19.19 

+8.644 

^  Lyrae,  var.,  ia<*.9,  3".4-4'".i,  star  7", 

46"s.f. 
p  Draco.,  star  7*.6, 33". i  n.  pr. 


I  •  Serpentis.  star  s"».4,  22" .1  s. 
j  R  Lyrae,  var..  46**  4.  4".o-4".7 

[Eph  xs) 


f. 


<  Sag.,  binary.  3".4,  «".6.  o". 
(I  Cygni,  sur  5".4,  34".?  n.  f. 
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WASHINGTON,  JANUARY  o^yja. 


Name  of  Star. 

Magni- 
tude. 

Right  Ascension. 

Annual 
Variation. 

Declination. 

Annual 
Variation 

li 

m         s 

» 

0        f 

ft 

tr 

tfCygni               .   ^     .1 

\     3.0 

19   42    19.145 

+1.8760 

+44  55 

21.83 

+  8.699 

^  Sagittae    . 

3.8 

19 

43  35.865 

2.6748 

+18  19 

26.06 

8.773 

a  Aquilae           (Altair) 

0.9 

19 

46  38.170 

3.9271 

+  8  38 

34.84 

9372 

7f  Aqtdlae                      .  "1 

■   var. 

19 

48     8.606 

+30568 

+  0  47 

12.13 

9.104 

€  Draconis . 

'    4.0 

19 

48  28.126 

-0.1876 

+70     3 

5.07 

9.164 

t  Sagittarii 

4.2 

19 

49  23.926 

+4.1432 

-42     5 

33.21 

+  9.254 

B  Pavonis  . 

4.1 

19 

50  46.736 

6.9873 

-73     8 

10.08 

9.197 

p  Aquilae 

3.9 

19 

51     8.281 

2.9468 

+  6  II 

37.35 

8.863 

y  Sagittae    . 

3.7 

19 

54  58.596 

2.6673 

+19  15 

38.11 

9.665 

c  Sagittarii 

4.6 

19 

57  26.021 

36929 

-27  56 

49-34 

9.841 

r  Aquilae 

5.6 

19 

59  59.274 

+2.9308 

+  72 

15.26 

+10.051 

0  Aquilae 

3.4 

20 

6  55.179 

3.0960 

-  I     4 

27.58 

10.548 

0  Cygni  seq. 

■    4.0 

20 

10  57.352 

+1.8901 

+46  28 

5901 

10.846 

K  Cephd 

\    4.4 

20 

II  46.465 

-1-9653 

+77  27 

21.33 

10.927 

24  Vulpeculae 

5.4 

20 

13     8.874 

+2.5673 

+24  24 

31.02 

10.990 

a*  Capricomi        .         .  \ 

\    3.8 

20 

13  20.385 

+33304 

-12  48 

32.60 

+11.024 

fi  Capricomi        .         .  "I 

I-    3.2 

20 

16  14.253 

3-3734 

-15     3 

1.97 

".233 

or  Pavonis   . 

2.1 

20 

18  55.811 

4.7643 

-57     0 

30.54 

11.329 

y  Cygni       . 

2.3 

20 

19  10.642 

2.1526 

+39  59 

2.59 

"439 

«"  Capricomi                 .  ] 

■    5.2 

20 

22  27.442 

3.4363 

-18  29 

27.63 

I I. 671 

P  Capricomi        .         .  "I 

\    50 

20 

24     0.841 

+3  4246 

-18     5 

43.55 

+11.763 

41  Cygni       . 

4.1 

20 

25  55-395 

2.4516 

+30    5 

3.65 

11.916 

6  Cephei 

4.3 

20 

28     9.493 

1.0117 

+62  42 

29.13 

12.057 

f  Ddphini  . 

4.0 

20 

29     9.144 

+2.8664 

+11     0 

49.16 

12. 119 

Groombridge  3241    . 

6.4 

20 

30  23.002 

-0.2387 

+72  14  37-57 

12. 211 

tflndi 

3-2 

20 

31  35.501 

+4.2298 

-47  35 

19.98 

+12.366 

ft  Delphini  .                  .  "I 

\    3-7 

20 

33  33.826 

2.8138 

+14  17 

55.61 

12.414 

V  Capricomi 

5-3 

20 

35  12.769 

3.4181 

-18  26 

18.57 

12.555 

a  Delphini  . 

3-9 

20 

35  41.414 

2.7868 

+15  36  42.38 

12.61Z 

ft  Pavonis   . 

3-6 

20 

37  18.797 

5.4432 

-66  30 

35.31 

12.70X 

a  Cygni       .      (Deneb) 

1-3 

20 

38  32.029 

+2.0447 

+44  58 

33.82 

+12.784 

^  Delphini . 

4-5 

20 

39  29.443 

2.8008 

+14  46 

7.98 

12.80Z 

f  Capncomi 

4-3 

20 

41     3.938 

35566 

-25  34 

36.81 

12.808 

y  Delphini  seq.    . 

\    4-5 

20 

42  42.881 

2.7832 

+15  49 

2.44 

12.870 

f  Cygni 

2.6 

20 

42  46.314 

2.4275 

+33  39 

4.68 

13.396 

^  Aquarii    . 

3-8 

20 

43    4.555 

+3-2493 

-  9  48 

27.29 

+13.060 

7  Cephei     . 

3-6 

20 

43  33.778 

1.2245 

+61  30 

30.14 

13.942 

A*  Aquarii    . 

4.8 

20 

48     4.231 

3.2378 

-  9  i8 

10.94 

13.379 

/^  Indi 

37 

20 

48  10.556 

+4.7"5 

-58  46 

31.82 

13.416 

76  Draconis. 

5-7 

20 

48  48.820 

-4.1574 

+82  13 

2.89 

13.491 

32  Vulpeculae 

5-2 

20 

50  56.225 

+2.5563 

+27  44 

1.69 

+13.607 

220  Draconis  (Heis) 

5-6 

20 

51  28.984 

—2.6283 

+80  14 

3.12 

13.613 

^  Cygni 

4.0 

20 

54    0.218 

+2.2356 

+40  50 

21.60 

13-781 

«  Octantis  . 

5-2 

20 

54  27.658 

73824 

-77  20 

58.34 

13-438 

y  Microscopii 

4-7 

20 

56     4.887 

3.6866 

-32  35 

26.42 

13.926 

0  Capricomi 

4.2 

21 

I   10.251 

+3-3754 

-17  34 

16.91 

+14.180 

S  Cygni 

3-9 

21 

I  50.312 

2.1813 

+43  35 

18.07 

14.296 

61  Cygni  pr. 

5-6 

21 

3     5.095 

+2.6853 

+38  19 

50.90 

+17.612 

•  Cypu.  comp.  ff»,  i",6  n.  pr. 

^  Aqtiilae,  var.,  7««.i8.  j". 7-4^.4 

•  Draconis.  comp.  7«  6,  j".!  n. 

•  Cygni,  star  5". o  pr.  x^,  270"  n.,  star 

r.8!.i-.96"s. 


K  Cephei.  comp.  »•,  /'.5  s.  f. 
a>Capricor.,  oS  Capricor.  ^.6 

137"  n. 
^  Capricor.,  star  6™. 3  pr.  14". 

[Eph  isl 


pr.  24«, 


xo"  s. 


«-  Capricor.,  comp.  9",  3". 4  s.  f. 
p  Capricor.,  comp.  7™.6,  a".8  s. 
^  Delphini,  binary 4".i,  5™4,  o". 
y  Delphini,  comp.  5"*.s,  xx^.a  pr. 
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MEAN  PLACES  OF  STARS,  1915. 


WASHINGTON,  JANUARY  o«».73a. 


Name  of  Star. 

Magni- 
tude. 

Right  Ascension. 

Annual 
Variation. 

Declination. 

Amnial 
Variatkm. 

t 

I     m        s 

s 

e        /           *f 

ti 

6 1  Cygni  seq. 

6.3 

^«  +  1-553 

■      •      •      • 

A6  -  16.26 

.... 

V  Aquarii 

4.5 

21 

4  57907 

+  3.27CX) 

-II  42  58.97 

+14.47* 

Bradley  2777 

5.9 

21 

7  13.487 

-  I.1414 

^■77  46  54.83 

14.643 

3  Piscis  Australis 

5.6 

21 

8  15.080 

+  35634 

-27  57  59.99 

U.569 

C  Cygni 

3.4 

21 

9  19.072 

2.5521 

+29  52  39.67 

14.678 

r  Cygni 

■  t 

3-8 

21 

II  23.848 

+  a. 3940 

+37  40  55.52 

+15-295 

a  Equulei 

4.1 

21 

II  34.507 

2.9992 

+  4  53  4502 

14.786 

(f  Cygni 

4.3 

21 

14     4.592 

2.3548 

+39     2  17.08 

15.090 

^  Microscopii 

4.9 

21 

15  19.599 

3-8447 

-41   10  10.24 

15-09S 

a  Cephei 

2.6 

21 

16  33.153 

1.4349 

+62  13  30.51 

15.210 

%  Capricorni 

4.3 

21 

17  30.963 

+  3-3441 

-17  II  49.76 

+15.219 

I  Pegasi 

4.2 

21 

18     9.316 

2.7741 

+19  26  25.06 

15-315 

Y  Pavonis 

4.3 

21 

19  25.871 

5.0008 

-^5  45     6.49 

16.108 

C  Capricorni 

3.9 

21 

21  49.032 

3-4303 

-22  46  48.36 

15-477 

g  Cygni 

^t 

5.3 

21 

26  18.716 

2.2127 

+46     9  55.50 

15.810 

fi  Aquarii 

3.1 

21 

27     5.123 

+  3.1599 

-  5  56  44-59 

+15-736 

§  Cephei 

•  t 

3.3 

21 

27  34-i6i 

0.7860 

•4-70  II  14.66 

i5-77« 

5  Aquarii 

. 

4.8 

21 

33  13.698 

3.1957 

-  8  14    9.39 

16.050 

74  Cygni 

51 

21 

33  32.484 

2.4034 

+40     I  52.30 

16.099 

Y  Capricorni 

3.8 

21 

35  23.022 

3.3272 

-17     2  48.24 

16.16S 

A.  Octantis    . 

•  t 

5.4 

21 

38     0.495 

+  9-5345 

-83     6  39.62 

+16.J07 

£  Pegasi 

2.5 

21 

40    0.661 

2.9461 

+  9  29     5.14 

16.411 

II  Cephei 

4.8 

21 

40  40.840 

0.8881 

+70  55  ".41 

16.548 

0  Capnconii 

3.0 

21 

42  21.070 

3. 3 141 

-16  30  48.75 

16.240 

n^  Cygni 

4-3 

21 

43  39.110 

2.2145 

+48  54  57.23 

16.600 

/*  Capricorni 

5-2 

21 

48  39.795 

+  3.2730 

-13  57     9.12 

+16.844 

Y  Gruis 

3.2 

21 

48  47.133 

3.6412 

-37  45  54.84 

16.828 

16  Pegasi 

5-0 

21 

49  11.625 

2.7284 

+25  31  29.46 

16.874 

79  Draconis   . 

6.6 

21 

51  47.810 

0.7188 

+73  17  59.98 

17.006 

e  Indi 

4.7 

21 

56  51.886 

4.6096 

-57     8     8.91 

i4.64« 

20  Pegasi 

5.7 

21 

56  56.871 

+  2.9222 

+12  42  44.19 

+17.171 

a  Aquani 

3.2 

22 

I  25.131 

3.0820 

-  0  43  59.46 

17.420 

t  Aquani 

4.4 

22 

I  50.877 

3-2425 

-14  16  57.16 

17-37* 

20  Cephei 

5-4 

22 

2  25.475 

1.8227 

+62  22  14.15 

17.516 

a  Gruis 

2.2 

22 

2  52.890 

3.7937 

-47  22  24.06 

i7-3» 

I  Pegasi 

4.0 

22 

3     3.194 

+  2.791S 

+24  55  46.17 

+17.512 

u  Pegasi 

3-7 

22 

5  54.752 

3.0267 

+  5  46  45.54 

17.648 

TT  Pegasi 

4.4 

22 

6  12.671 

2.6627 

+32  45  38.64 

17.607 

C  Cephei 

3.6 

22 

7  54.209 

2.0781 

+57  46  55.24 

17.706 

24  Cephei 

5.0 

22 

8  10.570 

1.1577 

•f7i  55  20.20 

17.710 

^  Aquarii 

4-3 

22 

12  20.960 

+  3-1672 

-  8  12  24.85 

+17.856 

a  Tucanae 

2.9 

22 

12  41.227 

4.1348 

-60  41     0.76 

i7-»S3 

V  Octantis    . 

5.7 

22 

15  43.98* 

12.3687 

-86  24     3.31 

18.081 

y  Aquani 

4.0 

22 

17  15.987 

30991 

-  I  48  57-39 

18.080 

31  Pegasi 

4-9 

22 

17  20.054 

2.9530 

+"  46  35.35 

18.074 

3  Lacertae 

4.6 

22 

20  12.924 

+  2.3556 

+51  48  10.39 

+17.987 

n  Aquarii 

4.6 

22 

20  56.163 

3.0638 

•f  0  56  44.29 

18.201 

cr  Aquarii 

4.9  1 

22 

26     9.036 

+  3.1771 

-11     6  47.60 

+18.363 

r  Cycni.  comp.  7".  o".8                            fi  Cephei,  s 
g-  Cycni.  sUr  6»».7  f.  lo",  420"  s. 

tar  8m,  13 ".3  g.  pr. 

\Ot 

rtantis,  binary,  ^.s^  8*. 

o,3".aii.f. 

[Eph  isJ 
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WASHINGTON,  JANUARY  o<73j. 


Name  of  Star. 

Magni- 
tude. 

3.8 

Rifi 

h 
22 

rht  Ascension. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

a  Lacertae  . 

m        8 
27   47.263 

8 
+2.4680 

0        t        ff 

+49  50  42.51 

+18.458 

V  Aquarii   . 

5.3 

22 

30      2.730 

3.2851 

-21     8  38.83 

18.367 

226  B.  Cephei 

5-7 

22 

30  47.103 

1.0648 

+75  47  17.92 

18.546 

fj  Aquarii    . 

41 

22 

30  59-337 

3.0832 

-  0  33  21.30 

18.500 

10  I^acertae  . 

4-9 

22 

35  26.725 

3.6889 

+38  36  27.07 

18.685 

€  Piscis  Australis 

4-2 

22 

35  57.401 

+3.3227 

-27  29  14.91 

+18.702 

C  Pegasi 

3.6 

22 

37  13.343 

2.9914 

+10  23  14.19 

18.73S 

P  Octantis  . 

4.3 

22 

37  26.383 

6.3226 

-81  49  39.87 

18.761 

P  Gruis 

2.2 

22 

37  35.848 

35960 

-47  19  46.45 

18.737 

t}  Pegasi 

3.1 

22 

39     0947 

2.8092 

+29  46  34.51 

18.770 

\  Pegasi 

41 

22 

42  26.109 

+2.8869 

+23     7     4.97 

+18.899 

€  Gruis 

3.7 

22 

43  25.560 

3.6381 

-51  45  50.53 

18.878 

r  Aquarii    . 

4.2 

22 

45     5.599 

3-1791 

"14     2  29.33 

18.952 

/I  Pegasi 

3.7 

22 

45  53.962 

2.8932 

+24     9     8.89 

18.965 

1  Cephei 

3.7 

22 

46  39.052 

2.I28I 

+65  45  II. 17 

18.902 

A.  Aquarii    . 

3.8 

22 

48  10.851 

+3.^09 

-  8     I  55.91 

+19.104 

pindi 

^       -                           as 

6.1 

22 

48  45-522 

4.2154 

-70  31  41.31 

19-138 

0  Aquani    . 

3.5 

22 

50     8.435 

3.1863 

-16  16  23.30 

19.096 

ff  Pisc.Aust.  (Fomalhaut) 

1.3 

22 

52  57.408 

33209 

-30    4  23.03 

19.023 

0  Andromedae 

3.6 

22 

58     0.406 

2.7546 

+41  52     8.08 

19.307 

P  Pegasi                       .  t 

var. 

22 

59  39.097 

+2.9052 

+27  37  17.25 

+19.490 

a  Pegasi      .  (Markab) 

v%                  a 

2.6 

23 

0  31.530 

2.9864 

+14  44  51.74 

19.335 

55  Pegasi 

4.7 

23 

2  43-301 

3.0209 

+  8  57     0.14 

19.411 

c*  Aquarii    . 

3.8 

23 

4  54.972 

3.2020 

-21  38     2.67 

19.510 

jr  Cephei                       .t 

4.6 

23 

5  11.435 

1.8994 

+74  55  40.18 

19.443 

1  Gruis 

4.1 

23 

5  33.109 

+3.4071 

-45  42  26.60 

+19.452 

59  Pegasi 

5-2 

23 

7  26.665 

3.0278 

+  8  15  30.12 

19-525 

5  Cassiopeis  (Hds)    . 

5.6 

23 

9  II. 138 

2.8787 

+56  41  56.28 

19.853 

9  Aquani    . 

4.4 

23 

9  55.235 

3.1072 

-  6  30  26.81 

19.374 

f  Aquarii    .                  .  t 

4.5 

23 

II  26.377 

3-1448 

-  9  33     3.17 

19.592 

y  Tucanae   . 

4.1 

23 

12  28.514 

+3.5195 

-58  42     8.12 

+19.676 

y  Pisdum  . 

3.8 

23 

12  45-512 

3.1094 

+  2  49     3.66 

19.642 

y  Sculptoris 

4-5 

23 

14  14.195 

3.2449 

-32  59  43.05 

19.581 

0  Cephei     .                 .f 

4.9 

23 

15     7.766 

2.45X7 

+67  38  46.70 

19.680 

r  Pegasi 

4.6 

23 

16  25.654 

2.9658 

+23  16  29.52 

19.673 

6*  Aquarii    . 

4.2 

23 

18  30.455 

+3.1530 

-20  33  53.33 

+19.628 

4  Cassiopeise 

5.2 

23 

21     3.291 

2.6504 

+61  48  57.70 

19.747 

V  P^;asi 

4.6 

23 

21     8.086 

2.9906 

+22  56     9.35 

19.788 

'f  Pisdum  . 
0  Pisdum  . 

4-9 

23 

22  34.509 

.3.0752 

+  0  47  24.69 

19.686 

4.4 

23 

23  39.334 

3.0420 

+  5  54  43.24 

19.753 

70  P^;asi 

4.7 

23 

24  51.274 

+3.0321 

+12  17  29.41 

+19.846 

39  H.  Cephei 

0   e\       * 

5.6 

23 

27  44.653 

-0.2579 

+86  50  19.16 

19.867 

R  Sculptons 

4.5 

23 

28  25.007 

+3.2247 

-38  17  19.13 

19.861 

72  Pegasi  (mean)  .         .  f 

5.2 

23 

29  43.986 

2.9709 

+30  51  22.14 

19.862 

^  Andromeda 

4.0 

23 

33  23.972 

2.9282 

+45  59  51.23 

19.491 

«  Andromedae 

4-3 

23 

33  57-797 

+2.9348 

+42  47  50.73 

+19.916 

«  Piscium  . 

.A  A     ^\          a        a 

4.3 

23 

35  34.656 

3.0844 

+  59  55.78 

19.496 

y  Cephei     . 

3-4 

23 

35  50.979 

+2.4387 

•¥77    9  28.64 

+20.093 

«C*rtiri,ccioip.j«.o".9f. 


^If  Aquarii,  star  ^.5,  49".4  »•  pr. 
o  Cephei,  comp.  9*.  3". 9  s.  pr. 

[Bph  15) 


7a  Pesui*  ^.o.  6".o,  o".4 
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MEAN  PLACES  OF  STARS,  1915. 


WASHINGTON.  JANUARY  o<i.73a. 


Name  of  Star. 


K  Andromedae 
cw*  Aquarii 
i^  Aquarii 
^  Andromedae 
41  H.  Cephei . 

S  Sculptoris. 
Y^  Octantis    . 
^  Pegasi 
p  Cassiopeiae 

Groombridge  4163 

CO  Pisdum 

B  Tucanae 
30  Piscium 

2  Ceti 


4.3 
4.6 

5-3 
5.1 
5.0 

4.6 

51 
5.2 
4.8 
6.6 

4.0 

4-7 

4.7 
4.6 


Right  Ascension. 


h  m 
23  36 
23  38 

23  39 
23  41 
23  43 

23  44 
23  47 
23  48 
23  50 
23  50 

23  54 
23  55 
23  57 
23  59 


13.039 
18.918 

47.668 

49.039 
50.271 

29-985 
9.199 

9.684 

7-747 
40.703 

56.738 

30.465 
36.059 

23.188 


Annual 
Variation. 


+  a. 9474 
3.II27 

3-II45 
2.9637 

a. 8495 

+  3-"78 
3.6160 
3-0480 
a. 981 7 
a. 8799 

+  3.0795 
3.1392 
3.0772 

+  3.0752 


Declination. 


Anniiai 
lYariatioii. 


+43 

-15 
-18 

+45 
+67 

-28 
-82 
+18 

+57 
+73 
+  6 
-66 
-  6 

-17 


51 
o 

44 
56 
20 

36 

29 

38 

I 

56 

23 
2 

29 
48 


47.31 
53.55 
55.85 
53.64 
3.92 

2.61 
28.43 

53.44 
35.42 
14.18 

3405 

59.09 
11.22 

33.28 


»/ 


NORTHERN  CIRCUMPOLARS. 


43  H.  Cephei . 
a  Ursae  Minoris  (Polaris) 
Groombridge  750 
Groombridge  944 

51  H.  Cephei . 

Groombridge  11 19 
I  H.  Draconis 
30  H.  Camelopardalis 
Bradley  1672 
Groombridge  2283 

e  Ursae  Minoris 

S  Ursae  Minoris 

A.  Ursae  Minoris 
76  Draconis   . 
39  H.  Cephei . 


4.5 
2.1 

6.7 
6.4 

5.3 

7.0 
4.6 

5.3 

6.3 
7.2 

4.4 

4.4 
6.6 

5-7 
5-6 


4  Octantis  (G.)     . 

5.6 

31  Mensae  (G.) 

6.2 

7  Octantis  (G.) 

6.4 

C  Octantis    . 

5.4 

17  Octantis    . 

6.3 

I  Octantis    . 

5.4 

S  Octantis    . 

4.1 

X  Octantis    . 

5.2 

<f  Octantis    . 

5.5 

V  Octantis    . 

5-7 

0  56  54.030 

-f  7.6192 

+85  48 

6.45 

+19.427 

I  29  15.60* 

28.5356 

+^^ 

51 

6.49 

18-547 

4     9  27.362 

17.5817 

+85 

19 

51.71 

9-341 

5  34  35.250 

18.7618 

+85 

9 

25.87 

+  2.214 

7     I     5.64* 

29.2318 

+87 

II 

5.45 

-  5-3»5 

8  13  47.916 

+60.5580 

+88 

53 

22.50 

-11-032 

9  25     4.133 

8.8008 

+81 

42 

12.85 

15-664 

10  20  49.679 

7.5850 

+82 

59 

30.46 

18.189 

12  14  27.688 

+  0.3615 

+88 

10 

15.98 

19-947 

15     4  20.10* 

-19.5312 

+87 

33 

38.31 

13-873 

16  54  37.997 

-  6.2577 

+82 

10 

44.05 

-5-^^ 

17  59  40.30* 

19.4981 

+86 

36 

51.19 

+  0.019 

19     5     3.27* 

71.5931 

+89 

0 

51.13 

5.620 

20  48  48.820 

4.1574 

+82 

13 

2.89 

13.491 

23  27  44.653 

-  0.2579 

+86 

50 

19.16 

+19.867 

RN  circum: 

POLARS. 

I  42    9.88* 

-  3-7794 

-85 

II 

57.70 

+18. 114 

5  46  38.12* 

11.6858 

-84 

49 

49.43 

+  1.255 

7  17    0.79* 

20.2238 

-86 

53 

53.55 

-6.604 

9    9  14.21* 

8.1212 

-85 

19 

28.08 

14.691 

10  59  56.00* 

-  0.3564 

-84 

8 

11.87 

19.366 

12  45  55.22* 

+  5-9557 

-84 

39  43.10 

-19.621 

14  13     9.28* 

9.2466 

-83 

16 

47.50 

-16.771 

18     5     0.43* 

35.7348 

-87 

39 

52.55 

+  0.312 

19  24  31.66* 

95.7707 

-89 

13 

43.28 

7.226 

22  15  43.98* 

+12.3687 

-86 

24 

3.31 

+18.081 

+19-913 
19.893 

19.962 

19-975 
19.986 

+19.867 

20.002 

19.980 

20.028 
20.024 

+19.933 

20.034 

20.007 

+20.031 
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1  48  H.  CepheL 

ci  TJrsse  Hinoxls. 

(Polaris.) 
Mag.  a. I 

Ozoombzidge  760. 

Oroombzidge  944. 

61  H.  Cephel. 

1      Mag.  4-5 

Mag.  6.7 

Mag.  6.4 

Mag.  5.3 

t 

Rieht 

Dedi- 

Mean 

Right 

Dedi. 

Mean 

Right 

DecU- 

Meair 

Right 

DecU- 

Mean 

Right 

Decli- 

Brfsr 

Ascen- 

natkm 

Solar 

Asccn- 

nation 

Sniar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

^^HB«C» 

aon. 

North. 

Date. 

sioia. 

Nora. 

Date. 

sion. 

North. 

Date. 

sion. 

North. 

Date. 

sion, 
h  m 

North. 

h  m 

•      r 

h  m 

•     f 

h  m 

0     / 

h  m 

0     r 

•     1 

Jan. 

0  $6 

+8548 

Jan. 

z  38 

• 

+8851 

Jan. 

4    9 

+8530 
It 

Jan. 

5  34 

+859 
It 

Jan. 

7     I 

+87  11 
tt 

0-3 

f 
50.8a 

31.88 

0.3 

s 
74.39 

32.38 

0.4 

s 
41.25 

11.77 

O.S 

53-58 

38.68 

0.5 

s 
41.08 

9.11 

^•3 

50.53 

3a. 01 

1-3 

73-39 

32.55 

1-4 

41.17 

13.10 

1-5 

53-60 

39-02 

I-S 

41.28 

9-43 

2-3 

50.2a 

3a.  12 

2.3 

72.33 

33.73 

2.4 

41.07 

13.43 

2.5 

53-59 

39.38 

2.5 

41.47 

9-78 

3-3 

49.89 

32.21 

3-3 

71.19 

32.88 

3-4 

40.94 

13.74 

3.4 

53.58 

39-74 

3-5 

41.63 

10.14 

4-3 

49-57 

32.28 

4-3 

70.03 

33-01 

4.4 

40.80 

13.06 

4.4 

53.55 

40.09 

4.5 

41.74 

10.49 

5-2 

49-25 

32.32 

5-3 

68.84 

33-11 

5-4 

40.65 

13-35 

5-4 

53-49 

40.44 

5-5 

41.83 

10.85 

6.2 

48.94 

32.34 

6.3 

67.70 

33.18 

6.4 

40.48 

13.61 

6.4 

53-43 

40.76 

6.5 

41.88 

II. 19 

7-a 

48.65 

32.3s 

7-3 

66.63 

33.23 

7-4 

40.32 

13-85 

7-4 

53-35 

41.06 

7.5 

41.93 

11.51 

&.2 

48.39 

3a-34 

8.3 

65-63 

33.28 

8.4 

40.16 

14.07 

8.4 

53.29 

41.32 

8.5 

41.94 

11.80 

9.1 

48.15 

32.34 

9-3 

64.71 

33-33 

9.4    40.03  j  14.28 

9.4 

53.24 

41.57 

9-5 

41.98 

12.07 

10.2 

47-91 

32.36 

10.3 

63-84 

33-39 

10.4 

39.92 

14.49 

10.4 

53.19 

41.83 

10.5 

42.04 

12.33 

11.2 

47-67 

32.39 

II-3 

63.98 

33.47 

Z1.4 

39.8Z 

14.71 

11.4 

53.16 

42.08 

"•5 

42.13 

12.60 

22.2 

47-4a 

32.44 

ia.3 

63.08 

33.57 

13.4 

39.70 

14.95 

13.4 

53-14 

42.36 

12.5 

42.23 

12.88 

13a 

47-i6 

32.50 

^3-3 

61. IZ 

33-68 

13.4    39-58 

15.31 

13.4 

53." 

42.66 

13-5 

42.34 

13.18 

14.2 

46.87 

32-56 

14.3 

60.06 

33-78 

14-4    39-44 

i 

15.49 

14.4  1  53-07 

42.98 

145 

42.44 

13-50 

'S-a 

46.56 

32.60 

15-2 

58.93 

33.88 

15-4  1  39-28 

15-77 

15.4 

53.02 

43.32 

15.5 

42.52 

13.85 

Z6.2 

46.33 

32.61 

i6.a 

57.73 

33-95 

16.4  '  39.11 

1 

16.04 

1 

16.4  i  52.94 

43-66 

16.5 

42.56 

14.33 

X7.2 

45.90 

32.60 

17.3 

56.51 

33-99 

17.4    38.93 

16.30 

17.4  1  52.84 

43-99 

17.S 

42.57 

14.59 

X8.2 

45.58 

32-55 

18.3 

55-30 

34.00 

18.3 

38.71 

16.54 

18.4    52.72 

4431 

18.5 

42.54 

14.94 

X9.2 

45-28 

33.48 

19.3 

54.12 

33-99 

19-3 

38.49 

16.75 

19.4    53.60 

1 

44.60 

19.5 

42.48 

15.27 

20.2 

44.99 

32.40 

30. 3 

53-OI 

33-96 

20.3 

38.28 

16.93 

30.4 

53.46 

44.87 

20.5 

43.40 

15-59 

21.2 

44.72 

32.32 

31.3 

51-97 

33-92 

21.3 

38.07 

17.10 

31.4 

52.34 

45." 

21.5 

42.31 

15.88 

22.2 

44.46 

32.22 

33.3 

50.98 

33-88 

33.3 

37-88 

17.25 

33.4 

52.20 

45-35 

22.5 

43.22 

16.17 

23-a 

44.21 

32.14 

33.3 

50.03 

33.84 

233 

37-69 

17.40 

23.4 

52.08 

45.58 

23.5 

42.14 

16.44 

24.2 

43-97 

32.06 

34.3 

49.08 

33.81 

24.3 

37.51 

17-55 

34.4 

51.96 

45-80 

24.5 

43.07 

16.7Z 

252 

43.74 

32.00 

a5.a 

48.  Z5 

33-79 

25.3 

37-33 

17.71 

254  1  51.86 

46.03 

25-4 

43.01 

16.98 

26.2 

43-49 

31-94 

36.3 

47-2Z 

33-78 

26.3 

37-i6 

17.88 

36.4 

51.76 

46.27 

26.4 

41.97 

17.37 

27.2 

43.24 

31.89 

37.3 

46.33 

33-78 

27.3 

36.98 

18.05 

37.4 

51.65 

46.53 

27-4 

41.93 

17.57 

28.2 

42.96 

31.83 

38.3 

45.18 

33.77 

28,3 

36.79 

18.35 

38.4 

51-54 

46.79 

28.4 

41.87 

17.87 

29.2 

42.68 

31.77 

39.3 

44.09 

3376 

29.3 

36.59 

18-45 

29.4 

51-42 

47.06 

29.4 

41.83 

18.30 

30.2 

42.37 

31-70 

30.3 

42.94 

33-74 

30.3 

36.38 

18.65 

30-4 

51.28 

47-34 

30.4 

41.74 

18.53 

31.2 

43.07 

31.60 

31-2 

41.75 

33.70 

3^3 

36.14 

18.84 

31.4 

51.13 

47.63 

31-4 

41.64 

18.88 

i3-( 

i8       +13.65 

50.24      + 

50.23 

13.30      +13.36 

11.86       +11.81 

20. 

38        +20.35 

^  56"      54'.03o| 

i*»  39"     1 

:5'-6o 

4^    9«     27».362 

5'' 34"     35'.250 

7^    i"^       5«.64 

♦«s^ 

18' 

6".45 

+88* 

51'      ^ 

5".49 

+85° 

19'     5 
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+85* 

9'     2 
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FEBEUARY,  1915. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


48  H.  Cephei. 

a  TJrsse  Hinozis. 

(Polaris.) 
Mag.  3.1 

Oroombrldge  760. 

Oioombzldge  944. 

61  H.  Cephei. 

Mag.  4.5 

Mag.  6.7 

Mag.  6.4 

Mag.  5.3 

Mean 

Right 

Decli- 

Mean 

Right 

Decli- 

Mean 

Right 

Decli- 

Mean 

Right 

Decli- 

Mean 

Right    Decfi- 

Solar 

Ascen- 

nation 

Solar 

As^n- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Date. 

sion. 

North. 

Date. 

sion. 

North, 

Date. 

sion. 

North. 

Date. 

sion. 

North. 

Date. 

sion. 

North. 

h  m 

•     / 

h  m 

•     t 

h  m 

0      1 

h  m 

0      1 

h  m 

•   f 

Feb. 

0  56 

+8548 
If 

Feb. 

Z  28 

+8851 
If 

Feb. 

4     9 

+8530 
If 

Feb. 

5  34 

+85    9 
If 

Feb. 

7     I 

+8711 

0.3 

s 
43.07 

31.60 

0.3 

9 
41.75 

3370 

0.3 

s 
36.14 

18.84 

0.4 

s 
51.13 

47.63 

0.4 

8 
41.64 

i8.» 

1.3 

41.76 

31.48 

1.3 

40.56 

3364 

1.3 

35-88 

19.01 

1.4 

50.96 

47.90 

1.4 

41.49 

19.21 

3.3 

41.47 

31.34 

3.3 

39-40 

33-54 

2-3 

3563 

19.14 

2.4 

50.77 

48.15 

2.4 

41.31 

1954 

3-2 

41.30 

31.17 

3.2 

3^-3^ 

33-42 

3.3 

35.38 

19.36 

3.4 

50.57 

48.37 

3.4 

41. II 

19.84 

4.3 

40.9s 

30.99 

4.3 

37.30 

33.30 

4.3 

35.13 

19.35 

4.4 

50.38 

48.56 

4.4 

40.90 

20.12 

5.2 

40.73 

30.83 

5-2 

36.38 

33.17 

5.3 

34.89 

19.43 

5.4 

50.30 

48.73 

5.4 

40.69 

20.36 

6.3 

40.51 

30.65 

6.3 

35-54 

33-04 

6.3 

34.68 

19.49 

6.4 

50.03 

48.88 

6.4 

40.50 

30-59 

7.3 

40.33 

30.51 

7-2 

34.73 

32.93 

7.3 

34.48 

19.56 

7-4 

49.87 

49.04 

7.4 

40.33 

20.83 

8.3 

40.13 

30.38 

8.3 

33-91 

32.84 

8.3 

34.29 

19.64 

8.3 

49-72 

49-21 

8.4 

40.18 

21.0$ 

9.3 

3990 

30.37 

9.3 

3306 

33.76 

9-3 

34.10 

19-75 

9-3 

49-59 

49.40 

9-4 

40.05 

21.30 

10.3  39.67 

30.15 

I0.3 

32.13 

32.69 

10.3 

33-89 

19.87 

10.3 

49.44 

49.60 

10.4 

39.92 

21.57 

II. 1 1 39.41 

30.03 

II. 3 

31." 

32.61 

11.3 

33-66 

30.00 

"-3 

49.27 

49.83 

11.4 

39.77 

21.86 

13. 1 

3914 

39.89 

13.3 

30.04 

32.51 

13.3 

33.42 

20.13 

13.3 

49.09 

50.06 

12.4 

39-59 

22.17 

131 

38.87 

39.73 

13-2 

38.96 

32.39 

13-3 

33-16 

20.35 

13-3 

48.89 

50.38 

13-4 

39-37 

32.47 

I4.I 

38.60 

39.53 

14.3 

37.87 

32.25 

14.3 

32.88 

20.34 

14.3 

48.67 

50.49 

14.4 

39.13 

22.78 

151 

38.35 

29-31 

15.2 

36.83 

32.08 

15-3 

32.60 

30.40 

15-3 

48.44 

50.68 

15-4 

38.84 

23.06 

16. 1 

38.12 

29.07 

16.3 

25.84 

31.88 

16.3 

32.33 

20.43 

16.3 

48.31 

50.84 

16.4 

38.5s 

23.3' 

I7.I 

37-90 

38.83 

17.3 

24.93 

31.67 

17.3 

32.05 

20.45 

17-3 

47.97 

50.97 

17.4 

38.24 

23-55 

18.I 

37-71 

28.58 

18.3 

24.10 

31.46 

18.3 

31-79 

20.44 

18.3 

47.73 

51.08 

18.4 

37-93 

23-77 

I9.I 

37.53 

28.34 

19. 1 

23.33 

31.36 

19.3 

31.55 

20.43 

19.3 

47.51 

51.18 

19.4 

37.62 

23-98 

30.I 

3736 

38.13 

30.I 

22.59 

31.06 

20.3 

31.32 

30.43 

20.3 

4730 

51.28 

30.4 

37.33 

24.17 

31. 1 

37.30 

37.89 

31. 1 

31.88 

30.87 

31.3 

31.09 

30.41 

21-3 

47.09 

51.37 

21.4 

37.05 

24.3^ 

33.1 

37.03 

37.68 

33.1 

21.15 

30.69 

33.3 

30.86 

20.41 

22.3 

46.89 

51-47 

33.4 

36.78 

24-56 

33.1 

36.86 

37.47 

33.1 

20.41 

30.52 

33.3 

30.64 

20.43 

23.3 

46.70 

51.58 

23.4 

36.53 

24.76 

34.1 

36.67 

37.38 

24.1 

19.64 

30.36 

34.3 

30.41 

20.45 

24.3 

46.51 

51.70 

24.4 

36.28 

24-97 

35.1 

36.48 

37.08 

25.x 

18.83 

30.19 

25.2 

30.18 

30.48 

25.3 

46.31 

51.84 

25-4 

36.03 

35.20 

36.1 

36.37 

26.87 

36.1 

17.96 

30.01 

36.3 

29.93 

20.51 

26.3 

46.10 

51-98 

36.4 

35-75 

25.43 

37.1 

36.05 

26.64 

37.1 

17.06 

29.83 

37.3 

39.67 

20.53 

27.3 

45.87 

52.13 

27.4 

35-45 

35.68 

38.1 

35.84 

26.39 

28.1 

16.15 

39.61 

38.3 

29.39 

20.55 

28.3 

45.63 

52.36 

38.4 

35-13 

2S.9a 

39.1 

3564 

26.13 

29.1 

15.28 

39.38 

39  ."^ 

39.11 

20.53 

29-3 

45-37 

52.37 

29.4 

34.77 

26.15 

301 

35.46 

25.83 

30.1 

14.46 

39.13 

30.3 

38.83 

20.49 

30.3 

45." 

52.46 

30.3 

34.39 

26.36 

3I-I 

3531 

25.52 

3I.I 

13.73 

28.85 

31.3 

28.55 

20.42 

31.3 

44.85 

52.51 

31.3 

33-99 

26.54 

13.68        +13.64 

50.31         +50.30 

13.31       +13.37 

11.86      +11.83 

30.40      + 

M.37 

0^  56"      54*-030 

i^  39*     i5".6o 

^h     ^m      27I.363 

5"*  34"     35"-25o 

yh     ^m        5..O4 

+85% 

^8'       i 

5".45    1 

+88*» 

51'       ( 

S".49    1 

+85^ 

19'     5^ 

i".7i    1 

+85^ 

9'     2. 

5"-87    1 

+87° 

11'       « 

r.4s 

(Sphisl 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


48  H.  Cephei. 
Mi«.  4.5 

a  Unse  Minoiis. 
(Polaris.) 
Mag.  2.1 

Oroombzldfe  760. 

Mag.  6.7 

Qioombzldge  944. 
Mag.  6.4 

61  H.  Cephel. 

Mag.  5.3 

Uttn 
Solar 
Ditc 

Right 
Asccn- 

Decli- 
natiou 
North, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecU- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Dedi- 
nation 
North, 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

h  m 

•     1 

h  m 

0     1 

h  m. 

0     $ 

h  m 

•     t 

h  m 

0     1 

Mar. 

0  56 

+8548 

Mar. 

z  28 

+88  5z 

Mar. 

4     9 

+8520 

Mar. 

5  34 

+85   9 

Mar. 

7     I 

+87  ZI 
If 

0.1 

35.84 

26.39 

o.z 

8 
16.Z5 

29.6Z 

0.2 

s 
29-39 

20.55 

0.3 

s 
4563 

52.36 

0.4 

s 
35-13 

25.92 

x.z 

35.64 

26.1a 

x.z 

15.28 

29.38 

Z.2 

29.IZ 

20.53 

1.3 

45-37 

52.37 

1.4 

34.77 

26.15 

2.1 

35-46 

25.83 

2.Z 

Z4.46 

29.12 

2.2 

28.82 

20.49 

2.3 

45-" 

52.46 

2.3 

34-39 

26.36 

31 

35.31 

25-52 

3.x 

13.73 

28.85 

3.2 

28.5s 

20.42 

3-3 

44.85 

52.51 

3-3 

33-99 

26.54 

4.1 

35.18 

25.22 

4.1 

X3.ZO 

28.57 

4-2 

28.29 

20.32 

4.3 

44.60 

52-54 

4.3 

33-59 

26.68 

5.1 

35.07 

24.93 

5.1 

".57 

28.30 

5-2 

28.06 

20.2  Z 

5-3 

44-35 

52.55 

5.3 

33-2X 

26.8Z 

6.1 

34.98 

24.66 

6.Z 

Z2.O9 

28.04 

6.2 

27.85 

20.  zz 

6.3 

44.13 

52.55 

6.3 

33.86 

26.92 

71 

34.88 

24.41 

7.1 

11.63 

27.80 

7.2 

27.64 

20.0Z 

7.3 

43-93 

52.56 

7-3 

32.53 

37.03 

8.1 

34.79 

24-17 

8.Z 

xz.zs 

27.58 

8.2 

27-44 

19-94 

8.3 

43.73 

52-58 

8.3 

32-23 

27-15 

91 

34.68 

23.94 

9.1 

Z0.62 

27.38 

9.2 

27.24 

19.89 

9-3 

43-53 

52.63 

9-3 

31.92 

37.39 

10.1 

34.55 

23.71 

zo.z 

Z0.02 

27.17 

Z0.2 

27.02 

19-85 

Z0.3 

43-32 

53.70 

10.3 

31-62 

27.45 

11. 1 

34.40 

23.47 

zx.z 

9-35 

26.95 

IZ.2 

26.78 

Z9.8Z 

"-3 

43.09 

52.76 

"•3 

31-30 

27.62 

12.1 

34.24 

23.20 

Z2.Z 

8.6s 

26.7Z 

Z2.2 

26.52 

19.76 

12.3 

42.85 

52.83 

12.3 

30.94 

27.80 

13-1 

3409 

22.9Z 

I3.I 

7.96 

26.45 

13-2 

26.25 

19.70 

13.3 

42.59 

53.89 

^33 

30.5s 

27.98 

14.1 

33.95 

22.60 

X4.Z 

7.31 

26.16 

Z4.2 

25.99 

Z9.60 

14.3 

42.32 

52.92 

14-3 

30.13 

38.14 

J5.1 

33.84 

22.27 

15.1 

6.72 

25.85 

15.2 

25.72 

Z9.48 

15.3 

42.05 

52.93 

15-3 

29.69 

38.37 

16.1 

33-75 

21.93 

z6.z 

6.3Z 

25-53 

z6.3 

25.46 

19-33 

16.3 

41.78 

52.91 

16.3 

29.24 

28.38 

17.1 

33-68 

21-59 

17.X 

5.78 

25.31 

Z7.3 

35.33 

19-17 

17.2 

41-51 

52.87 

17-3 

28.79 

38.46 

18.1 

33-^3 

21.26 

z8.z 

5.43 

34.89 

Z8.3 

24.99 

19.00 

18.2 

4Z.26 

52.81 

18.3 

28.35 

28.53 

19.0 

33.59 

20.94 

Z9.Z 

5.13 

24.58 

Z9.2 

24-77 

Z8.82 

Z9.2 

4Z.02 

52.73 

19-3 

27.92 

28.58 

20.0 

33-56 

20.63 

20.  z 

4.86 

34.38 

20.2 

24.57 

18.65 

20.2 

40.78 

52-67 

20.3 

27.52 

28.63 

21.0 

33-53 

20.34 

21. 1 

4.60 

24.00 

21.2 

24.38 

Z8.49 

21.2 

40.56 

52.60 

21.3 

27.13 

38.67 

22.0 

33-49 

20.06 

32. Z 

4.33 

23-73 

23.2 

24.19 

18.33 

23.2 

40.34 

52.55 

22.3 

26.76 

38.73 

23.0 

33.45 

19.79 

23.Z 

4-05 

23.46 

23.2 

24.00 

Z8.19 

23.2 

40.  Z3 

52.49 

23.3 

36.40 

38.78 

24.0 

33.40 

19.52 

24.  z 

3.73 

23.20 

24.2 

23.80 

Z8.06 

24.2 

39.92 

52.46 

24.3 

26.03 

38.86 

25.0 

33.34 

19-25 

25.1 

3-37 

22.94 

25.2 

23.60 

17-93 

25.2 

39-71 

52.44 

25.3 

25.67 

28.94 

26.0 

33.28 

18.97 

36. z 

2.97 

22.67 

26.2 

2339 

Z7.80 

26.2 

3948 

52.41 

26.3 

35.29 

39.03 

27.0 

33-20 

18.67 

27.0 

2.56 

22.38 

27.2 

23-17 

Z7.66 

37.3 

39-24 

52.39 

27-3 

34.89 

39.13 

28.0 

33.14 

18.35 

28.0 

2.18 

22.08 

28.2 

22.94 

17-51 

28.2 

38.99 

52.34 

28.3 

24-45 

39.30 

29.0 

3309 

18.01 

29.0 

Z.84 

21.75 

29.2 

33.71 

17.32 

29.2 

38.73 

52.27 

29.3 

2399 

39.36 

30.0 

33.07 

17.66 

30.0 

1.59 

21. 4Z 

30.2 

22.49 

17. XI 

30.2 

38.47 

52.17 

30.3 

2352 

39.38 

31.0 

3309 

17-31 

31-0 

1-44 

2X.07 

31.2 

22.28 

16.87 

31.2 

38.33 

52.05 

3^-3 

23.06 

29.39 

'3-< 

S7       +13.64 

50. 

14       +50.  Z3 

I2.3Z         +X2.27 

IZ.86       +11.82 

20.41       +20.38 

^  56"      54'.03o  1 

1^ 

39"*     zs".6o 

4^    9»     27-.362 

5''34"   •35'-25o 

7^    I"       5V64 

+85', 

18'       t 

>".45   1 

+88** 

51'      t 

»".49   1 

+85^ 

19'     51 

'  .71  1 

+85** 

9'     2« 

;".87  1 

+87  *» 

II'       , 

5"-45 

[£ph  Z5) 
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APRIL,  1915. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


48  H.  Cephei. 
Mag.  4.5 

en  Vnm  Mlnoxls. 

{Polaris.) 
Mag.  2.1 

Oroombildge  760. 

Mag.  6.7 

Oroombzidge  944. 

Mag.  6.4 

«1H.  Ce^heL 

Mag.  5.3 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Dcdi- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 

Ascim- 

sion. 

DecU- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Asccn- 

Decfi. 
satios 
North. 

h  m 

e      # 

h  m 

e       t 

h  m 

0     # 

h  m 

•     t 

h  m 

•    f 

Apr. 

0  56 

+8548 
n 

Apr. 

I  28 

+8851 

Apr. 

4    9 

+8520 
#/ 

Apr. 

5  34 

+85    9 

Apr. 

7     I 

+8711 
1$ 

0.0 

s 
3309 

X7.3I 

0.0 

s 
1.44 

21.07 

0.2 

s 
22.28 

16.87 

0.2 

s 
38.22 

52.05 

0.3 

s 
33.06 

29.29 

I.O 

33" 

16.97 

1.0 

X.38 

20.73 

I.I 

22.09 

16.62 

1.2 

37-98 

51-91 

1-3 

33.6l 

39.26 

2.0 

3317 

16.65 

2.0 

1.42 

30.41 

2.1 

21.93 

16.38 

2.2 

37-76 

51.74 

2.3 

33.18 

29.21 

3.0 

3324 

16.35 

3.0 

1-50 

20.10 

3.1 

21.79 

16.14 

3-2 

37.57 

51.59 

3-3 

31.79 

29.16 

4.0 

33-30 

16.08 

4.0 

1.56 

19.82 

4.1 

21.66 

15-92 

4.2 

37.39 

51-44 

4.3 

31.43 

29.IX 

50 

33-35 

15.83 

50 

1.59 

19.55 

5.1 

21.53 

15-72 

5-2 

37-21 

51-32 

5-3 

31.07 

39.06 

6.0 

33  3^ 

15-57 

6.0 

1.56 

19.29 

6.1 

21.39 

15.53 

6.2 

37-02 

51.22 

6.3. 

30.73 

29.07 

6.9 

33-38 

15-31 

7.0 

1.46 

19.03 

7.1 

21.23 

15-36 

7-2 

36.83 

51.12 

7.3 

30.36 

29.07 

7-9 

33-38 

1504 

8.0 

1.31 

18.75 

8.1 

21.07 

15-18 

8.2 

36.63 

51-03 

8.2 

19.99 

29.09 

8.9 

33.38 

14.75 

9.0 

1. 16 

18.46 

9.1 

20.88 

14.99 

9-2 

36.41 

50.94 

9-2 

19.58 

29.09 

9.9 

33-40 

14-43 

lO.O 

1.03 

18.15 

10. 1 

20.70 

14.77 

10.2 

36.18 

50.82 

10.2 

19.14 

29.10 

10.9 

33-42 

14.10 

II.O 

0.96 

17.81 

II. I 

20.51 

14.53 

iy.2 

35-95 

50.68 

11.2 

18.68 

29.08 

11.9 

33-47 

13-76 

12.0 

0.98 

17.46 

12. 1 

20.34 

14.27 

• 

12.2 

35-71 

50.51 

12.3 

18.32 

29.03 

12.9 

33-55 

13.41 

13.0 

1.08 

17. II 

13. 1 

20.17 

13.98 

13-2 

3548 

50.32 

13.2 

17.76 

28.96 

13-9 

33-64 

13.08 

14.0 

1.26 

16.76 

14.1 

20.03 

13.69 

14.2 

35-28 

50.12 

14.2 

17.31 

28.87 

14.9 

33-75 

12.76 

14.9 

1.49 

16.43 

15.1 

19.90 

13-40 

15-2 

35-08 

49.91 

15-2 

16.88 

28.76 

iS-9 

33.88 

12.46 

15-9 

1.77 

16.10 

16.1 

19.79 

13-10 

16.2 

3489 

49.68 

16.2 

16.47 

28.64 

16.9 

34.00 

12.17 

16.9 

2.07 

15-79 

17. 1 

19.69 

12.82 

17.2 

34-72 

49.47 

17.2 

16.07 

28.53 

17.9 

34.1a 

11.90 

17.9 

2.36 

15-51 

18.1 

19-59 

12.5s 

18.2 

34-56 

49.26 

18.2 

15.71 

28.41 

18.9 

34.23 

11.64 

18.9 

2.64 

15-23 

19. 1 

19-51 

12.30 

19.2 

34.41 

49-07 

19.3 

15-36 

28.31 

19.9 

34.34 

"-39 

19.9 

2.89 

14.96 

20.1 

19.42 

12. 05 

20.2 

34.25 

48.89 

20.2 

15.03 

28.21 

20.9 

34.44 

II. 14 

20.9 

3.10 

14.70 

21. 1 

19-33 

11.82 

21.2 

34.10 

48.72 

21.2 

14.68 

28.12 

21.9 

34.53 

10.89 

21.9 

3.27 

14.44 

22.1 

19.23 

"-59 

22.1 

33-94 

48.55 

22.2 

14.32 

28.05 

22.9 

34.61 

10.62 

22.9 

3.43 

14.16 

23.1 

19.12 

"-35 

23.1 

33-77 

48.39 

23.2 

13-95    27-97 

239 

34-69 

10.34 

23-9 

3.59 

13-87 

24.1 

18.99 

II. II 

24.1 

33-59 

48.22 

24.3 

13-57 

27.90 

24.9 

34.79 

10.05 

24.9 

3.77 

13-56 

25.1 

18.87 

10.85 

25-1 

33-40 

48.02 

25.3 

13-17 

27.81 

259 

34.91 

9-75 

25-9 

4.03 

13-24 

26.1 

18.76 

10.55 

26.1 

33.21 

47.80 

26.3 

".75 

27.69 

26.9 

35-05 

9-44 

26.9 

4.40 

12.91 

27.1 

18.66 

10.24 

27.1 

33.03 

47-55 

37.3 

12.33 

27-54 

27.9 

35.22 

9.15 

27-9 

4.87 

12.59 

28.1 

18.58 

9.92 

28.1 

32.87 

47-28 

38.3 

"-93 

27-36 

28.9 

35.42 

8.87 

28.9 

5.42 

12.28 

29.1 

18.53 

9.58 

29.1 

32.73 

47-00 

29.2 

"-55 

27.16 

29.9 

35.63 

8.62 

29.9 

6.03 

12.00 

30.1 

18.50 

9-25 

30.1 

32.60 

46.71 

30.3 

11.30 

26.96 

309 

35.83 

8.39 

30.9 

6.64 

11.74 

31.1 

18.48 

8.94 

3I.I 

32.50 

46.44 

3^'» 

10.89 

26.7s 

13.66        +13.63 

50. 

02        +50.01 

12.30      +12.26 

11.86      +11.82 

20.41       +20.38 

o"*  56"      54'-030 

I^ 

29"     i5*.6o 

4^    9™     27".362 

5^  34"     3S''.25o 

jh     jm         ^•.64 

+85°  48'        6".45 

+88** 

51'       6".49 

+85^19'     5i".7i 

+85**    9'     25".87 

+87°  II'       5".45 

[Eph  is) 

MAY,  1915. 

APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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fil  H.  Cephei. 
Mag.  45 

oc  UnwB  Mlnoxis. 
(Polaris.) 
Mag.  9.x 

Chroombtldge  760. 

Mag.  6.7 

Grooznbiidge  944. 
Mag.  6.4 

61  H.  Cephei. 

Mag.  5.3 

Jtatt 
Sobr 
Dste. 

Right 
Ascen- 
sion. 

Dcdi- 
nation 
North. 

Mean 

Solar 
Date. 

Richt 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mcui 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecU- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

h  m 

•     1 

h  m 

•     t 

h  m 

•     / 

h  m 

•     t 

h  m 

•       r 

May 

0  56 

+8548 

May 

I  28 

+88  sz 

May 

4     9 

+85x9 

ft 

May 

5  34 

+85    9 

May 

7      I 

+87   IX 
tt 

0.9 

s 
3S.»3 

8.39 

0.9 

6.64 

11.74 

x.x 

X8.48 

68.94 

I.I 

s 

32.50 

46.44 

X.3 

s 
XO.89 

26.75 

1.9 

36.03 

8.19 

1.9 

7.24 

XI. 5x 

3.x 

X8.48 

68.66 

3.x 

32.41 

46.  X9 

3.3 

xo.6x 

26.55 

2.9 

36.21 

8.00 

2.9 

7-79 

XX. 29 

3-1 

18.47 

68.39 

3-1 

32.32 

45-95 

3-2 

10.34 

26.38 

3-9 

36.37 

7.81 

3-9 

8.35 

XI. 07 

4.x 

18.44 

68.XS 

4.1 

32-23 

45-73 

4.2 

XO.08 

36.33 

4.9 

36.51 

7.61 

4.9 

8.6s 

XO.84 

.  5-1 

18.40 

67.9X 

5-1 

32. 12 

45-53 

5-2 

9.80 

26.09 

5-9 

36.65 

7-40 

5-9 

.   9-03 

X0.60 

6.x 

18.36 

67.67 

6.1 

33.OX 

45-33 

6.2 

9-50 

25-96 

6.9 

36.79 

7.16 

6.9 

9-41 

10.33 

7.0 

18.30 

67.40 

7-1 

3188 

45." 

7-2 

9.X6 

35.83 

7-9 

36.9s 

6.90 

7-9 

9.84 

10.05 

8.0 

18.33 

67.1D 

8.1 

31.74 

44.87 

8.2 

8.80 

35.66 

8.9 

37- 13 

6.64 

8.9 

10.34 

9.76 

9.0 

x8.x8 

66.79 

9.1 

31-60 

44.61 

9.2 

8.43 

25-48 

9-9 

37-33 

6.37 

9.9 

10.93 

9-47 

xo.o 

x8.X4 

66.46 

10.  X 

31-47 

44.32 

X0.3 

8.07 

25-27 

'0^/37-56 

6.ZX 

Z0.9 

11.58 

9.17 

xx.o 

X8.I3 

66.  X3 

XX. X 

31-34 

44.03 

XX. 3 

7.72 

35.04 

11.9 

37-80 

5.87 

ZZ.9 

12.30 

8.89 

X3.0 

X8.X2 

65-77 

13. X 

31-24 

43-71 

13. 2 

7.40 

34.80 

Z2.9 

38-04 

.5-65 

Z2.9 

X3.08 

8.63 

13.0 

z8.x3 

65-43 

I3-I 

31-16 

43-39 

X3-2 

7.09 

24-54 

139 

38.30 

5.45 

13-9 

13.87 

8.39 

X4.0 

18.16 

65.XO 

14.  X 

3109 

43.08 

14.  X 

6.8x 

34.38 

14.9 

38.55 

5-27 

14.9 

14.66 

8.16 

Z5.0 

18.30 

64.80 

151 

31.03 

42.78 

15-1 

6.56 

24-03 

15.9 

38.80 

S-xo 

15-9 

15-44 

7-95 

x6.o 

X8.34 

64.50 

x6.x 

30.98 

42.49 

x6.i 

6.33 

23-79 

Z6.9 

39-03 

4-94 

Z6.9 

x6.x8 

7.76 

X7.0 

X8.38 

64.33 

17.X 

30.94 

42.33 

X7.X 

6.XX 

23-56 

17.9 

39-25 

4.79 

Z7.9 

Z6.89 

7-58 

x8.o 

18.3X 

6395 

18.X 

30.89 

4X-95 

x8.x 

5-89 

23-34 

18.9 

39-45 

4.63 

Z8.9 

17-55 

7-39 

X9.0 

18.34 

63.69 

X9.X 

30.84 

41-70 

19.  X 

5.68 

23   13 

19.9 

3965 

4-48 

Z9.9 

X8.X7 

7.30 

30.0 

18.37 

63.44 

30.  X 

30.79 

41-45 

30.  X 

5-46 

33.93 

30.9 

39-85 

4-32 

20.9 

18.78 

7.00 

3I.O 

18.38 

63.X8 

3X.X 

30.72 

41. 2X 

21. X 

5.33 

23.74 

21.9 

40.06 

4.14 

3Z.9 

19.41 

6.79 

33.0 

18.39 

62.90 

22.x 

30.66 

40.95 

33.x 

4.96 

22.53 

22.9 

40.28 

3-94 

22.9 

20.  ZX 

6.56 

23.0 

18.40 

62.59 

23-1 

30.58 

40.67 

23-1 

4-69 

33.30 

a3-9 

40.53 

3-75 

^^'9 

20.87 

6.33 

34.0 

18.43 

63.37 

24.x 

30.51 

40.36 

24.x 

4.4X 

22.05 

24.9 

40.80 

356 

94.9 

21.73 

6.09 

34.9 

18.48 

61.94 

25-1 

30.46 

40.03 

25-1 

4.15 

21.77 

25.9 

41.09 

3-39 

25.9 

32.69 

5.87 

259 

18.56 

6x.6o 

36.x 

30.43 

39-68 

36.1 

3.92 

31.46 

26.9 

41.40 

3-24 

26.9 

33.70 

5.67 

36.9 

X8.66 

61.26 

37.x 

30.43 

39-33 

37.x 

3-71 

31.14 

27.9 

41.71 

3.12 

27.9 

24.75 

5-49 

27.9 

18.77 

60.95 

38.x 

30.43 

38.99 

38.  z 

3-55 

20.83 

28.9 

42.02 

3-03 

28.9 

25.78 

5.35 

28.9 

X8.89 

60.65 

39.0 

30.46 

38.67 

39.x 

3-42 

20.51 

29.9 

42-31 

2.96 

29-9 

26.75 

5-23 

29.9 

19.03 

60.38 

30.0 

30.50 

38.37 

30.1 

3-3X 

30.3X 

30.9 

42.57 

2.90 

30.9 

37.66 

5.13 

30.9 

19.14 

60. 14 

310 

30.54 

38.  xo 

3X-X 

3-23 

19.94 

31.9 

43.82 

2.83 

31-9 

38.49 

5.03 

31.9 

19-25 

59-90 

32.0 

30.56 

37.85 

32.1 

3.X2 

19.70 

13-66       + 

13.63 

4992       +- 

♦9.91 

X3.39      +X2.25 

XX.86      +ii.8x 

30. 

40       ■I-20.37 

o^s6»      5 

4-.030 

z**  39™     X 

5* .60         4*^    9™     27".363 
;".49     +85**  19'     5i"-7i 

S^  34"*     35'-25o        7'* 
■^^S""    9'     25".87      +87^* 

i»       s«.64 

^5**  48'        6 

•".45 

+88**  5z'      i 

II'       5".45 

EEph  15] 
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JUNE,  1915. 

APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


48  H.  Cephei. 

Mag.  4-5 

a  Ursse  ^iinozls. 

(Polaris.) 
Mas:.  2.1 

Qroombzidfe  700. 

Mag.  6.7 

Oioombzldfe  944. 
Mag.  6.4 

61  H.  C^eL 

Mag.  5.3 

Mean 
«Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 

Solar 
Date. 

Risht 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 

Solar 
Date. 

Rirht 
Aacen- 

Dccll- 
nation 
North. 

Mctti 

Solar 
Date. 

Riciit 
Ascen- 
sion. 

DcdH 

nation 
JVorS 

h  m 

e        1 

h.  m 

0          / 

h  m 

0     1 

h  m 

0     # 

h  m 

•    1 

June 

0  56 

+8548 
// 

June 

I  28 

+8851 

June 

4     9 

+8519 
II 

June 

5  34 

+85   9 
II 

June 

7      I 

+8711 

0.9 

8 
42.82 

2.83 

0.9 

8 
28.49 

502 

0.9 

8 
19.25 

59-90 

l.o 

8 
30.56 

37.85 

I.I 

8 
3.12 

i9-7< 

1.8 

43.05 

2-75 

1.9 

29.26 

4.89 

1.9 

19-34 

59.67 

2.0 

30.57 

37.60 

2.1 

3-00 

19^ 

2.8 

4329 

2.65 

2.9 

30.03 

4.75 

2-9 

19.41 

59-43 

30 

30.56 

37.34 

3-x 

2.84 

19.21 

3-8 

43-53 

2.53 

3-9 

30.82 

4.60 

3-9 

19.49 

59-16 

4.0 

30.55 

37.06 

4-1 

2.67 

18.91 

4.8 

43-79 

2.40 

4-9 

31.66 

4.43 

4-9 

19.56 

58.88 

50 

30.53 

36.77 

5.1 

2.49 

18.7I 

5.8 

44.07 

2.27 

5-9 

32.58 

4.25 

5-9 

19.65 

58.57 

6.0 

30.52 

36-45 

6.1 

2.30    1    184I 

6.S 

44.37 

2.15 

6.9 

33.57 

4.08 

6.9 

19-75 

58.26 

7-0 

30.52 

36.12 

7.1 

2.12 

18.1l 

7.8 

44.68 

2.04 

7-9 

34.62 

392 

7-9 

19.88 

57.95 

8.0 

30.54 

35.77 

8.1 

Z.96 

17.7! 

8.8 

45.01 

1-95 

8.9 

35-72 

3.77 

8.9 

20.02 

57.64 

9.0 

30.57 

35-43 

9.1 

1.84 

1744 

9.8 

45-33 

1.88 

9.8 

36.85 

3.65 

9.9 

20.17 

57.33 

lO.O 

30.61 

35.08 

10. 1 

1.74 

i7.id 

X0.8 

45-66 

1.82 

10.8 

37-97 

3-55 

10.9 

20.33 

57-04 

II.O 

30.67 

34-75 

II. z 

1.66 

16.76 

X1.8 

45.98 

1-79 

11.8 

3908 

3.46 

II. 9 

20.50 

56.78 

12.0 

30.75 

34.43 

12. z 

1.61 

2643 

za.8 

46.29 

1.77 

12.8 

40.15 

3.38 

12.9 

20.67 

56.53 

13.0 

30.84 

34.13 

13.X 

1-58 

16. 1 1 

13-8 

46.59 

1.76 

13-8 

41.17 

3.32 

13.9 

20.84 

56.30 

14.0 

30.92 

33-85 

14. 1 

1.56 

15.81 

14.8 

46.87 

1.76 

14.8 

42.15 

3-27 

14.9 

21.01 

56.07 

15.0 

30.99 

33.58 

15.1 

1-54 

15-53! 

158 

47-13 

1-75 

15-8 

43.08 

3.21 

15.9 

21.17 

55.86 

15-9 

31.07 

33.33 

16.  z 

1.51 

15J6 

16.8 

47-39 

1-74 

16.8 

43-99 

3.15 

16.9 

21.31 

55-65 

16.9 

31-14 

33-07 

I7.Z 

1.47 

14.99 

17.8 

47.66 

1.71 

17.8 

44.89 

3-07 

17.9 

21.44 

55-43 

17.9 

31-20 

32.81 

18.  z 

1.42 

14.72 

x8.8 

47-94 

1.66 

18.8 

45-82 

2.98 

18.9 

21.58 

55.19 

18.9 

31.25 

32.53 

I9.Z 

1.35 

14-44 

Z9.8 

48.23 

i.6z 

19.8 

46.82 

2.88 

19.9 

21.72 

54-94 

19.9 

31.30 

32.22 

20.0 

1.27 

14.14 

20.8 

48.54 

1.56 

20.8 

4790 

2.78 

20.9 

21.88 

54-66 

20.9 

31-36 

31.90 

21.0 

1.20 

13.^1 

21.8 

48.87 

1.52 

21.8 

49.07 

2.69 

21.9 

22.06 

54.37 

21.9 

31.44 

31.56 

22.0 

1.14 

1345 

22.8 

49-23 

1.51 

22.8 

50.30 

2.62 

22.9 

22.27 

54.09 

22.9 

31.55 

31.22 

23.0 

1. 12 

13.08 

23-8 

49-59 

1-53 

238 

51-57 

2.58 

239 

22.49 

53.83 

23.9 

31.68 

30.88 

24.0 

1.15 

12.71 

24.8 

49-94 

1-58 

24.8 

52.84 

2-57 

24.9 

22.73 

53-59 

24.9 

31.83 

30.56 

25.0 

1.21 

12.34 

25.8 

50.28 

1.65 

25.8 

54.06 

2.58 

25.9 

22.98 

53-37 

25.9 

31.98 

30.27 

26.0 

1.30 

12.00 

26.8 

50.60 

1-73 

26.8 

55-21 

2.61 

26.9 

23.22 

53-19 

26.9 

32.14 

29-99 

27.0 

1.40 

11.68 

27.8 

50.89 

1.82 

27.8 

56.27 

2.64 

27.9 

23.44 

53-03 

27.9 

32.29 

29.75 

28.0 

1-51 

11.38 

218.8 

51.16 

1.90 

28.8 

57-25 

2.67 

28.9 

23.65 

52.88 

28.9 

32.43 

2953 

29.0 

1.60 

II.XO 

29.8 

51-43 

1.96 

29.8 

58.22 

2.68 

29.9 

2384 

52.71 

29.9 

32.56 

29.29 

30.0 

1.68 

10.82 

30.8 

51.69 

2.01 

30.8 

59.18 

2.68 

30.9 

2403 

52.54 

30.9 

32.68 

29.04 

31-0 

1.72 

ia54 

31-8 

51-97 

2.04 

31-8 

60.17 

2.67 

31-9 

24.21 

52.34 

31-9 

32.78 

28.78 

32.0 

1-74 

10.25 

13.66       +13.62 

49.86      + 

49.86 

12.29      +12.25 

11.85      +II.8I 

20. 

38      +aa36 

c^  56"      S4'.030 

I**  29"*     I 

S'.6o 

4»»    9«     27«.362 

5^  34"     35'-250 

7^^ 

i«      5«.d4 

+85% 

|8'        ( 

5".45   1 

■K88'' 

51'      ( 

i".49 

+85** 

19'     5: 

i".7i   1 

^5^ 

9'     2- 

5".87   1 

4^7- 

II'      5 

"45 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


18  H.  Cephei. 

Mag.  45 

a  UnwB  Minozis. 

{Polans.) 
Mag.  2.1 

Gioombzldge  760. 

Mag.  6.7 

Ozoom  bridge  944. 

Mag.  6.4 

61  H.  Cephel. 

Mag.  5.3 

III 

Right 

Asccn- 

sioo. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

DecU- 
nation 
North. 

Mean 
Solar 
Date. 

.Right 
Ascen- 
sion. 

DecU- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North, 

h  m 

9     1 

h   m 

•     1 

h   m 

0     1 

h  m 

•     1 

h   m 

0     t 

■ 

July 

0  56 

+8548 

July 

I  28 

+88  51 

July 

4     9 

+8519 

July 

5  34 

+85    9 

r/ 

July 

7      I 

+87  II 
It 

0.8 

s 
51-69 

2.01 

0.8 

s 
59.18 

2.68 

0.9 

s 
24.03 

52.54 

0.9 

s 
32.68 

29.04 

I.O 

s 
1.72 

10.54 

1.8 

5197 

2.04 

1.8 

60.17 

2.67 

1.9 

24.21 

52.34 

1.9 

32.78 

28.78 

2.0 

1.74 

10.25 

3.8 

5227 

2.05 

2.8 

61.22 

2.64 

2.9 

24.40 

52.12 

2.9 

32.89 

28.50 

3.0 

1.77 

9.93 

3.8 

5259 

2.08 

3.8 

62.34 

2.60 

3.9 

24.61 

51.89 

3-9 

3301 

28.20 

4.0 

1.79 

9.60 

4.8 

52.92 

2.12 

4.8 

63.52 

2.58 

4.9 

24-83 

51.66 

4.9 

33-14 

27.89 

50 

1.83 

9.25 

5.8 

53-27 

2.17 

5-8 

64.76 

2.58 

5-9 

2507 

51.43 

59 

33.28 

27.58 

6.0 

1.89 

8.89 

6.7 

53-61 

2.24 

6.8 

66.02 

2-59 

6.9 

25-32 

51.21 

6.9 

33.44 

27.27 

7.0 

1.99 

8.53 

7-7 

5396 

a -33 

7.8 

67.27 

2.62 

7.9 

25.58 

51. 00' 

7-9 

3362 

26.97 

7-9 

2.Z2 

8.17 

8-7 

54-30 

2.45 

8.8 

68.50 

2.68 

8.9 

25.85 

50.82 

8.9 

33.81 

26.69 

8.9 

2.26 

7.82 

97 

54.62 

2.57 

9.8 

69.70 

2.75 

9.9 

26.13 

50.66 

9.9 

34-00 

26.42 

9.9 

2.43 

7.48 

10.7 

54.93 

2.71 

10.8 

70.85 

2.83 

10.9 

26.40 

50.51 

10.9 

34.19 

26.18 

10.9 

2.61 

7.16 

11.7 

55-23 

2.86 

11.8 

71.94 

2.92 

II. 9 

26.66 

50.38 

II. 9 

34.39 

25-94 

11.9 

2.79 

6.86 

12.7 

55.51 

3.00 

12.8 

72.98 

3.03 

12.9 

26.90 

50.27 

12.9 

34.59 

25.73 

12.9 

2.98 

6.57 

^3-7 

55-77 

3.14 

13.8 

73.98 

3.12 

13-9 

27.15 

50.16 

13-9 

34.77 

25.53 

13.9 

3.15 

6.30 

M.7 

56.03 

3.26 

14.8 

74.95 

3.20 

14.9 

27-38 

50.04 

14.9 

34.94 

2532 

14.9 

3.31 

6.02 

iS-7 

56.30 

3-37 

15.7 

75.94 

3.26 

15.9 

27.60 

49.91 

iS-9 

35-10 

25.11 

15.9 

3.45 

5-74 

16.7 

56.58 

3.48 

16.7 

76.96 

3-31 

16.9 

27.84 

49-76 

16.9 

3527 

24.87 

16.9 

3.58 

5-44 

17.7 

56.88 

3.57 

17.7 

78.06 

336 

17.9 

28.08 

49-59 

17.9 

35.44 

24.61 

17.9 

3.71 

5-13 

18.7 

57.20 

3-68 

18.7 

79.23 

3-41 

18.9 

28.34 

49.42 

18.9 

35-6i 

24-34 

18.9 

3.85 

4.79 

»9'7 

57.54 

3.80 

19.7 

80.47 

3.47 

19.8 

28.63 

49.24 

19.9 

35-81 

24.06 

19.9 

4.01 

4-44 

30.7 

57.88 

3-95 

20.7 

81.77 

3-57 

20.8 

28.92 

49.07 

20.9 

36.03 

23.77 

20.9 

4.21 

4.07 

ai.7 

58.22 

4.14 

21.7 

83-07 

3.69 

21.8 

29.24 

48.93 

21.9 

36.28 

23.50 

21.9 

4.46 

3-72 

32.7 

58.55 

4.35 

22.7 

84.33 

384 

22.8 

29.57 

48.81 

22.9 

36.53 

23.26 

22.9 

4.74 

3.37 

ni 

58.86 

4.57 

23-7 

8552 

4.02 

23.8 

29.89 

48.72 

23.9 

36.79 

2305 

23.9 

5.04 

3.05 

«4.7 

59-14 

4.80 

24.7 

86.62 

4.20 

24.8 

30.19 

48.67 

24.9 

37-04 

22.86 

24.9 

5.35 

2.76 

»S-7 

59-40 

503 

257 

87.63 

4.38 

25.8 

30.49 

48.63 

259 

37.29 

22.69 

25-9 

5.65 

2.49 

26.7 

59.65 

5-24 

26.7 

88.58 

4-55 

26.8 

30.76 

48.57 

26.9 

37.52 

22.53 

26.9 

592 

2.24 

277 

59-89 

5-43 

27.7 

89.51 

4.70 

27.8 

31.02 

48.51 

27.9 

37.74 

22.37 

27.9 

6.17 

1.99 

28.7 

60.14 

5-6i 

28.7 

90.46 

4.83 

28.8 

31.27 

48.44 

28.9 

37-94 

22.19 

28.9 

6.40 

173 

29.7 

60.40 

5-78 

29.7 

91.46 

4.95 

29.8 

31.53 

48.35 

29.9 

38.15 

21.99 

29.9 

6.61 

1-45 

30-7 

60.68 

5.94 

30.7 

92.51 

5.06 

30.8 

31.79 

48.25 

30.9 

38.36 

21.78 

30.9 

6.82 

1. 16 

31-7   60.98 

6.H 

31-7 

9363 

5.18 

31.8 

32.08 

48.13 

31-9 

38.57 

21.55 

31-9 

7.05 

0.84 

1366       A 

H3.6a 

49.86      -t- 

49.86 

12.28      +12.24 

11.84      +11.80 

20. 

36         + 

20.34 

^  56"      54'.030 

i*»  29"     ] 

5*.6o 

4^    9"     27".362 

5^  34"     35'-25o 

•7^ 

I» 

5'.64 

+850   - 

48' 

6".45    1 

■I-88** 

SI'      < 

5".49 

+85^ 

19'     5 

i".7i 

+85<> 

9'     2. 

5".87 

-f87^ 

II' 

5".4S 

33281**— I9I5 — 17 
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AUGUST,  1915. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


iS  H.  Cephei. 

Mag.  4.3 


Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

h  m 

Aug. 

0  57 

s 

0.7 

0.98 

1-7 

1.28 

2.7 

1.60 

3.7 

1.90 

4.7 

2.20 

5-7 

2.49 

6.7 

2.77 

7-7 

3.02 

8.7 

3.26 

9-7 

3.48 

10.7 

3.69 

11.7 

390 

12.6 

4.13 

13.6 

4.36 

X4.6 

4.61 

15-6 

4.88 

16.6 

517 

17.6 

546 

z8.6 

5-73 

19.6 

5.98 

20.6 

6.2Z 

21.6 

6.41 

22.6 

6.59 

23.6 

6.76 

24.6 

6.94 

25.6 

7.13 

26.6 

7-33 

27.6 

7.54 

28.6 

7.76 

29.6 

8.00 

30.6 

8.23 

31.6 

8.45 

Dedi- 
nation 
North. 


+8548 


n 


6.II 
6.30 
6.50 
6.72 

6.97 
7.22 

7-49 
7.76 

8.04 

8.32 
8.58 
8.83 

9.06 
9.28 

951 
9-75 

o.oi 
0.29 
0.61 

0-95 

1.29 
1.64 
1.97 
2.29 

2.58 
2.86 

313 
341 

3-^ 

3-99 

431 
4.64 


ot  Ursse  Hinoiis. 

{Polaris.) 
Mag.  2.1 


Mean 

Right 

Solar 

Ascen- 

Date. 

sion. 

h  m 

Aug. 

I  29 

s 

0-7 

Zl'(>Z 

1-7 

34.79 

2.7 

35-99 

3-7 

37.18 

4-7 

■ 

38.36 

5.7 

39-49 

6.7 

40.57 

7-7 

41.59 

8.7 

42.56 

9-7 

43-47 

10.7 

44.34 

11.7 

45.20 

12.7 

46.08 

137 

47.02 

14.7 

48.03 

15.7 

49.11 

16.7 

5«>-a4 

17.7 

51.38 

18.7 

52.49 

19.7 

53.55 

20.7 

54-51 

21.6 

55-36 

22.6 

56-15 

23.6 

56.90 

24.6 

57.66 

25.6 

58.44 

26.6 

59.25 

27.6 

60.13 

28.6 

61.06 

29.6 

62.03 

306 

62.99 

31.6 

63.94 

Decli- 
nation 
North. 


+8851 


r/ 


5.18 

5.31 
5-46 

5-63 

5.82 
6.02 
6.24 

6.47 

6.71 
6.94 
7.16 

7-37 

7-56 

7-74 
7.92 

8.11 

8.57 
8.84 

9.14 

9.44 

9-75 
10.05 

10.33 

10.59 
10.83 
11.07 

11.31 

"55 
X1.81 

12.09 

12.38 


Gioombtldge  760. 

Mag.  6.7 


Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

h  m 

Aug. 

4     9 

0.8 

s 
32.08 

1.8 

32.38 

2.8 

32.69 

3.8 

33.01 

4.8 

33-34 

5.8 

33.66 

6.8 

33.98 

.7.8 

34.30 

8.8 

34.61 

9.8 

34.91 

10.8 

35-20 

11.8 

35.48 

12.8 

35.7s 

13.8 

36.03 

14.8 

36.32 

15.8 

36.63 

16.8 

36.96 

17.8 

37-31 

18.8 

37-67 

19.8 

38.02 

20.8 

38.37 

21.8 

38.70 

22.8 

3ft.oi 

23.8 

39.31 

24.8 

39.60 

257 

39.88 

26.7 

40.16 

27.7 

40.45 

28.7 

40.77 

29.7 

41.10 

30.7 

41.43 

31.7 

41.77 

DecU- 
nation 
North. 


+8519 


tf 


48.13 
48.01 
.91 
.82 


4 
4 

4 
4 
4 
4 

4 
4 
4 
4 

4 
4 
4 
4 

4 
4 

4 
4 

4 
4 
4 
4 

4 
4 
4 
4 

4 

4 


•75 
•70 

.67 
.66 

.66 
.68 
.68 
.69 

.67 
.63 
.58 
•53 

.48 

•45 
•45 
.49 

•55 
.62 

.70 
.78 

.84 
.88 
.91 

•93 

.94 
.96 

.99 
48.04 


Oroombildge  M4. 

Mag.  6.4 


Mean 

Right 

Solar 

Ascen- 

Date. 

sion. 

h  m 

Aug. 

5  34 

0.9 

38.57 

1.9 

38.81 

2.9 

39.06 

3.9 

39.32 

4.9 

39-59 

5-9 

39^87 

6.9 

40.16 

7-9 

40.44 

8.9 

40.71 

9.9 

40.98 

10.8 

41.24 

11.8 

41.49 

12.8 

41-73 

13-8 

41.97 

14.8 

42.22 

15.8 

42.49 

16.8 

42.78 

17.8 

43.08 

18.8 

4340 

19.8 

4373 

20.8 

44.06 

21.8 

44.37 

22.8 

44.67 

23.8 

44.95 

24.8 

45.21 

25.8 

45-47 

26.8 

4574 

27.8 

46.01 

28.8 

46.29 

29.8 

46.59 

30.8 

46.90 

31.8 

47.21 

Decli- 
nation 
North. 


+85    9 


II 


21.55 
21.32 

21.09 

20.87 

20.67 
20.48 
20.31 
20.17 

20.04 
9.92 
9.81 
9.69 

956 
9.41 
9.24 

9.05 

8.87 
8.69 

8.55 
8.43 

8.33 
8.26 

8.21 

8.16 

8.09 
8.01 
7.91 
7.80 

7.68 

7.5s 
7.43 
7.33 


61  H.  Cephei 

Mag.  5.3 


Mean  Right 
Solar  j  Ascen- 
Date.     sioo. 


Aug. 

0.9 
1.9 
2.9 

39 

4.9 

5-9 
6.9 

7-9 

8.9 

9.9 

10.9 

1X.9 


17.9 
18.9 
19.9 

20.9 
21.9 
22.9 

239 

24.9 

259 
26.9 

27.9 

28.9 
29.9 

30.9 
319 


h  m 
7     I 

s 
7-05 
7-30 

7-57 
7.87 

8.19 

8-54 
8.90 
9.27 


Dcdi- 
natioa 
Swik. 


487  10 


n 


60.S4 
60.52 
60.19 

59.«6 

59.55 

59.25 
58.96 

58-70 


9.64    5845 
58.22 

58.«) 
57-77 


10.00 

10.34 
10.67 


12.9  10.97 
13.9  I  11.27 
14.9  t  11.58 
15.9    11.91 

16.9    12.26 


57-54 
57.29 
57.« 
56-71 

5641 


12.65     56.11 

55.8» 
55-55 


13.07 
13.53 

14.01 
14.47 
14.91 

15.32 

15.71 
16.08 

16.44 
16.82 

17.20 
17.62 
18.05 
18.50 


553' 
55." 
54-M 
54.75 

54.56 

54-35 

53-91 
53.66 

53-41 
53-»6 

52 -9» 


13.66 

^  56 
+85°  48' 


m 


+13.63 
S4'.030 

6".4S 


+49.91 
i5".6o 
-f-88**5i'       6".49 


49.92 
I**  29" 


12.28       +12.24 

^h     ^m      27^.362 

+85^19'     5i".7i 
[Ephis] 


ZI.84        +11.80 

5**  34"    35'-25o 
+85**    9'     25^.87 


20.34      -1^0.32 


7" 
+87 '^ 


11' 


5-.64 
5".45 


SEPTEMBER,  1915. 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


48  H.  Cephei. 

Mag.  4.5 

a  Ursse  Mlnozls. 

(Polaris.) 
Mag.  2.1 

Qroombiidge  750. 

Mag.  6.7 

Groombzldge  944. 

Mag.  6.4 

61  H.  Cephel. 

Mag.  5.3 

Solar 
Date. 

Rifht 
Ascen' 

Dedi- 
natioQ 
North. 

Mean 
Solar 
Date. 

Rlcht 

Ascen- 

sioa. 

DecU- 
nation 
North. 

Mean 

Solar 
Date. 

Risht 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 

Solar 
Date. 

Risht 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

DecU- 
naticm 
North. 

h  m 

0     / 

h   m 

0     f 

h   m 

•     f 

h   m 

•     / 

• 

h  m 

0       r 

Sept. 

0  57 

+8548 

Sept. 

z  30 

+8851 

Sept. 

4     9 

+8519 

Sept. 

5  34 

+85    9 
1/ 

Sept. 

7    I 

+87  10 

0.6 

8 

8.45 

14.64 

0.6 

8 
3.94 

12.38 

0.7 

s 
41.77 

48.04 

0.8 

8 
47.21 

17.33 

0.9 

8 
18.50 

52.92 

1.6 

8.66 

14.99 

1.6 

4.85 

Z2.69 

1.7 

42.IZ 

48.12 

Z.8 

47.54 

Z7.26 

1.8 

18.98 

52.70 

3.6 

8.85 

15-35 

2.6 

5.71 

13.02 

2.7 

42.45 

48.21 

2.8 

47.87 

Z7.20 

2.8 

19.47 

52.49 

3.6 

9.03 

1572 

3.6 

6.52 

13.36 

3.7 

42.78 

48.32 

3.8 

48.2Z 

17.17 

3.8 

19.97 

52.31 

4.6 

9.19 

16.10 

4.6 

7.25 

13.70 

4.7 

43.10 

48.45 

4.8 

48.53 

17.15 

4.8 

20.47 

52.14 

5.6 

9-33 

16.46 

56 

7.90 

1404 

5-7 

43.41 

48.59 

5.8 

48.84 

17.14 

5.8 

20.96 

52.00 

6.6 

9.46 

16.81 

6.6 

8.52 

14.37 

6.7 

43.70 

48.73 

6.8 

49.15 

17.14 

6.8 

21.44 

51.86 

7.6    9.59 

17-15 

7.6 

9.12 

14.69 

7.7 

43.98 

48.87 

7.8 

49.44 

17.14 

7.8 

2Z.9O 

51.73 

&.6 

9.72 

17.48 

8.6 

9.72 

14.99 

8.7 

44.26 

48.99 

8.8 

49.72 

17.13 

8.8 

22.35 

51.59 

9.6 

9.86 

17.80 

'9.6 

10.35 

15.28 

9.7 

44.53 

49.09 

9.8 

50.00 

17. II 

9.8 

22.78 

51.43 

10.6 

ZO.OZ 

18.  zo 

10.6 

ZI.Q4 

15.57 

10.7 

44.82 

49.17 

10.8 

50.28 

17.07 

Z0.8 

23.20 

51.26 

11.6 

10.18 

18.43 

1Z.6 

iz.8z 

15.86 

11.7 

45.12 

49.25 

11.8 

50.57 

17.01 

11.8 

23.63 

51.07 

Z2.6 

w-37 

Z8.76 

12.6 

12.63 

z6.i6 

12.7 

45.45 

49.32 

Z2.8 

50.88 

16.94 

Z2.8 

24.09 

50.86 

136 

10.56 

Z9.za 

13-6 

13.48 

Z6.48 

13.7 

45.79 

49-41 

13.8 

5I.2Z 

z6.88 

13.8 

24.58 

50.65 

14.6 

10.75 

19.50 

14.6 

14.32 

16.83 

14.7 

46.14 

49.53 

14.8 

51.55 

16.85 

14.8 

25.11 

50.46 

156 

10.91 

19.90 

Z5.6 

15.09 

Z7.20 

15.7 

46.48 

49.67 

15.8 

51.91 

16.84 

15.8 

25.66 

50.29 

16.6 

11.05 

20.32 

z6.6 

15.77 

1759 

Z6.7 

46.82 

49.84 

Z6.7 

52.27 

16.85 

z6.8 

26.23 

50.14 

17.6 

II. 16 

20.74 

17.6 

16.35 

17.99 

17.7 

47.14 

50.04 

17.7 

52.6a 

16.89 

Z7.8 

26.79 

50.02 

18.5 

11.25 

2Z.Z5 

18.6 

16.84 

X8.38 

18.7 

47.44 

50.25 

18.7 

52.9s 

16.96 

18.8 

27.34 

49.94 

*9-5 

11.32 

21.54 

Z9.6 

17.27 

Z8.76 

19.7 

47.72 

50.45 

Z9.7 

53.26 

17.03 

19.8 

27.87 

49.86 

I0.S 

"•39 

2Z.91 

20.6 

17.67 

Z9.ZZ 

20.7 

47.98 

50.64 

20.7 

53-55 

17.09 

20.8 

28.37 

49.78 

«.5 

11.47 

22.25 

2Z.6 

z8.zo 

19.44 

21.7 

48.24 

50.82 

2Z.7 

53.83 

17.14 

2Z.8 

28.83 

49.70 

M.5 

11.56 

22.58 

22.6 

18.57 

19.76 

22.7 

48.50 

50.97 

22.7 

54.11 

17.17 

22.8 

29.29 

49.60 

«3.S 

IZ.66 

22.90 

23.6 

19.08 

20.08 

23.7 

48.76 

51.11 

23.7 

54.40 

17.19 

23.8 

2975 

49.48 

24.5 

11.78 

23.24 

24.6 

19.65 

20.39 

24.7 

49.04 

51.25 

24.7 

54.69 

17.19 

24.8 

30.21 

49.36 

H'S 

11.90 

23-59 

25.6 

20.25 

20.72 

25.7 

49.33 

51.39 

25.7 

54.99 

17.19 

25.8 

30.69 

49.23 

.6.5 

12.03 

23.96 

26.6 

20.87 

2Z.06 

26.7 

49.64 

51.54 

26.7 

55.31 

17.20 

26.8 

31.20 

49.09 

«7.5 

12.14 

24.34 

27.5 

21.47 

2Z.42 

27.7 

49.95 

51.70 

27.7 

55.63 

Z7.2Z 

27.8 

31.73 

48.96 

As 

12.25 

24.74 

28.5 

22.04 

2Z.8o 

28.7 

50.26 

51.88 

28.7 

55.96 

17.25 

28.8 

32.27 

48.84 

m 

".35 

25.14 

29.5 

22.55 

22.  Z9 

29.7 

50.56 

52.09 

29.7 

56.29 

17.31 

29.8 

32.83 

48.74 

30.5 

12.42 

25.55 

30.5 

23.00 

22.59 

30.7 

50.86 

52.31 

30.7 

56.63 

17.39 

30.8 

33.40 

48.67 

31.5 

12.48 

25.Q8 

31.5 

23.38 

23.00 

31-6 

51.15 

52.55 

31.7 

56-95 

17.49 

31.8 

33-97 

48.61 

13- 

67       +13-63 

SO. 

03      -1.50.02 

Z2.28         •fZ2.24 

ZI.84      +ZI.80 

ao.33       -f.a0.3z 

^  56"      54'.O30 1 

1^ 

29"     i5*.6o 

4^    9a     27".362 

5**  34"    35'.25o 

7^    i»       5-.64 

H«SO 

4«' 

6".4S  1 

+88° 

51'      < 

i".49   1 

+85° 

19'     53 

[".71    1 

+85** 

9'    «• 

5".87   1 

■>«7*» 

11' 

5".45 

[Bphisl 
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OCTOBER,  1915. 


APPARENT  PLACES  OP  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


48  H.  Cephei. 

Mag.  4.5 


OL  TStsm  Hinoiifl. 

{Potaris.) 
Mag.  2.1 


Oxoombtldge  750. 
Mag.  6.7 


Gioombxldge  M4. 
Mag.  6.4 


61 H.  CephcL 
Mag.  5.3 


Mean 

Right 

Solar 

Ascen- 

Date. 

sion. 

h  m 

Oct 

0  57 

s 

0.5 

12.42 

1-5 

12.48 

2-5 

12.51 

3-5 

^^'SZ 

4.5 

12.54 

5-5 

12.56 

6.5 

12.58 

7-5 

12.61 

8-5 

12.67 

9.5 

".73 

10.5 

12.81 

"•5 

12.88 

"•5 

12.94 

13-5 

12.96 

14.5 

12.97 

15.5 

"•95 

16.5 

12.90 

17.5 

12.85 

18.5 

12.80 

19s 

12.77 

20.5 

12.74 

21-5 

12.73 

22.5 

".73 

»3.5 

12.74 

24.4 

"•73 

25.4 

".73 

26.4 

12.71 

27.4 

12.66 

28.4 

12.61 

29.4 

".53 

304 

12.43 

314 

12.32 

Dedi- 
nation 
North. 


Mean 

Solar 
Date. 


+8548 
tt 

25-55 
25.98 

26.38 

26.78 

27.17 

27-55 
27.90 

28.25 

28.60 
28.95 
29.32 
29.71 

30.13 
30-57 
31-01 

31-44 

31.84 
32.22 
32-58 
32.93 

33^27 
3360 

33-94 
3430 

34.66 

35-05 
35.46 
35-86 

36.26 
36.64 
3703 
37.40 


Oct 


4 

5 
6 

7 

8 

9 
10 

II 

12 

13 
14 
15 

16 

17 
18 

19 

20 
21 
22 

23 

24 

25 
26 

27 

28 
29 
30 
31 


Riglit 
Ascen- 
sion. 


h  m 
I  30 

8 
23.00 

23-38 
23.69 

2395 

24.17 
24.38 
24.60 

24.87 

25.21 
25.61 
26.04 
26.47 

26.86 

27.17 

27.38 
27.49 

27.51 
27-49 
27-47 
27.47 

27-54 
27.65 

27.81 

27.98 

28.15 
28.29 

28.37 
28.39 

28.34 
28.22 
28.03 
27.80 


Decli- 
nation 
North. 


+8851 


tt 


22.59 
23.00 
23.40 
23-79 

24.17 

24-54 
24.90 

2524 

25-57 
25.92 

26.28 

26.66 

27.07 

27.50 
27.94 

28.37 

28.79 
29.19 

29.57 
29.92 

30.26 

30.59 
30.94 
31.30 

3i-<i7 
32.07 

32.47 
32.87 

3329 
3370 
3410 

3448 


Mean 

Right 

Solar 

Ascen- 

Date. 

sion. 

h  m 

Oct 

4     9 

0.7 

SO.86 

1.6 

51.15 

2.6 

51-43 

3.6 

51.69 

4.6 

51-93 

5.6 

52.17 

6.6 

52.41 

7.6 

52.64 

8.6 

52.89 

9.6 

53.15 

10.6 

53-43 

11.6 

53.72 

12.6 

54.02 

13.6 

54.30 

14.6 

54.58 

15.6 

54.83 

16.6 

55.06 

17.6 

55.27 

18.6 

55.46 

19.6 

55-66 

20.6 

55-86 

21.6 

56.06 

22.6 

56.28 

23.6 

56.51 

24.6 

56.74 

25.6 

S6.q8 

26.6 

57-21 

27.6 

57-43 

28.6 

57.65 

29.6 

5785 

30.6 

58.03 

316 

58.20 

DecU- 
nation 
North. 


Mean 
Solar 
Date. 


+8519 


»/ 


52.31 

52.55 
52.80 

53.05 

53-30 
53.55 
53.77 
53.97 

54.16 

54.36 

54.55 
54.76 

55.00 

55.27 
55.56 

55.87 

56.18 
56.48 

56.77 
5704 

57.28 
57.52 
57-75 
57-99 

58.24 

58.51 
58.80 

5910 

59.43 

59-77 
60.11 

60.44 


Oct 

o. 
I. 
2. 

3. 

4. 
5. 

6. 

7- 

8. 

9. 
10. 

II. 

12. 

13- 
14. 

15. 

16. 

17- 
18. 

19. 

20. 
21. 
22.6 
23.6 

24.6 
25.6 
26.6 
27.6 

28.6 
29.6 
30.6 
31.6 


Right 
Ascen- 


h  m 

5  34 

s 
56.63 

56.95 

57.27 
57.57 

57.87 
58.16 

58.43 
58.71 

58.99 
59.28 

59-59 
59-92 

60.26 
60.60 
60.92 
61.24 

61.53 
61.80 

62.06 

62.31 

62.57 
62.82 

63.08 

63.36 

63.66 

63.94 
64.24 

64.53 

64.82 

6509 

65.35 
65.60 


Decli- 
nation 

North. 


M 

Solar 

Date. 


•     f 


+85    9 


/# 


7-39 

7.49 
7.61 

7-73 

785 

7.97 
8.08 

8.17 

8.25 
8.31 
8.37 
8.45 

8.55 
8.68 

8.83 

9.00 

9.20 

9-39 
957 
973 


19.88 
20.01 
20.13 
20.25 

20.38 

20.53 
20.70 

20.90 

21. II 

21.34 
21.58 
21.82 


Oct 

0.8 

1.8 
2.8 
3.8 

4.8 

5.8 
6.8 

7.7 


8. 

9- 
10. 

II. 

12. 

13- 
14. 

IS- 

16. 

17. 
18. 

19. 

20. 
21. 
22. 

23. 

24. 

25. 
26. 

27. 

28. 
29. 

30. 
31- 


Ri^bt 


h  m 
7      I 

8 

33-40 

33-97 
34-54 
35.08 

35.61 
36.12 
36.60 

3707 

37-55 
38.05 

38.57 
39.13 

3971 
40.31 

40.92 
41.51 

42.08 
42.61 
43-10 
43.58 

44.05 

44.53 
45.01 

45.51 

46.04 
46.58 

47.14 
47.70 

48.25 
48.80 

49.34 
49.86 


NmA, 


-18710 
w 

48.67 

48.61 

48.57 

48.56 

48.54 
48.52 
4849 
484s 

48.38 

48.31 

4«.*3 
48.15 

48.09 

48.07 
48.07 
48.09 

48.14 
48.19 
48.24 
48.28 

48.31 
48.31 
48.31 
48.30 

48.29 
48.30 
48.33 
48.38 

4845 
48.54 
48.65 
48.76 


13.68 
o^  56 
+85°  48' 


m 


+13.65 
54'.030 

45 


6" 


+50.16 
15". 60 
+88°  51'       6".49 


50.17 


12.29 


+12.25 

4"    9"*     27" .362 
+85°  19'     5i".7i 

[Bph  X5) 


11.84      -i.ii.8o 
S^  34"     35'-25o 
+85*"    9'     25".87 


ao.33 

+87"*    II' 


■WO.3O 

S*-64 
5"-45 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


tt  H.  Cephei. 

Mag.  45 

a  TJiEm  Hinozls. 

(Polaris.) 
Mag.  3.1 

Gioombzldce  760. 

Mag.  6.7 

Oroombiidge  M4. 

Mag.  6.4 

61  H.  Cephel. 

Mag.  5.3 

UtUL 

Sokr 
Date. 

Rjsht 

Aaceo- 

sion. 

Decli- 
nation 
North, 

Mean 
Solar 
Date. 

Riffht 
Ascen- 
sion. 

Decli- 
nation 
North, 

Mean 

Solar 
Date. 

Ri(ht 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Derli- 
nation 
North. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

DecU- 
nation 
North. 

h  m 

•     / 

li  m 

0     / 

h  m 

0     1 

h  m 

•     t 

h  m 

0           f 

Nov. 

057 

+8548 
It 

Nov. 

I  30 

+88  5z 

Nov. 

4    9 

+8520 

Nov. 

5  35 

+«s  9 

ft 

Nov. 

7     I 

-§-87  ZO 

If 

04 

s 
ia.32 

37-40 

0.5 

9 
37.80 

34.48 

0.6 

8 
58.20 

0.44 

0.6 

8 
5.60 

2Z.82 

0-7 

8 
49.86 

48.76 

M 

la.az 

37-75 

1.5 

27-54 

34.86 

Z.6 

58.35 

0.77 

z.6 

5-84 

22.06 

1-7 

50.35 

48.88 

M 

12.10 

38.08 

24 

27.30 

35.21 

2.6 

58.49 

Z.08 

2.6 

6.06 

22.28 

2.7 

50.82 

48.99 

34 

la.oo 

38.40 

34 

37.09 

35.55 

3.6 

58.64 

1.38 

3.6 

6.28 

22.49 

3-7 

51.28 

49.09 

44 

11.9a 

38.72 

4.4 

26.93 

35-88 

4.6 

58.79 

1.65 

4.6 

6.50 

22.69 

4-7 

51.72 

49-17 

54 

11.86 

3904 

54 

26.83 

36.2  z 

5-6 

58.96 

Z.92 

5.6 

6.73 

22.87 

5-7 

52.18 

49-24 

64 

11.80 

39.37 

6.4 

36.78 

36.55 

6.5 

59-14 

2.Z9 

6.6 

6.97 

23.04 

6.7 

52.66 

49-29 

74  11.75 

39-72 

7-4 

26.75 

36.92 

7.5 

59-33 

2.48 

7.6 

7.23 

23.22 

7.7 

53.16 

49-35 

U 

11.69 

40.10 

84 

36.69 

37.31 

8.5 

59-53 

2.78 

8.6 

7-50 

23.42 

8.7 

53.70 

49.42 

94 

11.61 

4048 

94 

36.56 

37.71 

95 

5972 

3." 

9.6 

7-77 

23.65 

9.7 

54.24 

49.51 

104 

11.51 

40.88 

Z0.4 

26.35 

38.13 

10.5 

59.91 

3.47 

Z0.6 

8.05 

23.91 

Z0.7 

54.80 

49.63 

114 

"•37 

41.27 

ZZ.4 

26.03 

38.54 

"5 

60.07 

3-84 

ZZ.6 

8.30 

24-19 

ZZ.7 

55-35 

49.78 

124 

ii.az 

41.65 

Z2.4 

25.6Z 

38.94 

12.5 

60.2  z 

4.32 

Z2.6 

8.54 

24.49 

Z2.7 

55.88 

49-95 

134 

11.04 

41.99 

13.4 

25.13 

39.31 

13-5 

60.33 

4-59 

13.6 

8.75 

24.79 

13-6 

56.36 

50.13 

14.4 

10.86 

42.31 

14.4 

24.6a 

39.65 

14.5 

60.42 

4-94 

Z4.6 

8.94 

25.08 

14.6 

56.80 

50.32 

'54 

10.70 

43.60 

15.4 

24.14 

39.98 

15-5 

60.5Z 

527 

15.6 

9.Z2 

25-35 

Z5.6 

57.22 

50.50 

164 

10.54 

43.87 

Z6.4 

23.70 

40.29 

16.5 

60.60 

5.58 

z6.6 

9.29 

25.60 

z6.6 

57.62 

50.66 

274 

Z0.41 

43.15 

174 

»3'33 

40.58 

17-5 

60.70 

5.88 

Z7.6 

9.46 

2583 

Z7.6 

58.02 

50.8Z 

184 

10.39 

43.42 

Z84 

22.99 

40.88 

18.5 

6o.8z 

6.z6 

z8.6 

9.64 

26.05 

z8.6 

58.42 

50.94 

194 

10.17 

43.70 

19.4 

22.69 

41.19 

19-5 

60.92 

6.46 

19.6 

9.83 

26.37 

Z9.6 

58.84 

5107 

ao4 

10.06 

4400 

30.4 

22.38 

41.51 

20.5 

6Z.04 

6.76 

20.6 

10.03 

36.50 

20.6 

59.27 

5119 

ai4 

9-93 

44.31 

3Z.4 

22.06 

41.85 

21.5 

61. z7 

7.07 

2X.6 

Z0.24 

26.74 

2Z.6 

59.72 

51.34 

934 

9.80 

44.63 

33.4 

2Z.69 

42.20 

22.5 

61.28 

7.39 

22.6 

10.45 

37.00 

22.6 

60.  z8 

51.49 

334 

9-65 

44.96 

23.4 

2Z.26 

42.55 

23.5 

61.39 

7.74 

23.6 

10.65 

37.38 

23.6 

60.64 

51.66 

244 

9.48 

45.27 

24-4 

20.76 

42.90 

245 

61.50 

8.Z0 

34.6 

Z0.85 

27-58 

24.6 

6z.zz 

51.86 

254 

9.38 

45.59 

35.4 

20.  z  9 

43.25 

25.5 

61.59 

8.48 

35.6 

11.03 

37.89 

25.6 

6Z.56 

52.07 

264 

9.07 

45.90 

36.4 

Z9.56 

43.60 

26.5 

6Z.66 

8.85 

36.6 

ZZ.2Z 

38.3Z 

26.6 

62.00 

52.31 

274 

8.84 

46.18 

37.4 

Z8.87 

43-93 

275 

6i.7z 

9.22 

37.6 

11.36 

28.54 

27.6 

62.42 

52.55 

284 

8.63 

46.46 

38.4 

18.Z5 

44-24 

28.5 

61.74 

9-59 

38.5 

11.50 

38.87 

28.6 

62.8Z 

52.79 

294 

«-39 

46.71 

29.4 

17.43 

44.53 

29.5 

61.77 

9-94 

29.5 

ZZ.64 

39.Z8 

29.6 

63-17 

5303 

303 

8.17 

46.93 

30.4 

16.73 

44.80 

30.5 

61.80 

Z0.27 

30.5 

ZZ.76 

39.48 

30.6 

63.51 

53.27 

31.3 

7-97 

47.15 

3Z.4    z6.o8 

45.05 

3Z.5    6Z.82 

10.59 

31.5 

ZZ.87 

29-77 

3Z.6 

63.83 

53.49 

*3-69       +X3.66 

50.3  z      •^5o.3o 

Z2.29      + 

12.25 

zz. 

84         +ZZ.80 

20.33       +20.3  z 

0^  56"      54'.030 

z^  29™     z5».6o 

4**    9*"     2 

7".362 

5^ 

34"     35".25o 

7^    z">       5'.64 

^S% 

^'       ( 

>".45    1 

+88* 

SI'      ( 

)".49    1 

+85° 

19'     5J 

[".7z 

-^85* 

9'      2« 

)"-87    1 

+87* 

zz' 

S".45 

[Eph  15] 
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DECEMBER,  1915. 

APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


43  H.  Cephei. 

Mag.  4-5 

OL  Urs8B  Minozis. 

(Polaris.) 
Mag.  2.1 

Gzoombzldge  760. 

Mag.  6.7 

Groombzidge  944. 

Mag.  6.4 

61 H.  CefiuL 

Mag.  5.3 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DccU- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecU- 
nation 
North. 

h  m 

0          f 

h  m 

0     / 

h  m 

•     / 

h  m 

•     t 

h  m 

•    1 

Dec. 

0  57 

+8548 

Dec. 

I  29 

+8851 

Dec. 

4  10 

4«5  20 

Dec. 

5  35 

^5    9 

Dec. 

7     2 

■^87IO 
It 

0-3 

s 
8.17 

46.93 

0.4 

s 
76.73 

44.80 

0.5 

8 
1.80 

10.27 

0.5 

s 
11.76 

29.48 

0.6 

s 

3-51 

53-27 

1-3 

7.97 

4715 

1.4 

76.08 

4505 

15 

1.82 

10.59 

1-5 

11.87 

29.77 

1.6 

3.83 

53-49 

2-3 

7.79 

47-36 

2.4 

75-50 

45-30 

2.5 

1.86 

10.88 

2.5 

11.99 

30.03 

2.6 

4.16 

53-« 

33 

763 

47.58 

3-4 

74.99 

45-56 

3-5 

Z.91 

II. 17 

3-5 

12.12 

30.28 

3-6 

4.51 

53.85 

43 

7-47 

47.82 

4.4 

74.50 

45-84 

4.5 

1-97 

11.47 

4-5 

12.28 

30.54 

4.6 

4.87 

54-93 

5-3 

7-30 

48.08 

5.4 

73-99 

46.13 

5-5 

2.04 

11.78 

5-5 

12.44 

30.81 

5.6 

5.26 

54-21 

6.3 

7-13 

48.36 

6.4 

73-44 

46.44 

6.5 

2. 12 

12.12 

6.5 

12.61 

31.09 

6.6 

567 

54-42 

7-3 

6.93 

48.65 

7.4 

72.82 

46.76 

7-5 

2.18 

12.48 

7-5 

12.77 

31.41 

7.6 

6.09 

54-64 

8-3 

6.70 

48.93 

8.4 

72.09 

47.09 

8.5 

2.2Z 

12.87 

8.5 

12.92 

31.75 

8.6 

6.50 

5489 

9-3 

6.45 

49.19 

9-3 

71.27 

47-40 

9.5 

2.23 

13.26 

9.5 

13.05 

32.11 

9.6 

6.89 

55.18 

10.3 

6.18 

49-43 

10.3 

70.38 

47.69 

10.5 

2.23 

13.64 

10.5 

13.16 

32.47 

10.6 

•  7-24 

S5-4« 

"•3 

5-90 

49.64 

"•3 

69.44 

47-95 

"•5 

2.20 

14.00 

"-5 

13-25 

32.82 

11.6 

7-55 

55-78 

12.3 

563 

49-83 

12.3 

68.52 

48.18 

12.5 

2.17 

14.34 

12.5 

13.32 

33-16 

12.6 

7.83 

56.07 

^3-3 

5-37 

49-99 

"^3-3 

67.64 

48.39 

13-4 

2.12 

14.66 

13.5 

1337 

33-47 

13.6 

8.07 

56.3s 

14.3 

5-13 

50.14 

14.3 

66.82 

48.59 

14.4 

2.08 

14.96 

14.5 

13-43 

33-77 

14.6 

8.30 

56.61 

153 

4.91 

50.29 

15-3 

66.05 

48.78 

154 

2.05 

15-25 

15-5 

13-49 

34.06 

15.6 

8.54 

56.85 

16.3 

4.69 

5043 

16.3 

6532 

48.97 

16.4 

2.03 

15-53 

16.5 

13-55 

34.34 

16.6 

8.78 

57.09 

17-3 

4.48 

50.59 

17-3 

64.60 

49.17 

17.4 

2.01 

15-81 

17-5 

13.62 

34.61 

17.6 

9-03 

57.32 

18.3 

4.27 

5077 

18.3 

63.88 

4938 

18.4 

2.00 

16.10 

18.5 

13-70 

34.90 

18.6 

9-30 

57-56 

19-3 

4.04 

50-95 

19-3 

63-13 

49.60 

19.4 

1.98 

16.41 

19-5 

13.78 

35-20 

19.6 

9-57 

57-81 

20.3 

3.81 

51-13 

20.3 

62.33 

4983 

20.4 

1.96 

16.73 

20.5 

13.86 

35-51 

20.5 

9.86 

58.07 

21-3 

3.56 

51-32 

21.3 

61.47 

50.06 

21.4 

1-93 

17.07 

21.5 

13-93 

35.84 

21-5 

10.14 

58.36 

22.3 

329 

51-50 

22.3 

60.54 

50.29 

22.4 

1.89 

17.41 

22.5 

13-99 

36.18 

22.5 

10.42 

58.66 

23-3 

300 

51-67 

23-3 

59-55 

50.51 

234 

1.83 

17.76 

23-5 

14.04 

36.54 

23-5 

10.67 

58.98 

243 

2.70 

51.81 

24.3 

58.52 

5072 

24.4 

1.76 

18.11 

24.5 

14.08 

36.90 

24.5 

10.90 

59.31 

25-3 

2.40 

51-94 

25-3 

57-45 

50.91 

25.4 

1.67 

18.44 

255 

14.09 

37.26 

255 

11.11 

59.64 

26.3 

2.10 

52.04 

26.3 

56.37 

5107 

26.4 

1.56 

18.75 

26.5 

14.10 

37-61 

26.5 

11.29 

5998 

273 

1.80 

52.13 

27.3 

55.31 

51.21 

27.4 

1.45 

1905 

275 

14.09 

37-94 

27.5 

11.43 

60.31 

28.3 

1.52 

52.20 

28.3 

54.30 

51-33 

28.4 

1.34 

19.33 

28.5 

14.06 

38.25 

28.5 

11.56 

60.61 

293 

1.26 

52.26 

29-3 

53-34 

51-44 

29.4 

1-23 

19-59 

29-5 

14.05 

38.54 

29.5 

11.68 

60.90 

303 

1.02 

5232 

30.3 

52.46 

51-55 

30.4 

1. 14 

19.84 

30.5 

14.04 

38.81 

30.5 

IX.80 

61.16 

313 

0.78 

52.40 

31-3 

51-63 

5167 

31-4 

Z.06 

20.08 

31-5 

14.05 

3907 

31.S 

11.94 

61.41 

I3-: 

^0       +13.66 

50.42      +50.41 

12. 

30      +12.26 

XI.85      +11.81 

20. 

34      +20.32 

oV 

56"      54*.030 

I**  29"     i5'.6o 

A^ 

9'"     27".362 

5*^34"     35'.25o 

7'^ 

I"       5'-64 

.85^ . 

18'        ( 

6".45   1 

+88*» 

51'      < 

5".49    1 

+85° 

19'     5^ 

r".7i   1 

-t^S** 

9'    2, 

5".87   1 

+87  *» 

II'       . 

S".45 

[Bphisl 


JANUARY,  1915. 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Qroombildge  1119. 
Mag.  7.0 

1  H.  Draconis. 
Mag.  4.6 

80  H.  Camelop. 
Mag.  5.3 

Bradley  1672. 

Mag.  6.3 

Qroombridge  2288. 
Mag.  7.2 

Ucan 
Solar 
Bote. 

Right 
Ascen- 
sion. 

DccU- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decll- 
nation 
North, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecU- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

h  m 

e      r 

h  m 

•     f 

h  m 

•     t 

h  m 

•     t 

h  m 

•     f 

Jan. 

815 

+88  53 

Jan. 

9  25 

+81  42 

Jan. 

10  31 

+8359 
11 

Jan. 

13  14 

+88    9 

Jan. 

IS    4 

+8733 

0.6 

s 
16.44 

17.96 

0.6 

8 
15.29 

0.76 

0.7 

8 
O.S3 

13.18 

0.7 

s 
46.87 

51.52 

0.8 

8 

5-27 

14.17 

1.6 

17.26 

18.33 

1.6 

1544 

0.92 

1.7 

1-03 

13.27 

1.7 

47-61 

51.45 

1.8 

5.62 

13.87 

2.6 

18.05 

18.53 

3.6 

15.60 

1. 10 

2.7 

1.23 

13.38 

2.7 

48.39 

51.40 

2.8 

6. 03 

13.58 

3.6 

18.80 

Z8.84 

3.6 

15-75 

I-3I 

3.6 

1.43 

13-52 

3-7 

49.30 

51-37 

S^^ 

6.44 

13.31 

4.6 

19.48 

X9I5 

4.6 

15.89 

1.54 

4.6 

1.63 

13.68 

4-7 

50.00 

51-37 

4.8 

•  6.89 

13.06 

5.6 

20.06 

19.48 

5.6 

16.01 

1-77 

5.6 

X.80 

13.85 

5.7 

50.76 

51-39 

5.8 

7.34 

12.83 

6.6 

20.53 

19.79 

6.6 

16.13 

3.01 

6.6 

1.97 

14.03 

6.7 

51.48 

5142 

6.8 

7.79 

13.63 

7.5 

20.95 

30.09 

7.6 

16.33 

3.34 

7.6 

3.13 

14.31 

7-7 

52.15 

51.47 

7-8 

8.31 

12.44 

8.5 

21.33 

aO.37 

8.6 

16.33 

2.45 

8.6 

3.35 

14.38 

8.7 

52.77 

51-51 

8.8 

8.60 

13.37 

9-5 

21.7a 

30.63 

9.6 

16.43 

3.64 

9.6 

2.39 

14.52 

9.7 

53.35 

51-53 

9.8 

8.96 

12.10 

w-5 

22.14 

30.87 

X0.6 

16.53 

3.81 

10.6 

2.53 

14.64 

10.7 

53-92 

51.55 

10.8 

9.30 

11-93 

11.5 

22.63 

31. 10 

11.6 

16.63 

3.98 

11.6 

3.67 

14.75 

11.7 

54.51 

51.55 

11.8 

9.64 

11.73 

"•5 

2317 

21.34 

13.6 

16.74 

3.15 

13.6 

2.83 

14.87 

13.7 

55.15 

51.54 

13.8 

9.99 

11.52 

'35 

2375 

31.63 

13.6 

16.86 

3-34 

13.6 

3-00 

15.OO 

13.7 

55-82 

51.53 

13-8 

10.37 

11.39 

US 

24.33 

31.91 

14.6 

16.98 

355 

14.6 

3.17 

15.16 

14.7 

56.56 

51-53 

14.8 

10.79 

11.06 

15.5 

34.88 

33.33 

15.6 

17. II 

3-79 

15.6 

3.35 

15-33 

15-7 

57.32 

51-55 

15.8 

11.35 

• 

10.83 

16.5 

25.38 

33.57 

16.6 

17-23 

4.05 

16.6 

3-52 

15.53 

16.7 

58.09 

51.60 

16.8 

11.74 

10.63 

17.S 

25.78 

33.91 

17.6 

17.34 

4.33 

17.6 

3.68 

15.76 

17.7 

58.85 

51-68 

17.8 

13.36 

10.44 

18.5 

36.06 

33.37 

18.6 

17.43 

4.63 

18.6 

3.83 

16.00 

18.7 

59.57 

51.79 

18.8 

13.78 

10.39 

19s 

36.27 

33.61 

19.6 

17-51 

4.91 

19.6 

3.96 

16.34 

19.7 

60.26 

51-91 

19.8 

13.30 

10.16 

W.5 

26.43 

2394 

30. 6 

17.59 

5-19 

30.6 

4.08 

16.49 

30.7 

60.90 

52.04 

30.8 

13.79 

10.05 

".5 

26.53 

24.25 

31.6 

17.66 

546 

31.6 

4.19 

16.73 

31.7 

61.49 

52.17 

31.8 

14.36 

9.96 

22.5 

26.61 

24-54 

33.6 

17.73 

572 

33.6 

4.30 

16.94 

33.7 

62.06 

52.30 

33.8 

14.71 

9.87 

23.5 

26.73 

34.83 

33.6 

17.78 

5.9<5 

33.6 

4.41 

17.16 

23.7 

62.61 

52.41 

23-8 

1515 

9-77 

24.5 

36.83 

35.10 

34.6 

17.85 

6. 30 

24.6 

4.51 

17.37 

34.7 

63.16 

52.52 

34.8 

15.58 

9.68 

25-5 

36.99 

25.38 

25.5 

17.91 

6.43 

25.6 

4.63 

17-57 

257 

63.73 

52.62 

35.8 

16.00 

9-57 

26.5 

37.19 

35.67 

26.5 

17.99 

6.67 

26.6 

4.73 

17.77 

36.7 

64.30 

52.71 

36.8 

16.43 

9.45 

27.5 

27-39 

35.96 

27.5 

z8.o6 

6.91 

27.6 

4.85 

17.97 

27.7 

64.91 

52.81 

37.8 

16.88 

9-33 

a«.S 

37.61 

36.37 

38.5 

18.14 

7.17 

28.6 

4.98 

18.19 

38.7 

6555 

52.91 

38.8 

17-36 

9.30 

29-5 

37.83 

36.60 

39.5 

18.23 

7-44 

29.6 

5-" 

18.43 

29.7 

66.32 

53.02 

39.8 

17.86 

9.07 

30.5 

27.99 

26.95 

30-5 

18.30 

7.74 

30.6 

5-24 

18.69 

30.7 

66.90 

53  15 

30.8 

18.39 

8.95 

3^.5 

28.09 

37.30 

31.5 

18.37 

8.06 

31.6 

5-37 

18.96 

31.6 

67.58 

53.31 

31.8 

18.94         8.85 

51. 

60        +51.59 

6.93 

+6.86 

8. 

19        +8.13 

31.33      +31.30 

33.43          +33.40 

^  13"     47'.9i6 1 

9^25« 

4*.  133 

TO** 

30*     49" -679 

13^  I4»     37V688 

15^     4«       30".10 

4«8« 

53*     2i 

»".SO  1 

+81 « 

43'     12 

»".85 

+83° 

59'     3< 

^".46   1 

+88^ 

10'     I" 

)".98   1 

+87** 

33'     3< 

8".3i 

(Bph  zs] 
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FEBRUARY,  1915. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Qxoombildge  1119. 

1  H.  Dzaoonis. 

80  H.  Camelop. 

Bxadley  1672. 

Gtooombzidce  220. 

Mag.  7.0 

Mag.  4.6 

Mag.  5.3 

Mag.  6.3 

Mag.  7.2 

Mean 

Right 

DccU- 

Mean 

Right 

DecU- 

Mean 

Right 

DecU- 

Mean 

Right 

Dcdi- 

Mean 

Right 

Dcdi- 

SoUr 

Ascen* 

nation 

SoUr 

Ascen- 

nation 

Solar 

Ascen- 

natioa 

Solar 

Ascen- 

nation 

Solar 

Asccn- 

latiflii 

Date. 

sum. 

North. 

Date. 

sion. 

North. 

Date. 

sion. 

North. 

Date. 

North. 

Date. 

Sortk. 

h  m 

0       r 

h  m 

0     1 

h  m 

0     / 

h  m 

0     f 

h  m 

•    1 

Feb. 

8  IS 

+8853 

Feb. 

9  25 

+8i  42 
ff 

Feb. 

10  21 

+8259 
ff 

Feb. 

12  15 

+88    9 
ff 

Feb. 

IS    4 

+8733 

0.5 

s 
28.09 

27.30 

0.5 

18.37 

8.06 

0.6 

s 

5.37 

18.96 

0.6 

s 
7.58 

53-31 

0.8 

8 
18.94 

WW 

8.85 

1-5 

28.11 

27.66 

1-5 

18.43 

8.38 

1.6 

5.48 

19.26 

1.6 

8.24 

53-49 

1.8 

19.50 

8.78 

2-5 

28.02 

28.01 

2.5 

18.48 

8.71 

2.6 

5.58 

19.56 

2.6 

8.86 

53.69 

2.8 

20.06 

8.73 

3-5 

27.86 

28.35 

3.5 

18.51 

9.04 

3-6 

5.66 

19.86 

3-6 

9.42 

53.90 

3.8 

20.60 

8.71 

4-5 

27.64 

28.67 

4.5 

18.53 

9-34 

4.6 

573 

20.16 

4.6 

9.92 

54." 

4.8 

21.11 

8.70 

5-5 

27.40 

28.96 

5.5 

18-55 

9.62 

5.6 

5.78 

20.43 

5.6 

10.37 

54.31 

5.8 

21.58 

8.71 

6.5 

27.18 

29.23 

6.5 

18.57 

9.87 

6.6 

5.84 

20.67 

6.6 

10.80 

54.50 

6.8 

22.01 

8.71 

7-5 

27.02 

29.49 

7.5 

18.59 

10.12 

7.6 

5.90 

20.90 

7.6 

11.23 

54.67 

7.7 

22.43 

8.70 

8.5 

26.93 

29.7s 

8.5 

18.62 

10.36 

8.5 

5-97 

21.13 

8.6 

11.68 

54.82 

8.7 

22.85 

8.67 

9-5 

26.88 

30.02 

9-5 

18.66 

10.62 

9.5 

6.05 

21.36 

9.6 

12.17 

54.97 

9.7 

23.29 

8.61 

10.5 

26.85 

30.3^ 

10.5 

18.70 

10.89 

10.5 

6.14 

21.60 

10.6 

12.71 

55-" 

10.7 

23.76 

8.55 

".5 

26.80 

30.63 

"5 

18.75 

11.18 

".5 

6.23 

21.87 

11.6 

13.28 

55.29 

11.7 

24.27 

S.30 

12 .4 

26.69 

30.97 

12.5 

18.79 

11.50 

12.5 

6.32 

22.17 

12.6 

13.87 

55-50 

12.7 

24.82 

8^6 

134 

26.50 

31.31 

13.5 

18.82 

11.83 

13.5 

6.40 

22.48 

13.6 

14.44 

55-73 

13.7 

25.38 

8.45 

14.4 

26.21 

31.66 

14.5 

18.84 

12.18 

14.5 

6.46 

22.81 

14.6 

14.97 

55.97 

14.7 

25.95 

8.46 

15-4 

25.84 

32.00 

15.5 

18.85 

12.52 

15.5 

6.51 

23.15 

15.6 

15-47 

56.24 

15.7 

26.51 

8.50 

16.4 

25-38 

32.32 

16.5 

18.84 

12.85 

16.5 

6.55 

23.47 

16.6 

15-91 

56.51 

16.7 

2705 

8.57 

17.4 

24.89 

32.62 

17.5 

18.83 

13.17 

17.5 

6.58 

23.80 

17.6 

16.30 

56.79 

17.7 

27.56 

8.65 

18.4 

2437 

32.91 

18.5 

18.81 

13.47 

18.5 

6.59 

24.11 

18.6 

16.66 

57.07 

18.7 

28.04 

8.74 

19.4 

23.86 

33'^^ 

19.5 

18.79 

13.76 

19.5 

6.61 

24.41 

19.6 

16.98 

57.33 

19.7 

28.50 

8.82 

20.4 

2335 

33.43 

20.5 

18.76 

14.03 

20.5 

6.62 

24.69 

20.6 

17.30 

57.58 

20.7 

28.94 

8.9X 

21.4 

22.88 

33.67 

21.5 

18.75 

14-30 

21.5 

6.64 

24.97 

21.6 

17.62 

57.82 

21.7 

29.38 

8-99 

22.4 

22.45 

3392 

22.5 

18.73 

14.57 

22.5 

6.65 

2523 

22.6 

17.95 

58.05 

22.7 

29.81 

9.05 

234 

22.04 

34.17 

23.5 

18.73 

14.84 

23.5 

6.67 

25.50 

23.6 

18.29 

58.28 

23.7 

30.25 

9.1X 

24.4 

21.67 

34-44 

24-5 

18.72 

15.11 

24.5 

6.71 

25-78 

24.6 

18.67 

58-51 

24.7 

30.71 

9.16 

25-4 

21.29 

34.72 

25.5 

18.72 

15.40 

25.5 

6.75 

26.07 

25.6 

19.07 

58.75 

25-7 

31.19 

9.21 

26.4 

20.89 

35.01 

26.5 

18.71 

15.70 

26.5 

6.78 

26.37 

26.6 

19.49 

59.00 

26.7 

31.69 

9.25 

27.4 

20.44 

35.31 

27-5 

18.70 

16.02 

27.5 

6.81 

26.69 

27.6 

19.90 

59.27 

27.7 

32.21 

9-32 

28.4 

19.90 

35-62 

28.5 

18.68 

16.35 

28.5 

6.83 

27.03 

28.6 

20.30 

59.56 

28.7 

32.75 

9-4« 

29.4 

19.28 

35.92 

29.5 

18.65 

16.68 

29.5 

6.84 

27.38 

29.6 

20.66 

5987 

29.7 

33.27 

9-53 

30-4 

18.58 

36.21 

30.4 

18.60 

17.01 

30.5 

6.83 

27.72 

30.6 

20.96 

60.19 

30.7 

33.78 

9.68 

31-4 

17.81 

36.47 

31.4 

18.54 

17.32 

31.5 

6.81 

28.06 

31.6 

21.19 

60.52 

31.7 

34.25 

9.84 

51.72        +S1.72 

6.93         +6.86 

8. 

19        +8.13 

31.24      +31.22 

23.42      +23.39 

8^  13"      47" -91 6 

g^  25»       4'.i33 

IO»» 

2o"*     49".679 

i2»»  14™     27".688 

j^h     ^m      2CF.10 

+88**  « 

;3'      2  J 

i".5o  1 

+81** 

42'      1: 

»".85    1 

+82* 

59'     3< 

>".46    1 

+88** 

10'     i< 

r'.98  1 

+87° 

33'     3fi 

r.31 

[Eph  X5I 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


OfOOBibildce  1119. 

Mag.  7.0 

1  H.  Dzaoanis. 

Mag.  4.6 

80  H.  Gamelop. 

Mag.  5.3 

Bradley  1678. 

Mag.  6.3 

Ghcoombildce  8888. 

Mag.  7.2 

8ohr 
Dite. 

Richt 
Ascen- 
sion. 

Dcdi- 

nation 
North, 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

DecU- 
nation 
North. 

Mean 

Solar 
DaU. 

Riffht 
Ascen- 
sion. 

DecU- 
nation 
North, 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Decti- 
nation 
North. 

Mean 
Solar 
Date. 

Richt 
Ascen- 
sion. 

Dw-li- 

nation 
North, 

h  m 

0     f 

h  m 

•     t 

h  m 

O          1 

h  m 

•     t 

h  m 

•       r 

Mar. 

814 

*«8S3 

Mar. 

9  25 

+81  4a 

Mar. 

10  21 

+8259 

II 

Mar. 

12  15 

+88   9 
II 

Mar. 

15    4 

+8735 
II 

04 

8 
79.90 

35.62 

0.5 

18.68 

16.35 

0.5 

6.83 

2703 

0.6 

s 
20.30 

59-56 

0.7 

s 
32.75 

9.4a 

M 

79.28 

35-92 

i.S 

18.65 

16.68 

1-5 

6.84 

27-38 

1.6 

20.66 

59.87 

1-7 

33-27 

9-55 

«4 

78.58 

36.21 

2.4 

18.60 

17.01 

2.5 

6.83 

27.72 

3.6 

20.96 

60.19 

2.7 

33-78 

9.68 

34 

77.81 

36.47 

3-4 

18.54 

17.32 

3-5 

6.81 

28.06 

3-6 

21.19 

60.52 

3.7 

34.25 

9.84 

44 

77.00 

36.71 

4-4 

18.48 

17.60 

4-5 

6.77 

28.37 

4.6 

21-37 

60.84 

4.7 

34.67 

lo.oa 

54  76.23 

36.9a 

5.4 

18.4a 

17.86 

5.5 

6.74 

28.66 

5.6 

21.52 

61.14 

5-7 

3S-o6 

10.20 

M  75-48 

37-11 

6.4 

18.36 

18.10 

6-5 

6.69 

28.93 

6.6 

21.64 

61.41 

6.7 

35-43 

10.36 

74 

74.80 

37-29 

7-4 

18.30 

18.3a 

7.5 

6.66 

29.18 

7.6 

21.77 

61.67 

7.7 

35.78 

10.51 

^'74.19 

37.48 

8.4 

18.26 

18.5s 

8.5 

6.64 

29.43 

8.6 

21.9s 

61.92 

8.7 

36.15 

10.63 

94  73-6a 

37.69 

9-4 

18.22 

18.79 

9.5 

6.63 

29.69 

9-5 

22.16 

62.17 

9-7 

36.54 

10.7s 

104 

73.06 

37.91 

10.4 

18.18 

19.05 

10.5 

6.6a 

29.96 

10.5 

22.41 

62.43 

10.7 

36.95 

10.87 

114 

7244 

38.16 

11.4 

18.14 

19-33 

".5 

6.6z 

30.26 

"-5 

22.67 

62.70 

11.7 

37-39 

10.99 

124 ,  71.76 

38.41 

12.4 

x8.io 

19.63 

".5 

6.60 

30.58 

".5 

22.93 

63.00 

12.7 

37.86 

11.Z4 

134 

71.00 

38.67 

13.4 

18.04 

19.93 

13-5 

6.57 

30.91 

13-5 

23.16 

63.32 

13.7 

38.34 

11.31 

U4 

70.15 

38.9a 

14.4 

17.97 

20.24 

14-5 

6.53 

31.24 

14-5 

23-35 

63.66 

14-7 

38.80 

11.50 

154 

69-23 

39-15 

15.4 

17.89 

20.54 

15-5 

6.47 

31-58 

15-5 

23.49 

64.01 

15.6 

39-24 

IZ.72 

164 

68.26 

39.35 

16.4 

17.80 

20.81 

16.5 

6.4Z 

31-90 

16.5 

23.57 

64.36 

16.6 

39.65 

"•95 

174 

67.26 

39.54 

17.4 

17.70 

21.07 

X7-4 

6.33 

32.21 

17-5 

23.59 

64.71 

17.6 

40,03 

12.20 

184 

66.28 

39.71 

18.4 

17.60 

ai.31 

18.4 

6.35 

32.50 

18.5 

23.60 

65.04 

18.6 

40.38 

12.45 

194 

65.31 

39.86 

19.4 

17.51 

21.53 

19.4 

6.17 

32.77 

19.5 

23.58 

65-36 

19.6 

40.71 

13.69 

204 

64.37 

39.99 

30.4 

17.42 

21.74 

ao.4 

6.09 

33.02 

ao.5 

23.56 

65.66 

20.6 

41.02 

12.9a 

"•3 

63.48 

40.13 

21.4 

17-33 

21.95 

21.4 

6.01 

33-27 

21.5 

23-54 

6595 

21.6 

41-32 

13-14 

22.3 

62.63 

40.26 

22.4 

17-25 

22.15 

22.4 

5-94 

33-52 

22.5 

2354 

66.23 

22.6 

41-62 

13-35 

^3.3 

6i.8x 

40.40 

23.4 

17.17 

22.35 

23-4 

5.88 

33.76 

235 

23-55 

66.51 

23.6 

41.93 

13-55 

24.3 

60.99 

40.56 

24.4 

17.09 

22.57 

24.4 

5.82 

34.03 

24.5 

23.60 

66.79< 

24.6 

42.25 

13-74 

35-3   60.20 

40.73 

254 

17.0a 

22.80 

25-4 

576 

34.28 

25-5 

23.67 

67-07 

25.6 

42.59 

13.94 

26.3 

59.36 

40.90 

26.4 

16.94 

23.04 

26.4 

5-71 

34-55 

26.5 

2373 

6737 

26.6 

42.95 

14.14 

»7.3 

58.46 

41.09 

27.4 

16.85 

2330 

27-4 

5.65 

34.84 

27.5 

2378 

67-69 

27.6 

43-32 

14-37 

^•3 

57.51 

41.27 

28.4 

16.76 

23.5s 

28.4 

5-57 

35-U 

28.5 

23.81 

68.02 

28.6 

43-68 

14.61 

«9.3 

56.45 

41.43 

29.4 

16.65 

23-79 

29-4 

5-48 

35-43 

29-5 

23.78 

68.37 

29.6 

4402 

14.8& 

30.3 

55.35 

41.56 

30.4 

16.54 

24.01 

30.4 

5.38 

35-71 

30.5 

23.69 

68.72 

30.6 

44.34 

15.17 

31.3 1  54.21 

41.67 

31.4 

16.4a 

24.33 

31.4 

5.25 

3598 

31-5 

23-53 

69.06 

31.6 

44.61 

15.4& 

51.82         H 

^51.81 

6.93        +6.86 

8. 

20        +8.13 

31.38      +31.26 

23.42       +23.40 

^  13"     47'.9i6 

■  AAA 

^  2S»       4'.  133 

io»^ 

20™     49'.679 

i3*»  14™     27».688 

i5*»    4"*     20".  10 

+88® 

S3'     2 

2".S0    1 

+«i^ 

4a'     li 

»".85    ' 

+82° 

59'     3< 

5".46 

+88** 

10'     I, 

5"-98   1 

+87^ 

33'     3 

8".3i 

[Eph  15] 
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APRIL,  1915. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Oroombildge  1119. 

Mag.  7.0 


Mean 
Solar 
Date. 


Apr. 

0-3 
1-3 
2-3 
3-3 

4-3 
5-3 
^.3 
7-3 

«.3 

9-3 
X0.3 

"•3 
ia.3 

14-3 
^S'3 

16.3 

17-3 
18.3 
^9-3 

«o.3 
21.3 
22.3 

23-3 

24-3 

25-3 
26.2 

27.2 

48.2 
29.2 

30-2 
31.2 


RiKht 

Ascen- 

sicm. 


h  m 
8  14 

s 
54-21 

53.08 

51.98 

50.97 

50.02 

49.15 
48.29 

47.41 

46.50 

45.51 
44.45 
43-30 

42.13 
40.93 
39.72 
38.56 

37.43 
36.35 
35.34 
34.36 

33-41 
32.48 

31-53 
30.56 

2953 

28.43 
27.28 

26.08 

24.91 

23-77 
22.70 

21.72 


Decli- 
nation 
North. 


+8853 


It 


41.67 

41.75 
41.80 

41.83 

41.88 

41.93 
42.00 

42.10 

42.20 

42.31 
42.41 
42.50 

42.56 
42.60 
42.62 
42.61 

42.60 

42.57 
42.55 
42.53 

42.52 
42.51 
42.52 
42.54 

42.55 
42.55 
42.54 
42.49 

42.42 
42.32 
42.20 
42.07 


1  H.  Diaconls. 

Mag.  4.6 


Mean 
Solar 
Date. 


Apr. 

0.4 

1-4 
2.4 

3-4 

4-4 

5-4 
6.4 

7-4 

8.3 

9-3 
X0.3 

"3 

12.3 

13.3 
14.3 
15.3 

16.3 

17-3 
18.3 

19-3 

20.3 
21.3 
22.3 

23-3 

243 

25-3 
26.3 

27.3 

28.3 

29.3 
30.3 
31-3 


Right 
Ascen- 
sion. 


Decli- 
nation 
North. 


h  m 
9  25 

s 
6.42 

6.29 
6.16 
6.05 

5-94 

5.84 

5-75 
5.66 

5-56 
5-45 
5-33 
5.21 

5.07 
4.94 
4.79 
4.65 

4.51 
4.38 

4-25 
4.12 

4.01 
3.90 
3-78 
3.67 

3-55 
3.41 

3-27 
3.12 

2.97 
2.82 

2.67 

2.54 


+81  42 


ft 


24.22 

24.39 
24.54 
24.67 

24.80 

24.93 
25.07 

25-24 

25.42 
25.61 
25.81 
25.99 

26.16 
26.31 
26.43 
26.54 

26.63 
26.71 
26.79 
26.86 

26.94 
27.03 
27.12 

27-23 

2734 

27.45 

27.55 
27.62 

27.66 
27.67 
27.66 

27-64 


80  H.  Camelop. 

Mag.  5.3 


Mean 
Solar 
Date. 


Apr. 

0.4 
1.4 

2.4 

3.4 

4.4 
5-4 
6.4 

7.4 

8.4 

9.4 
10.4 

11.4 

Z2.4 

13.4 
14.4 

15-4 


RiRht 
Ascen- 
sion. 


h  m 
10  21 

8 

5-25 

5.13 
5.00 

4.88 

4.77 
4.68 

4.59 
4-50 

4.42 

4-32 
4.21 

4.09 

3-95 
3-80 

3.65 
3-50 


Decli- 
nation 
North. 


+82  59 


It 


16.4 

3-35 

17-4 

3.21 

18.4 

3.08 

19.4 

2.94 

20.4 

2.82 

21.4 

2.70 

22.3 

2.58 

233 

2.46 

24.3 

2.34 

25-3 

2. 19 

26.3 

2.03 

27.3 

1.86 

28.3 

1.69 

293 

1-52 

30.3 

^•35 

31-3 

1. 19 

35.98 

36.22 

36.43 

36.62 
36.80 

36.98 
37.18 

37-39 

37.63 
37.87 
38.12 

38.37 

38.60 
38.82 
39.02 
39-20 

39.36 
39-51 
39-65 
39-79 

39.93 
40.08 

40.24 

40.40 

40.58 
40.76 

40.93 
41.08 

41.20 
41.29 

41.36 
41.41 


Bradley  1672. 

Mag.  6.3 


Mean 
Solar 
Date. 


Apr. 

0.5 

1-5 
2-5 
3.5 

4.5 
5.5 
6.5 
7-5 

8.5 

9-5 

10.5 

"-5 

".5 
13.5 
14.5 
15-4 

16.4 
17.4 
18.4 
19.4 

20.4 
2Z.4 
22.4 

23-4 

24.4 
254 
26.4 
27.4 

28.4 
29-4 
30.4 
31.4 


Right 
Ascen- 
sion. 


h  m 
12  15 

s 
23-53 
23-34 
23.11 
22.88 

22.68 

22.53 
22.41 

22.32 

22.24 
22.13 
21.99 
21.80 

21.55 
21.25 

20.92 

20.56 

20.20 
19.84 
19.49 
19.17 

18.87 
z8.6o 

18.34 
18.07 

17.78 

17-45 
17.07 

16.63 

16.13 
15-60 
15-07 
U-55 


Decli- 
nation 
North. 


+88  10 


It 


9.06 

9-39 
9.69 

9-97 

10.22 

10.47 
10.72 

ZO.99 

11.28 

"•59 
IZ.91 

12.24 

12.57 
12.89 

13.20 
13-49 

13-77 
1403 

Z4.28 
14.51 

14.75 
Z4.98 

15-23 
15-49 

15-76 
16.04 

16.33 
z6.6z 

Z6.87 
Z7.10 

17.31 
17.49 


Groombildce 

Mag.  7.2 


Mean 
Solar 
Date. 


Apr. 

0.6 
Z.6 
2.6 

36 

4.6 

5.6 
6.6 
7.6 

8.6 

9.6 

10.6 

ZZ.6 

Z2.6 

13.6 
Z4.6 

15.6 

z6.6 
Z7.6 
18.6 
Z9.6 

20.6 
2Z.5 
22.5 

23.5 

24.5 

25-5 
26.5 

27.5 

28.5 

29-5 
30.5 
315 


Ricfat 

Ascen- 

sion. 


h 
15    4 

s 
44.61 

44.84 
45.02 

45.19 

45.36 

45.54 
45.74 
45-98 

46.24 

46.51 
46.77 

47.01 

47.21 
47.38 
47.53 
4764 

47-73 
47.80 

4787 
47-94 

48.03 

48.13 

48.25 

48.38 

48.51 
48.62 

48.70 
48.7s 

48.74 
48.69 
48.62 
48.54 


Dccfi. 
natioa 
North. 


-^7  33 
ft 

1548 

15-78 
16.08 

i6.6t 

Z6.84 

Z7.07 

17.30 

1754 
17.81 
18.10 
1842 

18.74 
Z9.08 

I94« 

19-75 

20.06 

20.39 
20.68 
20.96 

2Z.24 
21.51 
21.78 
22.06 

22.36 
22.68 

23.02 

23-37 

33.72 
24.07 
24.40 

34-71 


5Z.86       +51.85 
8^  13"      47*.9i6 
+88^  53'      22  ".50 


6.93 
9^25" 

■k8z^42' 


+6.86 

4'- 133 
i2".85 


8.20        +8.Z4 
10^  20™     49".679 
30^.46 
CKph  xsJ 


+82^  59' 


31-32 

I2*»   Z4"' 

+88**  zo' 


+31-30 
27«.688 

I5".98 


23-44 

h     ^1 


X5 
+87* 


33' 


+3342 

20'.IO 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Qnombzidge  1119. 

1  H.  Draconis. 

80  H.  Cunelop. 

Bndley  1672. 

Qroombildge  2283. 

Mag.  7.0 

Mag.  4.6 

Mag.  5.3 

Mag.  6.3 

Mag.  7.3 

Van 

Riffht 

Becli- 

Mean 

Risht 

Decli- 

Mean 

Right 

DecU- 

Mean 

Right 

Decli- 

Mean 

Right 

Decti- 

Sobr 

Ascctt- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

North, 

Date. 

sion. 

North. 

Date. 

sion. 

North. 

Date. 

sion. 

North. 

Date. 

sion. 

North. 

1 

h  m 

e       / 

h  m 

«     t 

h  m 

•     1 

h  m 

o        / 

h  m 

•     1 

May 

813 

*«8  53 

May 

9  25 

+8143 

May 

10  30 

+8359 
II 

May 

13  14 

48810 

If 

May 

15    4 

+8733 
// 

0.2 

• 
82.70 

4^.30 

0.3 

B 
13.67 

27.66 

0.3 

s 

61.35 

41.36 

0.4 

s 
75.07 

17-31 

0.5 

8 
48.62 

24.40 

1.2 

81.73 

42.07 

1.3 

12.54 

37.64 

1.3 

61.19 

41.41 

1-4 

74.55 

17-49 

1-5 

48.54 

34.71 

2.2 

80.83 

41.95 

2-3 

Z3.4I 

37.63 

2.3 

61.04 

41.45 

2.4 

74.09 

17.66 

2.5 

48.45 

24.99 

3-2 

79.98 

41.84 

3-3 

13.39 

27.60 

3  3 

60.91 

41.50 

3.4 

73.66 

17-83 

3-5 

48.38 

25.26 

4.2 

79.15 

41.76 

4.3 

13. 18 

37.61 

'  4.3 

60.78 

41.57 

4.4 

73.27 

18.00 

4.5 

48.36 

25-51 

5.2 '  78-30 

41.70 

5.3 

13.07 

37.64 

5.3 

60.65 

41.66 

5-4 

73.90 

I8.X9 

5-5 

48.36 

2578 

6.2   77.39 

41.64 

6.3 

"95 

27.67 

6.3 

60.53 

41.76 

6.4 

72.52 

18.39 

6.5 

48.37 

26.06 

7-2   76.41 

41.58 

7.3 

11.83 

37.72 

7.3 

60.38 

41.87 

7.4 

73.13 

18.63 

7-5 

48.39 

26.36 

^•a !  75-36 

41.51 

8.3 

11.70 

37.76 

8.3 

60.33 

41.98 

8.4 

71.67 

18.85 

8.5 

48.38 

26.69 

9-2  74.25 

41.42 

9.3 

IX.S5 

27.78 

9.3 

60.06 

43.08 

9.4 

71.17 

19.09 

9-5 

48.35 

27.03 

W'2  73.1S 

41.31 

10.3 

1Z.40 

37.79 

10.3 

59.88 

43.16 

10.4 

70.63 

19.31 

10. 5 

48.29 

27-37 

11.2  1  72.04 

• 

41.17 

".3 

11.34 

37.77 

"3 

5969 

42.23 

11.4 

70.04 

19-53 

11.5 

48.19 

27.73 

12.2 

70.97 

41.03 

12.3 

II. 10 

27.72 

12.3 

59.51 

43.37 

13.4 

69.43 

19.73 

12.5 

48.06 

28.07 

13.2  1 69.95 

40.85 

13.3 

10.95 

37.66 

13.3 

5933 

43.38 

13.4 

68.81 

19.90 

13-5 

4790 

38.40 

X4.3  68.98 

40.67 

14.3 

io.8z 

27.59 

14.3 

59.16 

43.38 

14.4 

68.30 

30.06 

14.5 

47-72 

28.71 

15.2 

68.07 

40.49 

15.2 

10.68 

27.51 

5^53 

58.99 

43.38 

15.4 

67.60 

30.30 

'5-5 

47-54 

39.01 

16.2 !  67.23 

40.30 

16.3 

10.55 

27.44 

16.3 

58.83 

42.27 

16.4 

67.03 

20.33 

16.5 

4736 

39.29 

X7.2 

66.43 

40.13 

17.3 

10.44 

37.36 

17.3 

58.68 

43.36 

17-4 

66.48 

20.45 

17-5 

47.18 

39.56 

18.2 

65.66 

39-98 

X8.3 

10.33 

37.38 

18.3 

58.54 

43.36 

18.4 

65 '97 

20.56 

18.5 

47-02 

39.82 

;       '9*2 

64.89 

39.83 

19.3 

I0.3Z 

37.33 

19.3 

58.40 

43.36 

19.4 

65.48 

30.68 

19-5 

46.89 

30.08 

20.2     64.11 

39.68 

so.  3 

lO.II 

27.18 

20.3 

58.27 

43.38 

30.4 

65.00 

30.83 

20.5 

46.76 

30.34 

21.2 

^330 

39.55 

3X.3 

9-99 

37.14 

21.3 

58.12 

42.30 

21.3 

64.51 

30.96 

21.S 

46.64 

30.61 

22.2 

62.43 

39.40 

33.3 

9.86 

37.09 

33.3 

57.97 

42.32 

22.3 

63-98 

31. II 

22.5 

46.51 

30.90 

23-2 

61.50 

39.25 

33.3 

9-73 

27.04 

23.3 

57-81 

42.34 

23.3 

63.40 

31.27 

235 

46.37 

31.21 

24.2 

60.55 

39.07 

34.3 

9.60 

26.97 
J0.87 

24.3 

57.64 

42.35 

^4.3 

63.78 

21.43 

24.5 

46.19 

31-52 

25-2 

59.60 

38.86 

25.3 

9.46 

253 

57.46 

42.33 

25-3 

62.11 

21.57 

25.5 

4596 

31.85 

26.2 

58.67 

38.63 

36.3 

9.32 

26.74 

26.3 

57.27 

43.27 

26.3 

61.40 

31.68 

26.5 

45-68 

32.17 

27.2 

57.«i 

38.36 

37.3 

9.18 

26.58 

27.3 

57.09 

42.19 

273 

60.67 

31.76 

27-5 

45-37 

32.47 

28.2 

57-06 

38.09 

38.2 

9.06 

36.41 

28.3 

56.93 

42.10 

28.3 

59.96 

31.83 

38.4 

4504 

32-74 

29.2 

56.39 

37.82 

39.3 

8.94 

36.24 

39.3 

56.77 

41.99 

293 

59.39 

31.86 

39.4 

44-71 

32.98 

30.2 

55.80 

37.58 

30.3 

8.84 

36.07 

30.3 

56.63 

41.88 

30.3 

58.67 

31.89 

304 

44.40 

33-21 

31.2 

55.27 

37.34 

31.2 

8.74 

25.91 

31.3 

56.50 

41.78 

313 

58.10 

31.93 

31-4 

44.11 

3342 

51. 

84       +51.83 

6.93        4^.86 

8.20        +8.14 

3X-35       +31.34 

23.47       +23.45 

^  13"     47*.9i6 1 

g^  35"       4*.  133 

lo^  30"     49". 679 

la*  14m     37».688      X5*»    4"*     3o».io 

♦88* 

S3'     2 

2".SO    1 

4«I° 

42'       IS 

»".85   1 

•f83*» 

59'     3< 

>".46    1 

+88** 

10'     II 

>".98   1 

+87** 

33'     3 

8".3i 

[Bph  15] 
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JUNE,  1915. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Qxoombildge  1119. 

1  H.  Dzaoonis. 

80  H.  Camelop. 

Bndley  ie72. 

Qfoombxldce  ntt. 

Mag.  7.0 

Mag.  4.6 

M^.  5.3 

Mag.  6.3 

Mag.  7.2 

Mean 

Right 

Decli- 

Mean 

Right 

DecU- 

Mean    Right 

Decli- 

Mean 

Right 

D«-H- 

Mean 

Right 

Decf. 

SoUr 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen^ 

nation 

Solar 

Asoeii- 

nalm 

Date. 

sion. 

North. 

Date. 

sion. 

North. 

Date. 

sion. 

North. 

Date. 

sion. 

North. 

Date. 

sion. 

North, 

h  m 

0     / 

h  m 

0          / 

h  m 

0     / 

h  m 

•     t 

h  m 

•  t 

June 

8  13 

+8853 
It 

Jtine 

9  25 

+81  42 

II 

June 

Z0  20 

+8a  59 

June 

13  14 

+8810 
II 

June 

15    4 

♦8733 

0.2 

• 
55-27 

37-34 

0.2 

s 
8.74 

25.91 

0.2 

8 
56.50 

41.78 

0.3 

8 
58.10 

21.92 

0.4 

s 
44.11 

33.42 

1.2 

54.73 

37-13 

1.2 

8.64 

25.78 

I. a 

56.37 

41.70 

1-3 

57.56 

21.95 

1.4 

43-86 

33.63 

2.1 

54- 14 

36.93 

2.2 

8.55 

25.66 

2.2 

56.24 

41.64 

2.3 

57.03 

22.01 

2.4 

43.64 

33.»5 

3-1 

53-50 

36.73 

Z'^ 

8.46 

25.55 

3-a^ 

56.11 

41.59 

3-3 

56.49 

22.09 

3-4 

43.42 

34.09 

4.1 

52.80 

36.53 

4.2 

8.35 

25.44 

4.2 

55.97 

41.54 

4.3 

55.91 

22.17 

4-4 

43-18 

34-35 

5-1 

52.04 

36.32 

5.2 

8.23 

2532 

5-2 

55.81 

41.49 

5.3 

55-29 

22.26 

5-4 

42.93 

34.61 

6.1 

51.26 

36.09 

6.2 

8.10 

25.18 

6.2 

55-65 

41.42 

6.3 

54.63 

22.35 

6.4 

42.65 

34.01 

7.1 

50.48 

35-84 

7-2 

7.97 

25.02 

7.2 

55.47 

41.34 

7.3 

53.92 

22.43 

7.4 

43.33 

35.20 

8.1 

49.72 

35-56 

8.2 

7.85 

24.84 

8.2 

55-30 

41.24 

8.3 

53.19 

22.48 

8.4 

41.99 

3S-^ 

9.1 

49-03 

35-27 

9-2 

7-74 

24.65 

9.2 

55.14 

41. II 

9-3 

52.45 

22.51 

9.4 

41.61 

35-74 

ZO.I 

48-39 

34.96 

10.2 

7.62 

24.44 

10.2 

54.97 

40.96 

10.3 

51.73 

22.52 

10.4 

41.22 

3599 

II. 1 

47.82 

34.66 

II. 2 

7.52 

24.22 

II. 2 

54.81 

40.80 

"-3 

51.03 

33.53 

11.4 

40.82 

36-23 

22. 1 

47-33 

34.36 

12.2 

7.42 

2399 

12.2 

54.67 

40.63 

12.3 

50.33 

22.50 

12.4 

40.41 

36.44 

131 

46.87 

34,06 

13-2 

7.33 

23.77 

13-2 

54.54 

40.47 

13-3 

49.67 

22.47 

13-4 

40.02 

36.63 

14.  X 

46.48 

3378 

14.2 

7.25 

23.56 

14.2 

54.42 

40.31 

14.3 

4905 

33.44 

14.4 

3965 

36.81 

151 

46.10 

33-52 

15-2 

7.17 

23.36 

15-2 

54.30 

40.16 

15-3 

48.46 

32.41 

15-4 

39.29 

36.98 

16.I 

45-72 

33  26 

16.2 

7.10 

23.17 

16.2 

54.18 

40.02 

16.3 

47.89 

22.38 

16.4 

38.95 

37-J5 

I7.I 

45.32 

33  02 

17.2 

7.02 

22.99 

17.2 

54.06 

39-88 

17-3 

47.31 

32.36 

17-4 

38.62 

37-33 

18.I 

44.87 

32.77 

18.2 

6.94 

22.82 

18.2 

53-94 

3976 

18.3 

46.73 

22.36 

18.4 

3830 

3753 

I9.I 

44.37 

32.52 

19.2 

6.85 

22.64 

19.2 

53.81 

39-64 

19.3 

46.11 

22.37 

19.4 

37.97 

37.75 

20.1 

43-84 

32.24 

20.1 

6.74 

22.44 

20.2 

53.67 

39-50 

20.3 

45.45 

23.38 

20.4 

3760 

37-97 

21. 1 

4329 

31-94 

21. 1 

6.64 

22.22 

21.2 

5352 

39-34 

21-3 

44.73 

22.37 

21.4 

37-19 

38.21 

22.1 

42.77 

31.62 

22.1 

6.54 

21.98 

22.2 

53-36 

39.16 

22.3 

4398 

22.3s 

22.4 

36.74 

38.44 

231 

42.30 

31-27 

23.1 

6.44 

21.71 

23.2 

53-21 

38.95 

23-3 

43.21 

22.29 

23.4 

36.25 

38-65 

24.1 

41.94 

30.90 

24.1 

6.35 

21.42 

24.2 

53-06 

38.71 

24.3 

42.45 

22.20 

24.4 

35.74 

38.83 

25.1 

41.67 

30.54 

25-1 

6.27 

21.12 

25.2 

52.93 

38.46 

25-/ 

41.72 

32.09 

25.4 

35.23 

38-99 

26.1 

41.51 

30.19 

26.1 

6.22 

20.82 

26.2 

52.82 

38.20 

26.2 

41.04 

21.96 

26.4 

34.72 

39-" 

27.1 

41.41 

29.86 

27.1 

6.17 

20.54 

27.2 

52.72 

37.96 

27.2 

40.43 

21.83 

27.4 

34.24 

39-2» 

28.1 

41.31 

29.55' 

28.1 

6.12 

20.27 

28.2 

52.63 

37.74 

28.2 

39.85 

21.71 

28.4 

33.80 

39-31 

29.1 

41.21 

29.26 

29.1 

6.08 

20.03 

29.2 

52.54 

37-53 

29.2 

39.30 

31.60 

29.4 

33.39 

39.4« 

30.1 

41.04 

28.98 

30.1 

6.02 

19.79 

30.2 

52.44 

37.33 

30.2 

38.74 

21.50 

30.4 

32.99 

39.54 

311 

40.84 

28.71 

3I-I 

5.97 

19.57 

31,3 

52.34 

37.15 

31.2 

38.17 

21.43 

31.4 

32.59 

39.68 

51.74           +51.74 

6.93         +6.86 

8.20            +8.14 

31.36      +31-35 

23.49       +23.47 

gh  13a      47-.9I6 

9^  25»»       4'.i33 

lo**  20"     49'.679 

12^  14»     2  7*. 688 

15**     4"       20*.I0 

+88° 

53'      2: 

2".5o 

+81° 

A2'     1: 

»".85 

+82° 

59'     3 

o".46 

+88** 

10'        I 

S"-98 

+87° 

33'     3J 

r^i 

[Bph  15] 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THB  UPPER  TRANSIT  AT  WASHINGTON. 


Gfoombildge  1119. 

IS 

[.  Dxaoonis. 

80  H.  Gamelop. 

BnuUey  1672. 

Oxoombxidge  2288. 

Mag.  7- 

0 

Mag.  4.6 

Mag.  5.3 

Mag.  6.3 

Mag.  7.2 

Vcu 

Ricbt 

Decli- 

Mean 

I 

Rtffht     DecU- 

Mean 

Right 

Decti- 

Mean 

Right 

Dedi* 

Mean 

Right 

Decli- 

8ohr 

Amch* 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen* 

nation 

Solar 

Aaccn- 

nation 

Solar 

Ascen- 

nation 

North, 

Date. 

8ion. 

North, 

Date. 

sion. 

North. 

Date. 

North. 

Date. 

sion. 

North. 

h  m 

•     $ 

h  m 

0     / 

h  m 

•     t 

h  m 

0     t 

h  tn 

0      1 

July 

8*3 

July 

925 

+8x  42 

it 

July 

10  20 

+8259 

July 

12  14 

+8810 

If 

July 

15    4 

+8733 

I.I 

8 
40.84 

28.71 

I.I 

8         ^ 
5.97        19.57 

1.2 

8 
52.34 

37.15 

1.2 

38.17 

21.43 

1.4 

9 

32.59 

39.68 

2.1 

40.56 

28.43 

2.1 

5.90        19.34 

2.2 

52.23 

36.96 

2.2 

37.57 

21.37 

2.4 

32.19 

39.83 

3-1 

40.25 

28.12 

3.x 

5.83        19.10 

3.2 

52.11 

36.77 

3.2 

36.92 

21.30 

3-3 

3176 

39-99 

4.1 

39-94 

27.80 

4.1 

5.75        18.84 

4.1 

51.98 

36.56 

4.2 

36.23 

21.22 

4.3 

31.29 

40.16 

5-1 

39.63 

27.45 

5.x 

1 
5.67        18.56 

5-x 

51.85 

36.33 

5-2 

35.52 

21.13 

5-3 

30.80 

40.33 

6.1 

39-38 

27.10 

6.1 

5.60  :  18.25 

6.1 

51.72 

36.07 

6.2 

34.80 

21.02 

6.3 

30.27 

40.49 

7-1 

39.ao 

»6.73 

7.1 

5.53     »7.94 

7.1 

51.60 

35.80 

7.2 

34.08 

20.89 

7-3 

2973 

40.62 

8.0 

39.08 

26.37 

8.x 

5.48 

17.61 

8.1 

51.49 

35.52 

8.2 

33.38 

* 

20.73 

8.3 

29.19 

40.74 

^ 

39-05 

26.00 

9.1 

5.43 

17.29 

9.1 

51-39 

35.23 

9-2 

32.71 

20.57 

9-3 

28.64 

40.84 

lao 

39-07 

25.64 

XO.I 

5-39  i  16.97 

10. 1 

5130 

34.94 

10.2 

32.08 

20.39 

10.3 

28.11 

40.92 

II.0 

39.14 

25.30 

XI. I 

5.37  1  16.66 

II. 1 

51.22 

34.66 

ii.a 

31-49 

20.20 

"3 

27.59 

40.98 

X2.0 

39.a5 

24.96 

X2.X 

5-34 

X6.36 

12. 1 

51.15 

34.38 

12.2 

30.93 

20.01 

12.3 

27.09 

41.03 

X3.0 

39.37 

24.65 

13.1 

5.32 

16.07 

13.x 

5109 

34-" 

13-2 

30.40 

19.84 

^3-3 

26.61 

41.07 

H-o 

39.47 

24.35 

14. 1 

5.30 

15-79 

14. 1 

51.02 

33.86 

14.2 

29.88 

19.67 

14.3 

26.15 

41.12 

XS.0 

39.53 

24.05 

I5.I 

5.28  I  15.52 

15.1 

50.95 

33.61 

15-2 

29.36 

19.52 

15-3 

25.69 

41.18 

z6.o 

39.54 

23.76 

16. 1 

5.25 

X5.26 

16.1 

50.87 

33-37 

16.2 

28.82 

1937 

16.3 

25-24 

41.26 

17.0 

39-51 

23.45 

I7.I 

5.21 

14.98 

I7.I 

50.78 

33'^^ 

17.2 

28.24 

19.22 

17-3 

24.77 

41-35 

18.0 

39-46 

23.11 

18.I 

5.16   i  X4.69 

18. 1 

50.69 

32.86 

18.2 

27.62 

19.08 

18.3 

24.26 

41.45 

19.0 

39.40 

22.74 

I9.X 

5.II   1  14.37 

19.1 

50.59 

32.58 

19.2 

26.95 

18.92 

19.3 

23-71 

41.55 

20.0 

39.40 

22.36 

20.  X 

5.07 

14.03 

20.1 

50.49 

32.27 

20.2 

26.27 

18.73 

20.3 

23-13 

41.64 

21.0 

39.49 

21.97 

2I.I 

5.03 

13.67 

21. 1 

50.40 

31-94 

21.2 

25.58 

18.52 

21.3 

22.52 

41.70 

22.0 

39.67 

21.58 

23.1 

5.01 

13.29 

22.1 

50.32 

31-59 

22.2 

24-92 

18.27 

22.3 

21.89 

41.73 

23.0 

39.97 

21. 19 

23.1 

5.00 

12.91 

23.1 

50.25 

31.23 

23.2 

24-3» 

18.01 

23-3 

21.27 

41.73 

24.0 

40.33 

20.82 

24.1 

4.99 

12.54 

24.1 

50.21 

30.87 

24.2 

23.76 

17.74 

24.3 

20.69 

41.71 

25.0 

40.74 

20.47 

25.1 

5.00 

12.19 

251 

50.17 

30.54 

25.2 

23-27 

17.47 

25.3 

20.14 

41.68 

25.9 

41.15 

20.15 

26.0 

5.02 

11.87 

26.1 

50.14 

30.21 

26.2 

22.81 

17.21 

26.3 

19.63 

41.65 

26.9 

41.5a 

19.84 

27.0 

5.03 

"•57 

27,1 

50.11 

29.91 

27.2 

22.38 

16.98 

27.3 

19.14 

41.62 

27.9 

41.83 

19.54 

28.0 

503 

11.27 

28.1 

50.07 

29.63 

28.2 

21.93 

16.7s 

28.3 

18.66 

41.60 

28.9 

43.07 

19.24 

29.0 

5.03   1  10.97 

29.1 

50.02 

29-35 

29.2 

21.46 

16.5s 

29.3 

18.17 

41.61 

29.9 

42.27 

18.93 

30.0 

502 

10.67 

301 

49.96 

29.06 

30.2 

20.94 

16.34 

30.3 

17.67 

41,63 

30.9 

42.46 

18.59 

31.0 

5.00 

10.36 

3I-X 

49.90 

28.76 

31.2 

20.39 

16.14 

31-3 

17.15 

41.66 

31.9 

42.65 

18.24 

32.0 

4.98 

10.02 

32.1 

49.83 

28.44 

32.2 

19.81 

15-92 

32.3 

16.59 

41.70 

51.6a        + 

51.61 

6. 

93        +6.86 

8. 

20        +8.14 

31.35         +31-33 

23.50       +23.48 

8''  i3»      4 

^7".9i6 

9*^ 

25""      4M33 

10"  20"     49*.679 1 

12^  14™     27».688 

15**     4"       20".I0 

488^ 

S3'      2- 

I  ".50 

+81° 

42'     li 

»".85   1 

+82  ^^ 

59'     3< 

>".46   1 

+88^ 

10'     I, 

5".98   1 

■H87** 

33'     3 

8".3i 
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DECEMBER,  1915. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


48  H.  Cephei. 

Mag.  4-5 

a  Ursa  MinozU. 

(Polaris,) 
Mag.  2.1 

Qroombiidge  750. 

Mag.  6.7 

Groombzidge  M4. 

Mag.  6.4 

61  H.  Ce^hel. 

Mag.  5.3 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

BecU- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecH- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DaA. 

nstisa 
NcrtL 

h  m 

0     / 

h  m 

•     t 

h  m 

•     1 

h  m 

0     f 

h  m 

•    f 

Dec. 

0  57 

+8548 

Dec. 

I  29 

+8851 

Dec. 

4  10 

+8520 

Dec. 

5  35 

+«5    9 

Dec. 

7     2 

48710 

n 

0-3 

s 
8.17 

46.93 

0.4 

s 
76.73 

4480 

0.5 

• 
1.80 

10.27 

o-S 

s 

11.76 

29.48 

0.6 

8 
3.51 

53.«7 

1-3 

7-97 

4715 

1.4 

76.08 

4505 

1-5 

1.82 

10.59 

1-5 

11.87 

29.77 

1.6 

3.83 

53-49 

2-3 

7-79 

4736 

2.4 

7550 

4530 

2.5 

1.86 

10.88 

2.5 

11.99 

30.03 

2.6 

4.16 

53.68 

33 

763 

47-58 

3-4 

74.99 

45.56 

3-5 

1. 91 

11.17 

3.5 

12.12 

3028 

3.6 

4.51 

53.«5 

4-3 

7-47 

47.82 

4.4 

74.50 

45.84 

4-5 

1.97 

11.47 

4.5 

12.28 

3054 

4.6 

4.87 

54-93 

5-3 

7-30 

48.08 

5-4 

73-99 

46.13 

5-5 

2.04 

11.78 

5-5 

12.44 

30.81 

5-6 

5-26 

54-21 

6.3 

7.13 

48.36 

6.4 

73-44 

46.44 

6.5 

2.12 

12.12 

6.5 

12.61 

31-09 

6.6 

5.67 

54.42 

7-3 

6-93 

48.65 

7-4 

72.82 

46.76 

7.5 

2.18 

12.48 

7.5 

12.77 

31-41 

7.6 

6.09 

54.64 

8.3 

6.70 

48.93 

8.4 

72.09 

47.09 

8.5 

2.21 

12.87 

8.5 

12.92 

31.75 

8.6 

6.50 

54.«9 

9-3 

6.45 

49.19 

9-3 

71.27 

47.40 

9-5 

2.23 

13.26 

9-5 

13-05 

32.11 

9.6 

6.89 

55-i« 

10.3 

6.18 

49-43 

10.3 

70.38 

47-69 

10.5 

2.23 

13.64 

10.5 

13.16 

32.47 

10.6 

•    7.24 

SS4B 

"■3 

5-90 

49.64 

"■3 

69.44 

47-95 

"•5 

2.20 

14.00 

"5 

13.25 

32.82 

11.6 

7-55 

SS-78 

".3 

5-63 

4983 

12.3 

68.52 

48.18 

".5 

2.17 

14.34 

".5 

13-32 

33.16 

12.6 

7.83 

56.07 

133 

5-37 

49-99 

13-3 

67.64 

48.39 

13-4 

2.12 

14.66 

13-5 

13-37 

33-47 

13.6 

8.07 

56.3s 

14-3 

5.13 

50.14 

14.3 

66.82 

48.59 

14.4 

2.08 

14.96 

14.5 

13-43 

33-77 

14.6 

8.30 

56.61 

15-3 

4.91 

50.29 

15-3 

66.05 

48.78 

15-4 

2.05 

15-25 

15-5 

13-49 

34.06 

15.6 

8.54 

56.85 

16.3 

4.69 

50-43 

16.3 

6532 

48.97 

16.4 

2.03 

15-53 

16.5 

13-55 

34.34 

16.6 

8.78 

57.09 

17.3 

4.48 

50-59 

17-3 

64.60 

49-17 

17.4 

2.01 

15.81 

17-5 

13.62 

34.61 

17.6 

9.03 

57.3a 

18.3 

4.27 

50.77 

18.3 

63.88 

4938 

18.4 

2.00 

16.10 

18.5 

13-70 

34.90 

18.6 

930 

57.56 

193 

4.04 

50.95 

19-3 

63.13 

49.60 

19.4 

1.98 

16.41 

19.5 

13.78 

35.20 

19.6 

9.57 

57-«i 

20.3 

3.81 

51-13 

20.3 

62.33 

4983 

20.4 

1.96 

16.73 

20.5 

13-86 

35.51 

20.5 

9.86 

58.07 

21.3 

356 

51-32 

21.3 

61.47 

50.06 

21.4 

1-93 

17.07 

21-5 

13-93 

35.84 

21-5 

10.14 

5M 

22.3 

3-29 

51-50 

22.3 

60.54 

50.29 

22.4 

1.89 

17.41 

22.5 

13-99 

36.18 

22.5 

10.42 

58.66 

23-3 

300 

5167 

23-3 

59-55 

50.51 

234 

1.83 

17.76 

23.5 

14.04 

36.54 

23.5 

10.67 

58.98 

24.3 

2.70 

51-81 

24-3 

58.52 

50.72 

24.4 

1.76 

18,11 

24-5 

14.08 

36.90 

245 

10.90 

59.31 

25-3 

2.40 

51-94 

253 

57-45 

50.91 

254 

1.67 

18.44 

25-5 

14.09 

37.26 

25-5 

11.11 

59.64 

26.3 

2.10 

52.04 

26.3 

56.37 

5107 

26.4 

1.56 

18.75 

26.5 

14.10 

37.61 

26.5 

11.29 

59.98 

273 

1.80 

52.13 

27-3 

55-31 

51.21 

27-4 

1.45 

19-05 

27.5 

14.09 

37-94 

27-5 

".43 

60.31 

28.3 

1-52 

52.20 

28.3 

54.30 

51-33 

28.4 

1.34 

19-33 

28.5 

14.06 

38.25 

28.5 

ir.56 

60.61 

293 

1.26 

52.26 

293 

53-34 

51-44 

29.4 

1.23 

19-59 

29-5 

14.05 

38.54 

29.5 

ZZ.68 

60.90 

303 

1.02 

52.32 

30.3 

52.46 

51-55 

30.4 

1.14 

19.84 

30.5 

14.04 

38.81 

30.5 

11.80 

61.16 

31-3 

0.78 

52.40 

3^-3 

51-63 

51-67 

31-4 

1.06 

20.08 

31-5 

14.05 

3907 

31.5 

11.94 

61.41 

13-70        +13.66 

50.42       +50.41 

12. 

30      +12.26 

ri.85      +11.81 

20.34      -wo-j* 

o**  56"      S4*-030 

I*"  29™     i5'.6o 

4^ 

9"     2  7*. 362 

S**34"'    35*-25o 

jh     jm        ^.64 

ss- . 

(8'        ( 

5".45   1 

+88^ 

51'      < 

5".49   1 

+85° 

19'     5^ 

c".7i   1 

+85° 

9'    2i 

5''.87  1 

+87** 

II'       . 

ru5 

[Ephisl 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Oxoombiidce  1119. 

1  H.  Diaconis. 

80  H.  Camelop.    |     Bradley  1872. 

Qroombrldge  2283. 

Mag.  7.0 

Mag.  4. 

6 

Mag.  5.3 

Mag.  6.3 

Mag.  7. 

2 

Kcsn 

Riffht 

Decli- 

Mean 

Right 

Decli- 

Mean 

Right 

Decli- 

Mean 

Right 

DecU- 

Mean 

Right 

Decli- 

Sokr 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Date. 

sion. 

North. 

Date. 

sion. 

North, 

Date. 

sion. 

North, 

Date. 

sion. 

North. 

Date. 

sion. 

North. 

h  m 

«     t 

h  m 

0     1 

h  m 

e      / 

h  m 

0     f 

h  m 

0           f 

Jan. 

815 

ff 

Jan. 

9  25 

•f8i  42 
11 

Jan. 

10  21 

+8259 

Jan. 

12  14 

•1-88    9 
II 

Jan. 

15    4 

+8733 

II 

0.6 

s 
16.44 

17.96 

0.6 

• 
15-29 

0.76 

0.7 

s 
0.S3 

13-18 

0.7 

8 
46.87 

51-52 

0.8 

s 
5-27 

14.17 

1.6 

17.26 

18.23 

1.6 

15-44 

0.92 

x-7 

1-03 

13.27 

1-7 

47-61 

51-45 

1.8 

562 

1387 

2.6 

18.05 

18.53 

2.6 

15.60 

1. 10 

2.7 

1.23 

13-38 

2.7 

48.39 

51.40 

2.8 

6.02 

13-58 

3.6 

18.80 

18.84 

3.6 

XS-7S 

X-3I 

3.6 

1.43 

13-52 

3-7 

49.20 

51.37 

3.8 

6.44 

13.31 

4.6 

19.48 

I9I5 

4.6 

15.89 

1.54 

4.6 

1.62 

1368 

4-7 

50.00 

51-37 

4.8 

•  6.89 

13-06 

5.6 

20.06 

19.48 

5.6 

16.01 

1.77 

5-6 

Z.80 

13.85 

5-7 

50-76 

51-39 

5.8 

7-34 

12.83 

6.6 

20.53 

19.79 

6.6 

16.12 

2.01 

6.6 

1.97 

14.03 

6.7 

51.48 

51-42 

6.8 

7-79 

12.62 

7-S 

20.95 

S0.09 

7.6 

16.23 

2.24 

7.6 

2.12 

14.21 

7-7 

52.15 

51.47 

7.8 

8.21 

12.44 

».s 

"33 

20.37 

8.6 

16.33 

2.45 

8.6 

2.25 

14.38 

8.7 

52.77 

51-51 

8.8 

8.60 

12.27 

95 

21.72 

ao.62 

9.6 

16.43 

2.64 

9.6 

2-39 

14.52 

9-7 

53-35 

51-53 

9.8 

8.96 

12.10 

10.S 

22.14 

ao.87 

10.6 

16.52 

2.8z 

10.6 

2.53 

14.64 

10.7 

53-92 

51-55 

10.8 

9-30 

11-93 

"5 

22.63 

21. ZO 

11.6 

16.62 

2.98 

11.6 

2.67 

14.75 

11.7 

54.51 

5X-55 

11.8 

9-64 

11-73 

"•5 

2317 

21.34 

12.6 

16.74 

3-15 

12.6 

2.83 

14.87 

12.7 

55-15 

51-54 

12.8 

9.99 

11.52 

135 

23-75 

21.62 

13.6 

16.86 

3-34 

13-6 

3-00 

15.00 

13-7 

55-82 

51-53 

13.8 

10.37 

11.29 

14.5 

24.33 

21.91 

14.6 

16.98 

3-55 

14.6 

3-17 

1516 

14.7 

56.56 

51.53 

14.8 

10.79 

11.06 

^S'S 

34.88 

22.23 

15.6 

17.11 

3-79 

15.6 

3-35 

1533 

15-7 

57-32 

51.55 

15-8 

11.25 

• 

10.83 

16.S 

2538 

22.57 

16.6 

17-23 

4-05 

16.6 

3.52 

15.53 

16.7 

58.09 

51.60 

16.8 

11.74 

10.62 

17.5 

2578 

22.91 

17.6 

17.34 

4.33 

17.6 

3.68 

15-76 

17.7 

58-85 

51.68 

17.8 

12.26 

10.44 

18.5 

26.06 

23.27 

18.6 

17-43 

4.62 

18.6 

3.83 

16.00 

18.7 

59-57 

51-79 

18.8 

12.78 

10.29 

19-5 

26.27 

23.61 

19.6 

17-51 

4.91 

19.6 

3.96 

16.24 

19.7 

60.26 

51-91 

19.8 

13-30 

10.16 

20,5 

26.42 

2394 

20.6 

17.59 

519 

20.6 

4.08 

16.49 

20.7 

60.90 

52.04 

20.8 

13-79 

10.05 

21.5 

26.53 

24.25 

21.6 

17.66 

546 

21.6 

4.19 

16.72 

21.7 

61.49 

5217 

21.8 

14.26 

9.96 

22.5 

26.61 

24-54 

22.6 

17.72 

5-72 

22.6 

4.30 

16.94 

22.7 

62.06 

52.30 

22.8 

14.71 

9.87 

^3.5 

26.72 

24.82 

23.6 

17.78 

596 

23.6 

4.41 

17.16 

23-7 

62.61 

52.41 

23.8 

15.15 

9.77 

«4.5 

26.83 

25.10 

24.6 

17.85 

6.20 

24.6 

4.51 

17.37 

24.7 

63.16 

52.52 

24.8 

15-58 

9.68 

«S.5 

26.99 

25.38 

25s 

17.91 

6.43 

25.6 

4.62 

17.57 

25-7 

63-72 

52.62 

25-8 

16.00 

9-57 

26.5 

27.19 

25.67 

26.5 

17.99 

6.67 

26.6 

4.73 

17-77 

26.7 

64-30 

52.71 

26.8 

16.43 

9-45 

^7.5 

27.39 

25-96 

27-5 

18.06 

6.91 

27.6 

4.85 

17.97 

27-7 

64.91 

52.81 

27.8 

16.88 

9-33 

28.S 

27.61 

26.27 

28.5 

18.14 

7-17 

28.6 

4.98 

18.19 

28.7 

65-55 

52.91 

28.8 

17-36 

9.20 

29.5 

27.82 

26.60 

29.5 

18.22 

7-44 

29.6 

5" 

18.43 

29.7 

66.22 

5302 

29.8 

17.86 

9.07 

30.5 

27.99 

26.95 

Zo.S 

18.30 

7.74 

30.6 

5-24 

18.69 

30-7 

66.90 

53.15 

30.8 

18.39 

8-95 

3t.5 

28.09 

27.30 

31.5 

18.37 

8.06 

31.6 

5-37 

18.96 

31-6 

67.58 

53-31 

31.8 

18.94 

8.85 

51. 

^       +SI-S9 

6.93 

+6.86 

8. 

19        -+8.13 

31.22       -+31. 20 

23.43       + 

23.40 

^  13*     47*.9i6 1 

9^  25« 

4'.  133 

10^ 

20™     49".679 

I2»>  14«     27«.688 

15^    4»     s 

lo'.io 

4«8o 

S3'     2J 

»".5o  1 

+81^ 

42'     12 

»".85 

+82^ 

59'     3< 

>"-46   1 

+88^ 

10'     1\ 

)"-9«   1 

-»^7** 

33'     3' 

8".3i 

[Bph  f  d 
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OCTOBEE,  1915. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Qxoombiidge  1119. 

1  H.  Dzaoonis. 

80  H.  Camelop. 

Bradley  1672. 

Qroomlnidffe  tm. 

Mag.  7.0 

Mag.  4.6 

Mag.  5.3 

Mag.  6.3 

Mag.  7.2 

Mean 

Right 

DecU- 

Mean 

Right 

Decli- 

Mean 

Right 

Decli- 

Mean 

Right 

DecH- 

Mean 

Right 

Dcdi. 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Asccn- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

natioa 

Date. 

sion. 

North. 

Date. 

sion. 

North. 

Date. 

sioa. 

North. 

Date. 

sion. 

North. 

Date. 

sioa. 

Ncra. 

h  m 

0     f 

h  m 

•     1 

h  m 

O          1 

h  m 

0     / 

h  m 

• 

Oct. 

• 

8  14 

_ 

+8852 

Oct. 

9  25 

+81  41 

Oct. 

Z0  30 

+8258 

,i 

Oct. 

13  14 

4«8   9 

rr 

Oct. 

IS    3 

♦8733 

0.8 

8 
32.19 

60.63 

0.9 

s 
9.25 

49-45 

0.9 

51.88 

66.41 

0.9 

s 
3.37 

54.77 

I.I 

8 
45.22 

31.50 

1.8 

33-49 

60.45 

1.9 

9.39 

49.17 

1.9 

52.01 

66.06 

1.9 

3-45 

54.35 

2.1 

44.84 

31-25 

2.8 

34.80 

60.29 

2.9 

9.54 

48.90 

2.9 

52.14 

65.72 

9.9 

3-57 

53-94 

3-1 

44.48 

30-9> 

3.8 

36.07 

60.15 

3.9 

9.68 

48.65 

3.9 

52.28 

65.41 

3-9 

370 

53.55 

4.1 

44.15 

30-S9 

4.8 

37-31 

60.01 

4.9 

9.84 

48.42 

4.9 

52.42 

65.11 

4.9 

3.85 

53.18 

5-1 

43.83 

30.26 

5.8 

38.50 

59.88 

5-9 

9.98 

48.19 

5-9 

52.55 

64.82 

5.9 

3.98 

52.81 

6.1 

43.52 

29.95 

6.8 

39-63 

59.74 

6.9 

10. 1 1 

4796 

6.9 

52.67 

64.53 

6.9 

4.08 

52.46 

7.1 

43.22 

39.66 

7.8 

40.71 

59.60 

7.9 

10.24 

47.72 

7-9 

52.78 

64.24 

7.9 

4.14 

52.11 

8.1 

43.89 

39.39 

8.8 

41.80 

59.43 

8.8 

10.36 

47.45 

8.9 

52.89 

63.93 

8.9 

4-17 

51-75 

9-1 

42.53 

39.12 

9.8 

42.90 

59.25 

9.8 

10.48 

47.18 

9.9 

52.99 

63.60 

9.9 

4.18 

51-38 

10. 1 

43.X4 

38.S4 

10.8 

44.06 

59-05 

10.8 

10.61 

46.89 

10.9 

53  10 

63.25 

10.9 

4.18 

50.98 

II. I 

41.73 

9S54 

11.8 

45.30 

58.85 

11.8 

10.75 

46.58 

II. 9 

53.22 

62.89 

11.9 

4.22 

50.57 

12. 1 

41.31 

28.22 

ia.8 

46.64 

58.66 

12.8 

10.91 

46.2S 

12.9 

53.35 

62.52 

12.9 

4.31 

50.14 

13.1 

40.91 

27.87 

13-8 

48.05 

58.49 

13.8 

11.07 

46.00 

13.9 

5351 

62.17 

139 

4.45 

49-70 

14. 1 

40.54 

37.50 

X4.8 

49.50 

58.35 

14.8 

11.25 

45-74 

14.9 

53.67 

61.83 

14.9 

4.66 

49.27 

15.1 

40.31 

37.11 

15.8 

50.92 

58.24 

15.8 

11.42 

45.50 

15-9 

53.84 

61.52 

15.9 

4.91 

48.86 

16.  X 

39-93 

26.73 

16.8 

52.31 

58.16 

16.8 

"•59 

45-30 

16.9 

54.01 

61.24 

16.9 

5.20 

48.47 

17.1 

39.69 

26.35 

17.8 

53.65 

58.09 

17.8 

"•75 

45.12 

17.9 

54.18 

60.97 

17.9 

5.50 

48.11 

18.X 

39.47 

25.99 

18.8 

5489 

58.03 

18.8 

11.91 

44-94 

18.9 

54.33 

60.72 

18.9 

5-77 

47.77 

I9.X 

39.26 

25.66 

Z9.8 

56.07 

57-95 

19.8 

12.06 

44.76 

19.9 

54.48 

60.48 

19-9 

6.00 

47-*3 

20.0 

39.<H 

25.34 

ao.8 

57.20 

57-87 

20.8 

12.20 

44.57 

20.9 

54.61 

60.23 

20.9 

6.20 

47.10 

3I.O 

38.8X 

25-03 

ai.8 

58.33 

57.76 

21.8 

12.34 

44.37 

21.9 

54.74 

59.96 

21.9 

6.36 

46.77 

22.0 

38.5s 

24-73 

32.8 

59.48 

57.65 

22.8 

12.48 

44.15 

22.8 

54.88 

59.68 

22.9 

6.52 

46.42 

23.0 

38.28 

244a 

^3.8 

60.67 

57.53 

23.8 

12.62 

43.92 

23.8 

55.02 

59.39 

239 

6.68 

46.05 

24.0 

37.99 

24.10 

94-8 

61.92 

57-41 

24.8 

12.77 

43.69 

24.8 

55.16 

59.09 

24.9 

6.85 

45.67 

25.0 

37.70 

23.76 

a5-8 

63.22 

57-30 

25.8 

12.93 

43-47 

25.8 

55.31 

58.79 

25-9 

7.07 

45.38 

26.0 

37.41 

23.40 

26.7 

64.58 

57.20 

26.8 

13.10 

43.25 

26.8 

55.47 

58.50 

26.9 

7-32 

44.89 

37.0 

37.15 

23-03 

27.7 

65.96 

57.13 

27.8 

13.27 

43.04 

27.8 

55.65 

58.21 

27.9 

763 

44.50 

38.0 

36.92 

22.64 

98.7 

67.37 

57-07 

28.8 

13.45 

42.85 

28.8 

5584 

57-95 

28.9 

7-97 

44.12 

39.0 

36.71 

22.9$ 

29.7 

68.78 

57.03 

29.8 

13.64 

42.69 

29.8 

56.03 

57.70 

29.9 

8.35 

43.75 

30.0 

36.54 

2I.«1[ 

30.7 

70.18 

57.01 

30.8 

13.82 

42.54 

30.8 

56.22 

57.46 

30.9 

8.75 

43.39 

31.0 

36.39 

2146 

4k 

31.7 

71-54 

57.01 

31.8 

14.00 

42.41 

31.8 

56.41 

57.25 

31.9 

9.X7 

43.05 

32.0 

36.37 

21.08 

51.29       +51.28 

6.92        +6.85 

8.19        +8.13 

31- 

20      +31.19 

33.46         •W3.44 

8^  I3«      47".9i<5 

ph    25m            ^8    133 

io*»  20"     49". 679 

I2»» 

14"     27».688 

15^     4"  .   20'.10 

+88*»« 

53'      2- 

2".5o 

+81** 

42'      i: 

i".85 

+8a** 

59'   y 

3".46 

+88** 

10'     I 

5".98 

+87^ 

33'     3 

S".3i 

[Bph  15I 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Ofoombtldge  1119. 

1 H.  Dnoonls. 

80  H.  Camelop. 

Bradley  1678. 

Qroombild^  2883. 

Mag.  7.0 

Mag.  4.6 

Mag.  5.3 

Mag.  6.3 

Mag.  7.2 

Mean 

Right 

DccU- 

Mean 

Right 

Decli- 

Mean 

Right 

Decli- 

Mean 

Right 

Decli- 

Mean 

Right 

DecU- 

Solar 

Ascexi- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

SoUr 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Date. 

sxon. 

North. 

Date. 

sion. 

North. 

Date. 

sion. 

North. 

Date. 

sion. 

North. 

Date. 

sion. 

North. 

h  m 

0          f 

h  m 

0          / 

• 

h  m 

•     1 

h  m 

0     / 

h  m 

0     1 

Nov. 

8  IS 

+8852 

Nov. 

9  25 

-f-81  41 
II 

Nov. 

10  20 

4^2  58 
II 

Nov. 

13  14 

+SS    9 

Nov. 

15    3 

+8733 
$1 

0-7 

"54 

57.01 

0.8 

8 
14.00 

43.41 

0.8 

8 
56.41 

57.25 

0.9 

8 
9.17 

43.05 

I.O 

8 
36.27 

21.08 

1.7 

".83 

57-OI 

1.8 

14.18 

43.29 

1.8 

56.59 

57-05 

1.9 

9.58 

42.73 

2.0 

36.17 

20.72 

a-7 

14.06 

57.02 

3.8 

14.35 

42.17 

2.8 

56.76 

56.86 

2.9 

9-96 

42.42 

3.0 

36.07 

20.37 

3-7 

1525 

57.01 

3.8 

14.50 

42.05 

3.8 

56.93 

56.67 

3-9 

10.32 

43.12 

4.0 

35-95 

20.04 

4.7 

16.39 

56.99 

4.8 

14-65 

41.92 

4.8 

5709 

56.46 

4.9 

10.64 

41.82 

5.0 

35-82 

19.71 

5-7 

17-55 

56.95 

5-8 

14.81 

41.76 

5.8 

57.24 

56.24 

5-9 

10.92 

41.50 

6.0 

35-65 

19.38 

6.7 

18.74 

56.90 

6.8 

14-97 

41.59 

6.8 

57.40 

56.00 

6.9 

11.20 

41.17 

7.0 

35-45 

19.04 

7.7 

20.0X 

56.84 

7-8 

15-13 

41.41 

7.8 

57.56 

55-74 

7.9 

11.50 

40.82 

7.9 

35.25 

28.69 

».7 

"•35 

56.78 

8.8 

15-30 

41.24 

8.8 

57-74 

55-49 

8.9 

11.83 

40.45 

8.9 

35.06 

18.31 

9.7' 

22.76 

56.7  s 

9.8 

1549 

41.07 

9-8 

57-93 

55.24 

9.9 

12.21 

40.07 

9-9 

34.90 

17.91 

10.7 

24.22 

56.74 

10.8 

15.69 

40.92 

10.8 

58.14 

55-00 

10.9 

12.67 

39-70 

10.9 

34.77 

17.48 

11.7 

25-69 

56.77 

11.8 

15.89 

40.80 

H.8 

58.35 

54.79 

II.9 

13.18 

39.35 

IZ.9 

34.70 

17.05 

12.7 

27.13 

56.82 

12.8 

16.09 

40.71 

12.8 

58.57 

54.61 

12.9 

13-72 

39.02 

12.9 

34.67 

16.63 

X3-7 

28.47 

56.88 

13-7 

16.28 

40.65 

138 

58.78 

54.45 

13-9 

14.27 

38-72 

13-9 

34.66 

16.23 

14.7 

29-73 

56.97 

14.7 

16.46 

40.61 

14.8 

58.98 

5432 

14.9 

14.81 

38.45 

14.9 

34.68 

15-86 

>S-7 

30.91 

57.04 

X5.7 

16.63 

40.56 

15-8 

59-17 

54.19 

15-9 

15.31 

38.19 

15.9 

34.70 

15-51 

16.7 

32-04 

57." 

16.7 

16.79 

40.51 

16.8 

59-35 

5407 

16.9 

15-79 

37.93 

16.9 

34.70 

15.18 

17-7 

33-13 

57.16 

17.7 

16.95 

40.45 

17-8 

59-52 

53-94 

17.9 

16.22 

37.68 

17.9 

34.68 

14.85 

18.7 

34.24 

57.19 

18.7 

17. II 

40.38 

18.8 

59-69 

53-79 

18.9 

16.63 

37-42 

18.9 

34.64 

14.53 

19.7 

3536 

57.3a 

19.7 

17.27 

40.29 

19.8 

59.86 

53.63 

19.8 

17.04 

37-15 

19.9 

34.59 

14.20 

20.7 

36.53 

57-25 

ao.7 

17.44 

40.20 

20.8 

60.04 

53-46 

20.8 

17.46 

36.87 

20.9 

34.54 

13.85 

21.7 

37-75 

57-28 

31. 7 

17.61 

40.11 

21.8 

60.23 

5329 

21.8 

17.91 

36.57 

21.9 

34.30 

13.48 

22.7 

3901 

57-32 

32.7 

17.78 

40.03 

22.8 

60.42 

53-13 

22.8 

18.39 

36.27 

22.9 

34.46 

13.10 

a3-7 

40.31 

57-38 

23-7 

17.97 

39-95 

23-8 

60.63 

52.98 

23.8 

18.92 

35-99 

23.9 

34.45 

12.71 

1 

24-7 

41.61 

57.47 

24.7 

18.15 

39-90 

24.8 

60.84 

52.84 

24.8 

19.49 

35-70 

24.9 

34.48 

12.32 

25-7 

42.92 

57-57 

25-7 

18.35 

39.87 

25.8 

61.06 

52.72 

25.8 

20.09 

35-42 

259 

34.54 

".93 

26.7 

44.32 

57-70 

26.7 

18.55 

39-86 

26.8 

61.28 

52.61 

26.8 

20.72 

35-16 

26.9 

34.63 

"•53 

27.7 

45.46 

57-84 

27-7 

18.73 

39.87 

27.7 

61.50 

52.53 

27.8 

21.37 

34.91 

27.9 

34.74 

II. 15 

28,7 

46.65 

57-98 

28.7 

18.92 

3990 

28.7 

61.72 

5247 

28.8 

22.01 

34.69 

28.9 

34.88 

10.78 

29.7 

47-77 

58.13 

29.7 

19.09 

39-93 

29.7 

61.92 

52-42 

29.8 

22.64 

34.49 

29.9 

35-03 

10.43 

30.7 

48.81 

58.28 

30.7 

19.26 

3996 

30.7 

62.11 

52.37 

30.8 

2323 

34.30 

30.9 

35-17 

10.10 

31.6 

49.82 

58.41 

31-7 

19.42 

3998 

31-7 

62.30 

52.32 

31-8 

23-78 

34.12 

31-9 

35.28 

9.79 

SI. 

28      -t-si.ay 

6.93        ■•■6.85 

8.18 

+8.12 

31.15      +31.14 

23-43       +23.41 

^  13"     47'-9i6 

9^  25»       4'.i33 

io*»  20™     A 

^9'-679 

12'*  14a     27V688 

15**     4"*       20».I0 

^"^  53'     22".5o 

+81*  42'     i2".85 

+82<>59'     3< 

^".46 

+88**  10'     i5".98 

+87^33'     38".3i 

33281 

'*— 1915 

\\ 

) 

[Bph  i« 

;] 
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DECEMBER,  1915. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Qroombrldge  1119. 

Mag.  7.0 

1  H.  Draconis. 

Mag.  4.6 

.  80  H.  Camelop. 

Mag.  5.3 

Bradley  1672. 

Mag.  6.3 

Groombildce  fSXL 
Mag.  7.3 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 

North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecU- 
naticm 
North, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decfi. 
nation 
KoriL 

h  m 

e       t 

h  m 

•     t 

h   m 

0     / 

h  m 

0     / 

h  m 

•    $ 

Dec. 

8  IS 

+8852 
It 

Dec. 

9  25 

+81  41 

Dec. 

10  21 

+82  58 

Dec. 

12  14 

■^^    9 

Dec. 

15    3 

+8733 

0-7 

s 

48.81 

58.28 

0.7 

s 
19.26 

39.96 

0.7 

s 

2. II 

52.37 

0.8 

s 

23.23 

34.30 

0.9 

s 

35.17 

10.10 

1.6 

49.82 

58.41 

1-7 

19.42 

39-98 

1.7 

2.30 

52.32 

1.8 

23.78 

34.12 

1.9 

3528 

9-79 

2.6 

50.81 

58.53 

2.7 

19.57 

39.99 

2.7 

2.47 

52.25 

2.8 

24.29 

33-93 

2.9 

35-37 

9.48 

3.6 

51.81 

58.64 

3.7 

19.72 

39.98 

3.7 

2.65 

52.17 

3.8 

24.78 

33.72 

3.9 

35-44 

9.17 

4.6 

52.86 

58.73 

4.7 

19.88 

39.96 

4.7 

2.83 

52.08 

4.8 

25.28 

33.49 

4.9 

35.49 

S.84 

5.6 

5398 

58.82 

5.7 

20.04 

3992 

5-7 

3.02 

5197 

5.8 

25.80 

33.25 

5-9 

35-54 

«-49 

6.6 

55-18 

58.92 

6.7 

20.22 

39.90 

6.7 

3.24 

51.86 

6.8 

26.37 

3300 

6.9 

35-61 

8.U 

7.6 

56.43 

59.04 

7.7 

20.41 

39.89 

7.7 

3.45 

51.77 

7.8 

27.00 

32.76 

7-9 

35.71 

7.74 

8.6 

57.68 

59.20 

8.7 

20.60 

39.91 

8.7 

3.68 

51.70 

8.8 

27.69 

32.52 

8.9 

35.86 

7-34 

9.6 

58.90 

59.38 

9.7 

20.80 

39.97 

9-7 

3.91 

51.67 

9.8 

28.42 

32.31 

v9.9 

36.06 

6.95 

10.6 

60.06 

59.59 

10.7 

20.99 

40.05 

10.7 

4.13 

51.66 

10.8 

29.15 

32.13 

10.9 

36.30     t.^ 

11.6 

61.12 

59.81 

11.7 

21.17 

40.15 

II. 7 

4.35 

51.67 

II. 8 

29.88 

31.98 

II. 9 

36.56 

6-i5 

12.6 

62.08 

60.03 

12.7 

21.34 

40.25 

12.7 

4.56 

51.70 

12.8 

30.58 

31.85 

12.9 

36.82 

5.91 

13.6 

62.96 

60.24 

13.7 

21.49 

40.36 

13.7 

4.75 

51.74 

13.8 

31.25 

31.74 

13-9 

37.08 

5.63 

14.6 

63.80 

60.44 

14.7 

21.63 

40.46 

14.7 

4.93 

51-77 

14.8 

31.86 

31.63 

14.9 

37.31 

534 

15.6 

64.61 

60.62 

• 

157 

21.77 

40.55 

15.7 

5.10 

51.78 

15-8 

32.45 

31.51 

15.9 

37.53 

5.c^ 

16.6 

65.44 

60.79 

16.7 

21.91 

40.63 

16.7 

5.27 

51.79 

16.8 

3302 

31.39 

16.9 

37-73 

4.7« 

17.6 

66.29 

60.96 

17.7 

22.05 

40.69 

17.7 

5.45 

51.79 

17.8 

33.60 

31.26 

17.9 

3792 

4.55 

18.6 

67.18 

61.13 

18.7 

22.20 

40.76 

18.7 

5.63 

51.78 

18.8 

34.19 

31.12 

18.9 

38.12 

4.SO 

19.6 

68.12 

61.31 

19.7 

22.36 

40.82 

19.7 

5-8i 

51.78 

19.8 

34.82 

30.97 

19.9 

3833 

3-90 

20.6 

69.07 

61.51 

20.6 

22.52 

40.90 

20.7 

6.01 

51-79 

20.8 

35.47 

30.83 

20.9 

38.55 

35« 

21.6 

70.05 

61.72 

21.6 

22.68 

41.00 

21.7 

6.21 

51.81 

21.8 

36.17 

30.69 

21.9 

38.80 

525 

22.6 

71.02 

61.95 

22.6 

22.84 

41.12 

22.7 

6.41 

51.85 

22.8 

36.90 

30.56 

22.9 

39-09 

2-9J 

23.6 

71.97 

62.20 

23.6 

23.01 

41.26 

23.7 

6.62 

51.90 

23.8 

37.66 

30.45 

23.9 

39-41 

3.61 

24.6 

72.87 

62.46 

24.6 

23.17 

41.42 

24.7 

6.83 

51.98 

24.8 

38.42 

30.36 

24.9 

39-76 

2.39 

25.6 

73-71 

62.74 

25.6 

23.33 

41.58 

257 

7.04 

52.07 

25.8 

39.19 

30.29 

259 

40.13 

2.00 

26.6 

74.48 

63.02 

26.6 

2349 

41.76 

26.7 

7.24 

52.18 

26.7 

39.93 

30.24 

26.9 

40.49 

I-7* 

27.6 

75.17 

63.31 

27.6 

23.62 

41.96 

27.7 

7.42 

52.29 

27.7 

40.65 

30.21 

27.9 

40.88 

1.471 

28.6 

75.80 

63.58 

28.6 

23-74 

42.14 

28.7 

7.59 

52.41 

28.7 

41.33 

30.20 

28.9 

41-24 

A 

29.6 

76.38 

63-83 

29.6 

23.87 

42.30 

29.7 

7.75 

52.52 

29.7 

41.96 

30.17 

29.9 

41.57 

i.oil 

30.6 

76.96 

64.05 

30.6 

23.98 

42.45 

30.7 

7.90 

52.61 

30.7 

42.56 

30.14 

30.9 

41.88 

o.Sil 

31.6 

77.58 

64.27 

31.6 

24.10 

42.59 

31.7 

8.06 

52.69 

31-7 

43.14 

30.10 

31.9    42.16 

0.59I 

51-32        + 

51.31 

6.92 

+6.85 

8. 

18 

+8.12 

31.12       +31.11 

23.41      +2 

3-39  1 

8»»  13m      ^ 

^7-.9i6 

9^25" 

4M33 

lO*^ 

20™     A 

^9«.679 

i2*»  14™     27". 688 

l^h    4»     20MO| 

+88*»i 

53'      a- 

i".50 

+81^ 

42'     li 

i".85 

+82^ 

59'     3< 

D".46 

+88^ 

10'      I 

5".98   1 

+87«, 

33'    38' 

'31 1 

[Eph  15] 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


f  Vtsm  Minorls. 

^  Vnm  Hinoris. 

A.  ITrsae  Minorls. 

76  Draconis. 

89  H.  Cephei. 

Mag.  4.4 

Mag.  4.4 

Mag.  6.6 

Mag.  5.7 

Mag.  5.6 

Mean 

Right 

Decfi- 

Mean 

Right 

Decli- 

Mean 

Right 

Decli- 

Mean 

Right 

Decli- 

Mean 

Right 

Decli- 

Soter 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Date. 

sion. 

North. 

Date. 

sion. 

North. 

Date. 

sion. 

North. 

Date. 

sion. 

North. 

Date. 

sion. 

North. 

h  m 

•     / 

h  m 

0     / 

h  m 

e       / 

h  m 

•     t 

h  m 

•     t 

Jan. 

1654 

-f82  10 

Jan. 

1759 

+8636 

Jan. 

19    3 

+89      0 
n 

Jan. 

2048 

+8213 

Jan. 

2327 

+8650 
II 

0.9 

s 
28.83 

27.10 

0.9 

s 
14.03 

40.49 

I.O 

23.85 

47.52 

I.I 

s 
37.22 

10.73 

1.2 

s 
28.42 

41.13 

1.9 

28.87 

26.73 

1.9 

13-99 

40.12 

2.0 

2333 

47.18 

2.1 

37.10 

10.46 

2.2 

27-98 

41.11 

2.9 

28.93 

26.35 

2.9 

13-99 

39-73 

3-0 

22.88 

46.83 

3-1 

36.98 

10.18 

3-2 

27.54 

41.07 

3-9 

39.00 

25.98 

3.9 

14.01 

39-34 

4.0 

22.51 

46.46 

4-1 

36.87 

9.88 

4.2 

27.10 

41.00 

4-9 

29.07 

25.61 

4.9 

14.06 

38.97 

5.0 

22.25 

46.10 

5-1 

36.77 

9-57 

5.2 

26.68 

40.91 

5-9 

2915 

25.27 

5-9 

14.13 

38.61 

6.0 

22.08 

45-74 

6.1 

36.68 

9-25 

6.2 

26.28 

40.79 

6.9 

29.24 

24.95 

6.9 

14.22 

38.27 

6.9 

22.00 

45-40 

7.1 

36.61 

8.95 

7.2 

25.91 

40.67 

7.9 

»9-33 

24.65 

7-9 

14-31 

37-96 

7-9 

21.94 

45-09 

8.1 

36.55 

8.66 

8.2 

25.57 

40.55 

&.9  39.41 

24.38 

8.9 

14-39 

37-67 

8.9 

21.89 

44.80 

9.1 

36.49 

8.40 

9-2 

25.26 

40.45 

9.9  i  29-48 

1 

24.12 

9-9 

14.45 

37-39 

9-9 

21.79 

44-52 

10. 1 

36.43 

8.15 

10.2 

24.96 

40.36 

'0.9,29.55 

23.86 

10.9 

14.50 

37.11 

10.9 

21.63 

44.25 

II. I 

36.36 

7.91 

II. 2 

24.66 

40.28 

X1.9 

29.60 

23.58 

11.9 

14.53 

36.82 

11.9 

21.40 

43.98 

12.1 

36.29 

7.68 

12.2 

24.33 

40.22 

12 .9 

29.66 

23.28 

12.9 

14.55 

36.51 

12.9 

21. II 

43.68 

13-1 

36.20 

7-44 

13.2 

23-97 

40.16 

13-9 

29.72 

22.95 

139 

14.58 

36.18 

139 

20.83 

43.36 

14. 1 

36.11 

7.16 

14.2 

23-59 

40.09 

14.9 

29.80 

22.61 

14.9 

14.64 

35-82 

14.9 

20.61 

43.01 

15-1 

36.02 

6.86 

15.2 

23-19 

39-99 

15.9 

29.88 

22.27 

15-9 

14.72 

35-45 

15.9 

20.46 

42-64 

16.0 

35-93 

6.54 

16.2 

22.78 

39.87 

16.9 

29.99 

21.94 

16.9 

14.83 

35.09 

16.9 

20.42 

42.27 

17.0 

35-86 

6.20 

17.2 

22.37 

39-72 

17.9 

30-11 

21.62 

17.9 

14.97 

34-74 

17.9 

20.49 

41.90 

18.0 

35.80 

5.85 

18.2 

21.99 

39-55 

18.9   30.23 

21.32 

18.9 

15-13 

34-40 

18.9 

20.67 

41-54 

19.0 

35-75 

5.50 

19. 1 

21.63 

39-36 

19.9 

30-35 

21.05 

19.9 

15-31 

34-09 

19.9 

20.90 

41.20 

20.0 

35.71 

5.16 

20.1 

21.31 

39.16 

:io.9 

30.47 

20.80 

20.9 

15-50 

33-79 

20.9 

21.18 

40.89 

21.0 

35.68 

4.83 

21. 1 

21.01 

38.96 

«x.9 

30.59 

20-57 

21.9 

15.68 

33-51 

21.9 

21.46 

40.59 

22.0 

35.67 

4.52 

22.1 

20.72 

38.76 

U.9 

30.70 

20.34 

22.9 

rS-85 

33-25 

22.9 

21.74 

40.30 

23.0 

35-65 

4.23 

23.1 

20.45 

38.58 

«3-9 

30.81 

20.12 

239 

16.01 

33-00 

23-9 

21.99 

40.02 

24.0 

35-62 

3.94 

24.1 

20.19 

38.41 

«4.9 

30.91 

19.91 

24.9 

16.17 

32.74 

24.9 

22.21 

39-74 

25.0 

35-59 

3-65 

25-1 

1993 

38.24 

«5.9 

31.02 

19.68 

259 

16.31 

32.48 

25.9 

22.37 

39.46 

26.0 

3556 

3-37 

26.1 

19.65 

38.08 

96.9 

31.1a 

19.44 

26.9 

16.45 

32.20 

26.9 

22.51 

39.16 

27.0 

35-52 

3-08 

27.1 

19.35 

37.93 

«7.9 

31-22 

19.19 

27.9 

16.60 

31.91 

27.9 

22.68 

38.85 

28.0 

35-49 

2.78 

28.1 

19.03 

37-76 

28.9 

31.33 

18.92 

28.9 

16.76 

31.60 

28.9 

22.85 

38.53 

29.0 

35.45 

2.46 

29.1 

18.70 

37-59 

«).8 

31-45 

18.65 

29.9 

16.93 

31.28 

29.9 

23.05 

38.19 

30.0 

35-41 

2. II 

30.1 

18.36 

37-39 

30.8 

31-58 

18.38 

30-9 

17.12 

30.96 

30.9 

23-34 

37-84 

31-0 

35-37 

1-75 

31-I 

18.02 

37-17 

31.8 

31.72 

18.12 

31-9 

1735 

30.65 

31.9 

23.72 

37.48 

32.0 

35-35 

1-39 

32.1 

17.69 

36.93 

7.< 

14         -'•7.27 

16.91       +16.88 

57-98       +57.98 

7.38 

+7.32 

18.17        +18.14 

^^  54*      37'-997  | 

17^  59"     40".30 

19^    5«       3V27 

20^  48™     ^ 

^8».820 

23^  27"     44'.653 

+82*] 

LO'        4i 

^'^o5  1 

+86** 

36'    5^ 

c".i9    1 

+89° 

0'     5^ 

t".i3    1 

+82° 

13'       - 

i".89 

+86^ 

50'     1 

9".i6 

[Bph  tsl 
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FEBRUARY,  1915/ 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


€  ITrsn  ICixLoiis. 
Mag.  4.4 


Mean 

Right 

Solar 

Asceor 

Date. 

81011. 

h  m 

Feb. 

1654 

s 

0.8 

3172 

1.8 

31-87 

2.8 

32.02 

3.8 

32.17 

4.8 

32.32 

5.8 

32.46 

6.8 

32.59 

7.8 

32.71 

8.8 

32.83 

9.8 

32.95 

10.8 

3307 

11.8 

33-21 

12.8 

33-37 

13-8 

33-53 

Z4.8 

33  70 

15-8 

33.87 

16.8 

34.04 

17.8 

34.20 

18.8 

34.36 

19.8 

34.5a 

20.8 

34.66 

21.8 

34.80 

22.8 

34.95 

23.8 

35-09 

24.8 

3524 

25.8 

35-39 

26.8 

35-55 

27.8 

35-72 

28.8 

35-89 

29.8 

36.07 

308 

36.25 

318 

36.42 

Dedi- 
nation 
North. 


0  / 

+82  10 


// 


8.12 

7-89 
7.68 

7-49 

7-33 
7.20 

7.07 

6.92 

6.76 
6.58 
6.38 
6.17 

598 
5.80 

5-64 
5.51 

5-41 
5-32 
5-25 
519 

5-13 

5-07 

4.99 
4.90 

4.81 

4.70 
4.60 

4.50 

■443 
4.38 
436 
4.36 


7-34 
i6»»  54" 

10' 


.^82°  —* 


+7.27 

37'-997 
44".o5 


S  IJrsfle  ICixLOils. 
Mag.  4.4 


Mean 

Right 

SoUr 

Ascen- 

Date. 

sion. 

h  m 

Feb. 

1759 

• 

0.9 

17.35 

1.9 

17.59 

2-9 

17.86 

3-9 

18.13 

4-9 

18.40 

5.9 

18.66 

6.9 

18.89 

7-9 

19.10 

8.9 

19.29 

9-9 

19,49 

10.9 

19.70 

11.9 

19.94 

12.9 

20.20 

13-9 

20.49 

14.9 

20.81 

15-8 

21.15 

16.8 

21.49 

17.8 

21.82 

18.8 

22.15 

19.8 

22.46 

20.8 

22.77 

21.8 

23.06 

22.8 

2334 

23.8 

23.62 

24.8 

23.90 

25.8 

24.19 

26.8 

24.50 

27.8 

24.84 

28.8 

25-19 

29.8 

2556 

30.8 

2595 

31-8 

26.33 

Decti- 
nation 
Norlk. 


+8636 


n 


30.65 

30.35 
30.08 

29-83 

29.61 
29.41 
29.22 
29.03 

28.81 
28.58 

28.33 
28.07 

27.80 

27 -54 
27.30 

27.09 

26.91 

26.75 
26.60 

26.46 

26.33 
26.19 
26.05 
25.89 

25-73 

2555 

25-37 
25.20 

25-03 
24.88 
24.76 
24.68 


16.90      +16.87 
40".30 
36'      51".  19 


17^  59» 
-f86' 


X  TTrstt  ICixLOils. 
Mag.  6.6 


Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Feb. 

h  m 
19    3 

0.9 

8 
23.72 

1.9 
2-9 

24.21 
24.78 

3-9 

25.40 

4.9 
5-9 

26.03 
26.64 

6.9 
7-9 

27.19 
27,65 

8.9 

28.06 

9.9 
10.9 

28.45 
28.86 

II. 9 

29-35 

12.9 

2993 

139 

30.61 

14.9 

31-39 

15-9 

32.23 

16.9 

33-13 

17.9 

34.04 

18.9 

34.94 

19.9 

35-81 

20.9 

36.65 

21.9 
22.9 

37-45 
38.21 

239 

38.94 

24.9 

3967 

259 
26.9 

40.45 
41.26 

27.9 

42.14 

28.9 

43-13 

29.9 

44.19 

30-9 
31.8 

4532 
46.48 

Decli- 
nation 
North. 


+89    o 


rt 


3748 

37-14 
36,82 

36.52 

36.25 
36.00 

35-77 
35-54 

35-29 
35-02 

34.73 
34.43 

34.11 
33  80 

33-50 

33-22 

32.97 
32.73 
32-51 
3231 

32.11 
31-91 
31-71 
31-50 

31-27 
31.04 

30.79 
3053 

30.29 
30.07 
29.87 
29.70 


57.83       +57-82 
>""       3*.27 


19^    5° 
+89°    o'      51 

[£ph  15] 


// 


13 


76  Diaoanis. 

Mag.  5.7 


Mean 
Solar 
Date. 


Feb. 

i.o 
2.0 

2-9 

3.9 
4.9 

5-9 
6.9 

7-9 

8.9 

9.9 

10.9 

II. 9 

12.9 

13.9 
14.9 
159 

16.9 
17.9 
18.9 
19.9 

20.9 
21,9 
22.9 

23.9 

24.9 

25-9 
26.9 

27.9 

28.9 
29.9 

30.9 
31-9 


Right 
Ascen- 
sion. 


h  m 
20  48 

s 
35-35 
35-34 
35-34 
35-36 

35-39 
35-41 
35-43 
35-44 

35-44 
35-43 
35-43 
35-42 

35-43 

35-45 
3548 

35-53 

35-59 
35-65 
35-71 
35-77 

35.83 
35-88 

35-93 
35-98 

36.02 
36.06 

36.11 
36.16 

36.23 

36.31 
36.40 

36.50 


Decli- 
nation 
North. 


+82  12 


ti 


61.39 
61.02 
60.66 
60.31 

59.99 
59-68 

59-40 
59-13 

58.86 

58.57 
58.25 

57-91 

57-55 
57-19 
56.83 

56.47 

56.13 
55.82 

55-52 
55-23 

5495 
54.69 

54-42 

54-14 

53-84 
53-54 
53-22 

52.89 

52-56 
52.23 

51-92 
51.64 


7.38 

20»*  4&^ 

13' 


+82°  --' 


+7-31 

48V820 
2". 89 


89H.  GepbeL 

Mag.  5.6 


Mean 
Solar 
Date. 


Feb. 


I. 
2. 

3- 
4. 

5- 
6. 

7- 
8. 

9- 

10. 

II. 
12. 

13- 
14. 

15- 
16. 

17- 
18. 

19. 

20. 

21. 
22. 

23- 
24. 


25.0 
26.0 
27,0 
28.0 

29.0 
30.0 

31.0 
32.0 


Right 
Ascen- 
sion. 


Dccfi- 
North. 


h  m 

2327 
s 
7.69 

7-39 
7.12 

6.89 

6.69 
6.50 
6.32 
6.12 

591 
567 
5-41 
5-14 

4.88 
4.64 
4.42 
4.23 

4.08 

3-95 
3-84 
3-73 

363 
3-52 

3-39 
3-26 

3-" 
2.96 

2.80 

2.65 

2.52 
2,42 
2.36 

2.34 


+8650 


It 


36-93 
36.67 
36.40 
36-13 

35'« 

35-63 
35-4i 

35-01 
34-81 
34-59 
34-34 

34-«7 
33-77 
3346 
33-H 

32.8J 

32.51 
32.32 

31-93 

3165 

3i.3« 
31.12 

30.86 

3059 

30-31 
30.01 

29.69 

29-35 
29.00 

28.66 

28.32 


18.16 
23*»  27" 

+86^50' 


+18.13 

44*.6s3 
19' 


".x6 


MARCH,  1915. 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 


€  Unas  Minoils. 
Mag.  4.4 


S  TJrsie  ICixLOxis. 
Mag.  4.4 


X  Vnm  ICixLoils. 
Mag.  6.6 


76  Dxaoonis. 

Mag.  5.7 


89  H.  Ceiihei. 

Mag.  5.6 


I 


Ricfat 

Ascot- 

sioa. 


0.8 
X.8 


h  in 
1654 

8 

35-89 
36.07 


Dedi- 
nation 
North. 


Mean 

Solar 
Date. 


3.8 

36.25 

3.« 

36.42 

4.8 

36.59 

5.8 

36.74 

6.8 

36.88 

7-7 

3702 

8.7 

37x6 

9  7 

37.29 

10.7 

37-44 

11.7 

37.60 

ia.7 

37.77 

13.7 

37.95 

14.7 

3^-^3 

iS-7 

38.30 

X6.7 

38.47 

17-7 

38.64 

18.7 

38.80 

19.7 

38.94 

20.7 

39.08 

ax.7 

39.22 

22.7 

39.35 

a3-7 

39.49 

«4.7 

39.63 

«5.7 

39.78 

96.7 

39-93 

a7-7 

40.09 

«8.7 

40.25 

39. 7 

40.41 

307 

40.57 

3«-7 

40.71 

-»^3  ZO 

ft 

14.43 
14.38 

14.36 
14.36 

14.39 

14.43 
14.47 

14.49 

14.50 
14.49 
14. 46 
14.44 

X4.44 

14.45 
14.48 

14.55 
14.64 

14-75 
14.86 

14.98 

15.10 
15-20 
15-30 
15-39 

15.46 

15-53 
15.61 

15.71 

15.82 

15.96 
16.13 
16.32. 


7.34 
x6»»54- 

482**  10' 


+7.27 

37'.997 


,tf 


44".os 


Mar. 

0.8 
1.8 
2.8 
3.8 

4.8 

5.8 
6.8 

7.8 

8.8 

9.8 

Z0.8 

11.8 

12.8 

13-8 
14.8 

15.8 

16.8 
17.8 
18.8 
19.8 

20.8 
21.8 
22.8 

23.7 

24.7 

25-7 
26.7 

27.7 

28.7 
29.7 

30.7 
31.7 


Right 

Asccn- 

Bion. 


h  in 
1759 

8 
25.19 
2556 

25-95 
26.33 

26.69 
27.03 
27-35 
27.65 

27-95 
28.24 

28.55 
28.88 

29.25 
29.63 
30.03 
30.44 

30.84 

31.23 
31-60 

31-96 

32.30 
32.63 
32.96 
33.28 

33-6o 

33-93 
34-28 

34-65 

3504 
35-43 
35.83 
36.21 


Decli- 
nation 

North. 


Mean 
Solar 
Date. 


+8636 


If 


25.03 
24.88 

24.76 

24.68 

24.62 
24.58 

24.54 
24.50 

24.43 
24-34 
24.24 
24.13 

24.04 
23.96 
23.90 

23.87 

23.86 
23-88 
23.91 

23.94 

23-97 
24.00 

24.02 

24.04 

24.04 
24.03 
24.02 
24.03 

24.05 
24.10 
24.17 
24.28 


16.89      '*-i6.86 

17**  59"     40*.3o 
+86*36'     51  ".19 


Mar. 

0.9 

1.9 
2-9 
3.8 

4.8 

5.8 
6.8 

7-8 

8.8 

9.8 

10.8 

11.8 

12.8 

13-8 
14.8 

15-8 

16.8 
17.8 
18.8 
19.8 

20.8 
21.8 
22.8 
23.8 

24.8 
25.8 
26.8 
27.8 

28.8 
29.8 
30.8 
31.8 


Ri«ht 
Ascen- 
sion. 


h  m 
19    3 

8 
43.13 
44.19 

45-32 
46.48 

47-60 
48.66 

49.65 
50.57 

51.44 
52.31 
53-21 
54.18 

55-27 

56.43 
57.66 

58.95 

60.24 

61.53 
62.78 

63.98 

65.12 
66.21 
67.28 
68.33 

6938 

70.45 
71-57 
72.77 

74.04 

75.38 

76.73 
78.07 


Decli- 
nation 
North. 


Mean 
Solar 
Date. 


+89    O 


// 


30.29 
30.07 

29.87 
29.70 

29.56 
29.44 

29-33 
29.21 

29.07 
28.92 

28.75 
28.56 

28.38 
28.21 
28.06 

27.93 

27.83 

27-75 
27.68 

27.62 

27.58 

27-53 
27.48 

27.41 

27.33 

27-24 

27.15 
27.06 

26.99 
26.94 
26.92 
26.93 


57-75      +57-74 

19*"    5"      3'-27 
+89*    o'     5i".i3 

[Bph  is) 


Mar. 

0.9 

1-9 
2.9 
3.9 

4.9 

5.9 
6.9 

7.9 

8.9 

9.9 
10.9 

11.9 

12.9 

13.9 
14.9 
15.9 

16.9 
17.9 
18.9 
19.9 

20.9 
21.9 
22.9 

23-9 

24.9 

25-9 
26.9 

27-9 

28.9 
29.9 
30.8 
31.8 


Right 
Ascen- 
sion. 


h  m 
2048 

8 
36.23 

36.31 
36.40 

36.50 

36.61 

36.71 
36.81 

36.89 

36.97 
3704 

37-12 
37.20 

37.29 
3738 
3750 
37.63 

37.76 

3789 
38.03 
38.16 

38.29 
38.41 

38.52 
38.63 

38.74 
38.85 

38.97 
39.09 

39-23 
39-39 
39-54 
39-71 


Decli- 
nation 
North. 


Solar 
Date. 


+82  12 


If 


52.56 
52.23 
51-92 
51.64 

51.38 

51.15 
50.94 
50.73 

50.50 
50.26 

50.01 
49.73 

49.44 
49.16 
48.89 
48.63 

48.39 
48.17 

47.97 
47.79 

47.62 

47-45 
47-29 

47-11 

46.92 

46.72 

46.52 
46.30 

46.10 

45-91 

45.75 
45.61 


7-38 

20»»  48" 
■K82'*  13' 


+7.31 

48«.820 
2".89 


Mar. 

1.0 
2.0 

3.0 
4.0 

5-0 
6.0 

7-0 
8.0 


Right 
Ascen- 
sion. 


h  m 
2327 

8 
12.52 

X2.42 

12.36 

12.34 

12.34 

12.35 
12.35 
12.34 


Decli- 

nation 
North. 


9.0 

12.31 

lO.O 

X2.25 

II.O 

12.18 

12.0 

12. ZZ 

13-0 

Z2.o6 

14.0 

12.03 

14.9 

Z2.04 

15.9 

12.08 

16.9 

Z2.Z4 

17.9 

Z2.23 

18.9 

12.32 

19.9 

12.43 

20.9 

12-53 

21.9 

12.62 

22.9 

Z2.69 

23-9 

12.75 

24.9 

12.80 

25-9 

12.85 

26.9 

12.90 

27.9 

12.97 

28.9 

13-07 

29.9 

13-19 

30.9 

13.36 

31.9 

13.56 

^^50 


n 


29.35 

29.00 

28.66 

28.32 

28.00 
27.70 

27.43 
27.17 

26.91 
26.64 
26.36 
26.04 

25-71 
2537 

25.01 
24.65 

24.30 
23.97 

23.66 
23.36 

23.07 
22.78 
22.50 
22.24 

21.96 
2Z.67 

21.36 

21.04 
20.7X 

20.38 

20.06 

19-75 


18.14 
23**  27" 
+86*»5o' 


+18.12 
44*.653 

19' 


".16 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


€  Ursse  Minoxls. 

d  Vnm  Minoils. 

A.  Urs«  Minorls. 

76  Dxaoonis. 

89  H.  GepheL 

Mag.  4.4 

Mag.  4.4 

Mag.  6.6 

Mag.  5.7 

Mag.  5.6 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecU- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecU- 

naticm 
North. 

Mean 
Solar 
Date. 

Right 

Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Dccfi. 

natioa 
Norlk. 

h   m 

e       / 

h  m 

•     1 

h  m 

0     / 

h  m 

m       f 

h   m 

•    t 

Apr. 

1654 

+82    10 

If 

Apr. 

1759 

+8636 

Apr. 

19    4 

+89    0 

f  r 

Apr. 

3048 

+82  12 

Apr. 

2337 

+8650 

0.7 

8 
40.71 

16.32 

0.7 

8 
36.21 

24.28 

0.8 

8 
18.07 

26.93 

0.8 

8 
39-71 

45.61 

0.9 

8 
13.56 

19.75 

1-7 

40.85 

16.53 

1-7 

36.56 

24.41 

1.8 

19.36 

26.97 

1.8 

3987 

45-50 

1.9 

1377 

1947 

2.7 

40.98 

16.74 

2.7 

36.88 

24.54 

2.8 

20.55 

27.01 

2.8 

40.02 

45.41 

2.9 

13.98 

19.22 

3-7 

41.09 

16.94 

3-7 

37.18 

24.67 

3.8 

21.64 

27.06 

3.8 

40.15 

45.34 

3.9 

14.18 

18.98 

4.7 

41.19 

17.12 

4.7 

37-47 

24.78 

4.8 

22.68 

27.10 

4.8 

40.29 

45.26 

4.9 

14-36 

18.76 

5-7    41.30 

17.28 

5.7 

37.75 

24.88 

5.8 

23.67 

27.12 

5-8 

40.42 

45.17 

5.9 

14-51 

18.54 

6.7  1  41.40 

17.43 

6.7 

38-04 

24.96 

6.8 

24.69 

27.12 

6.8 

40.55 

45-o6 

6.9 

14.64 

18.30 

7-7    41.52 

17.57 

7-7    38.35 

25.02 

7.8 

25.77 

27.11 

7.8 

40.67 

44.93 

7.9 

14.77 

18.04 

8.7 

41.65 

17.71 

8.7 

38.69 

25.09 

8.8 

26.90 

27.09 

8.8 

40.81 

44.79 

8.9 

14.91 

17.77 

9-7 

41.80 

17.87 

9-7 

3904 

25.17 

9-7 

28.13 

27.08 

9.8 

40.95 

44.65 

9.9 

15.07 

I7.4S 

10.7 

41-95 

18.06 

10.7 

39-40 

25.27 

10.7 

29.41 

27.09 

10.8 

41. II 

44.52 

10.9 

15.25 

i;.iS 

11.7 

42.09 

18.28 

1 1.7 

39-77 

25.40 

II. 7 

30.75 

27.12 

11.8 

41.27 

44.41 

11.9 

1546 

1O.88 

12.6 

42.23 

18.52 

12.7 

40.14 

25-55 

12.7 

32.10 

27.18 

12.8 

41.44 

44.32 

12.9 

15.71 

16.59 

13-6 

42.36 

18.77 

13.7 

40.50 

25.72 

13.7 

33-42 

27.26 

13.8 

41.61 

44.25 

13.9 

IS-98 

16.32 

14.6 

42.49 

19.04 

14.7 

40.83 

25.91 

14.7 

34.70 

27.36 

14.8 

41.79 

44.20 

14.9 

16.27 

16.06 

15.6 

42.60 

19-31 

15.7 

41.15 

26.11 

15.7 

35-94 

27.47 

15-8 

41.97 

44.17 

15-9 

16-55 

15-83 

16.6 

42.70 

19.57 

16.7 

41.45 

26.31 

16.7 

37-" 

27.59 

16.8 

42.13 

44.16 

16.9 

16.84 

15.60 

17.6 

42.79 

19.83 

17.7 

41-73 

26.50 

17.7 

38.21 

27.71 

17.8 

42.29 

44.14 

17.9 

17.12 

15-39 

18.6 

42.88 

20.08 

18.7 

41.99 

26.69 

18.7 

3927 

27.82 

18.8 

42.44 

44.14 

18.9    17.38 

15.20 

19.6 

42.97 

20.31 

19.7 

42.25 

26.87 

19.7 

40.28 

27.92 

19.8 

42.59 

44.12 

19.9 

17.63 

15.01 

20.6 

43.06 

20.53 

20.7 

42.51 

27.03 

20.7 

4Z.28 

38.01 

20.8 

42.73 

44.10 

20.9 

17.87 

14.81 

21.6 

43.16 

20.74 

21.7 

42.77 

27.19 

21.7 

42.28 

38.09 

31.8 

42.87 

44.06 

21.9 

18.09 

14.61 

22.6 

43.26 

20.96 

22.7 

43.05 

27.34 

22.7 

43-32 

28.16 

22.8 

43.01 

44.02 

22.9 

18.31 

14.40 

23.6 

43-36 

21.18 

237 

43-34 

27.49 

23.7 

44-42 

28.23 

23.8 

43.16 

43-97 

23.9 

18.54 

14.17 

34.6 

43-47 

21.41 

24.7 

43-64 

27.65 

24.7 

45-57 

28.32 

24.8 

43.32 

43.93 

24.9 

18.79 

13.94 

25.6 

43.58 

21.67 

25-7 

43-95 

27.84 

25-7 

46.77 

28.43 

25.8 

43-49 

4390 

25.9 

19.07 

13.71 

26.6 

4369 

21.96 

26.7 

44.26 

28.06 

26.7 

48.00 

28.56 

26.8 

43.67 

43.89 

36.9 

19-39 

13.48 

27.6 

43.78 

22.27 

27.7 

44.56 

28.31 

27.7 

49-22 

28.72 

27.8 

43.85 

43-91 

27.9 

19.74 

i3.«7 

28.6 

43.86 

22.59 

28.7 

44-83 

28.57 

28.7 

50.37 

28.91 

28.8 

44.03 

43-96 

28.9 

30.I0 

1309 

29.6 

43.93 

22.92 

29.6 

45.07 

38.84 

29.7 

51.44 

29.11 

29.8 

44.20 

44-03 

29.9 

ao.47 

12.93 

30.6 

43-99 

23.24 

30.6 

45.29 

29.12 

30.7 

52.41 

29.32 

30.8 

44.36 

44.13 

30.9 

30.84 

12.80 

31.6 

44.03 

23.5s 

31.6 

45.48 

29-39 

31.7 

5328 

29-53 

31.8 

44-52 

44.23 

31.9 

31. 18 

12.68 

7.34         +7.27 

16.90       ■H6.87 

57-74       + 

57-73 

7.38        +7.31 

18.13       +18.10 

i6»»  54"      37'-997 

17**  59"     40".30 

i9»»    5» 

3'.27 

20»»  48"     48-.820 

23"*  37«     44".653 

+82*»] 

[o'      4i 

r-os  \ 

+86° 

36'     5 

i".i9    1 

+89° 

0'     5 

i".i3 

+82** 

13'       ^ 

»".89   1 

■1^^ 

50'       I( 

^".16 

[Bphis] 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


e  Uisae  Hlnoxls. 

^  TTis«D  Minoiis. 

A.  T7n»  Mlnoiis. 

76  Diaoonls. 

89  H.  Cephel. 

Mag.  4.4 

Mag.  4.4 

Mag.  6.6 

Mag.  5.7 

Mag.  5.6 

Mean 

Rich! 

Decli- 

Mean 

Right 

DecU- 

Mean 

Richt 

Decli- 

Mean 

Right 

DecU- 

Mean 

Right 

Decli- 

SoUr 

Ascen- 

naticm 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Pate.     sion. 

North. 

Date. 

sion. 

North. 

Date. 

sion. 

North. 

Date. 

sion. 

North. 

Date. 

sion. 

North. 

1 

1    h  m 

•     1 

h  m 

•     1 

h  m 

•     f 

h  m 

•     1 

h  m 

•     1 

May 

1654 

+82  10 

May 

1759 

+8636 
n 

May 

19    4 

+89    0 

May 

20  48 

't-82  12 

May 

2327 

+86  so 

0.6 

s 
43-99 

23.24 

0.6 

s 
4529 

29.12 

0.7 

8 
52.41 

29.32 

0.8 

8 
44.36 

44.13 

0.9 

s 
20.84 

12.80 

1.6 

44.03 

23-55 

1.6 

45-48 

29-39 

1.7 

53-28 

29-53 

1.8 

44.52 

44.22 

1-9 

21.18 

12.68 

2.6 

44.08 

23.83 

2.6 

45.66 

29.63 

2-7 

54.09 

29.72 

2.% 

44.66 

44.31 

2.9 

21.49 

12.58 

3-6 

44.13 

24.09 

3.6 

45-83 

29.85 

3-7 

54.89 

29.89 

Z'^ 

44.80 

44.38 

3-9 

21.78 

12.47 

4.6 

44.19 

24.34 

4.6 

46.02 

30.05 

4-7 

55-71 

30.03 

4.8 

44.93 

44-43 

4.9 

22.05 

12.34 

5-6 

44.26 

24.59 

5.6 

46.23 

30.25 

5-7 

56.57 

30.17 

5-7 

45.07 

44.47 

5-9 

22.33 

12.19 

6.6 

44.33 

24.84 

6.6 

46.46 

30.46 

6.7 

57-52 

30.31 

6.7 

45.22 

44.51 

6.9 

22.61 

12.03 

7.6 

44.41 

25.11 

7.6 

46.70 

30.68 

7-7 

58.55 

30.46 

7.7 

45.38 

44.54 

7-9 

22.92 

11.86 

S.6 

44.49 

25.41 

8.6 

46.96 

30.92 

8.7 

59.61 

30.63 

8.7 

45-55 

44.59 

8.9 

23.25 

11.68 

9.6 

44.56 

25.74 

9.6 

47.21 

31.19 

9-7 

60.70 

30.82 

9.7 

45.72 

4465 

9.8 

23.62 

11.52 

10.6 ;  44.63 

26.08 

10.6 

47.44 

31-48 

10.7 

61.77 

31.04 

10.7 

45-89 

44.74 

10.8 

24.01 

11.37 

1J.6 .  44.69 

26.43 

II. 6 

47.66 

31.79 

11.7 

62.78 

31.28 

II.7 

46.07 

44.85 

11.8 

24.42 

11.24 

Z2.6 

44.73 

26.79 

12.6 

47.86 

32.11 

12.7 

63.74 

31.54 

12.7 

46.25 

44.99 

12.8 

24.83 

II. 13 

13 -6 

44.76 

27.14 

13.6 

48.03 

32.43 

13.7 

64.62 

31.80 

13-7 

46.41 

45.14 

13.8 

25.24 

11.04 

14.6 

44.79 

27-48 

14.6 

48.19 

32.74 

14.7 

65.42 

32.05 

14.7 

46.56 

4529 

14.8 

25.63 

10.96 

15.6  '  44.81 

27.81 

15.6 

48.32 

33.04 

15.6 

66.17 

32.31 

15-7 

46.71 

45-46 

15-8 

26.00 

10.89 

16.6  ,  44.83 

28.13 

16.6 

48.44 

ZZ'ZZ 

16.6 

66.86 

32.55 

16.7 

46.85 

45.61 

16.8 

26.37 

10.84 

17.6  I  44-85 

28.43 

17.6 

48-56 

33.61 

17.6 

67.53 

32.78 

17.7 

46.98 

45.76 

17.8 

26.71 

10.79 

18.6  1  44.87 

28.71 

18.6 

48.68 

33.87 

18.6 

68.17 

33 -oo 

18.7 

47.11 

45-90 

18.8 

27.04 

10.74 

195 

44.90 

28.99 

19.6 

48.81  ;  34.12 

19.6 

68.84 

33.21 

19.7 

47.25 

46.02 

19.8 

27.35 

10.67 

20.5 

44-94 

29,27 

20.6 

1 
48.9s  i  34.37 

20.6 

69-55 

33.42 

20.7 

47.38 

46.13 

20.8 

27.68 

10.60 

21.5 

44-97 

29.56 

21.6 

49.11 

34.63 

21.6 

70.31 

33.63 

21.7 

47.52 

46.25 

21.8 

28.02 

10.51 

22.5 

45-OI 

29.87 

22.6 

49.28 

34.90 

22.6 

71. II 

33.85 

22.7 

47.67 

46.38 

22.8 

28.38 

10.42 

235 

45-05 

30.20 

23.6 

49.44 

35-20 

23.6 

71.96 

34.09 

23.7 

47.83 

46.52 

23.8 

28.77 

10.33 

245 

45-o8 

30.55 

24.6 

49.60 

35-53 

24.6 

72.79 

34.36 

24.7 

47.99 

46.69 

24.8 

29.18 

10.26 

255 

45.10 

30-93 

25-6 

49-73 

35-88 

25.6 

73.56 

34.66 

25-7 

48.15 

46.88 

258 

29.62 

10.22 

26.5 

45.09 

3^'Z^ 

26.6 

49.83 

36.24 

26.6 

74.25 

34.98 

26.7 

48.31 

47.11 

26.8 

30.07 

10.2  z 

275 

4508 

31.68 

27.6 

49.90    36.60 

27.6 

74.83 

35.32 

27.7 

48.46 

47.35 

27.8 

30.52 

10.22 

^8.5 

4505 

32.03 

28.6 

49.94 

36.95 

28.6 

7529 

35.64 

28.7 

48.59 

47.61 

28.8 

30.94 

10.25 

295 

45.02 

32.35 

29.6 

49.96 

37-27 

29.6 

75-68 

35.95 

29.7 

48.71 

47.86 

29.8 

31.33 

10.29 

30.5 

45.00 

32.65 

30.6 

49.97 

37.58 

30.6 

76.02 

36.24 

30.7 

48.82 

48.09 

30.8 

31.70 

10.34 

31-5 

44.97 

32.94 

31.6 

49-99 

37.87 

31.6 

76.35 

36.50 

Z^'1 

48.92 

48.30 

31.8 

32.03 

10.38 

7.34         +7-28 

16.91      +16.88 

57.82      +57-8I 

7.38        +7.31 

i8.i2       +18.09 

i^  54"      37*-997 

I7»»59»     4o«.3o 

19''    5"      3*.27 

2o»»  48"     48«.82o 

23»»  27»     44'.6S3 

482^ 

10'      4i 

*".o5   1 

+86** 

36'     5 

I  ".19   1 

^0 

0'    5 

t".i3 

+82  ** 

13'      i 

»".89   1 

4«6*' 

50'     I 

9".i6 

[Ephzsi 
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JUNE,  1915. 

APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


€  TTnuB  Mlnoiis. 

^  TSnm  BCinoxlB. 

A.  TTrsae  Mlnoiis. 

76  Bnconis. 

89H.  GepheL 

Mag.  4.4 

Mag.  4.4 

Mag.  6.6 

Mag.  5.7 

Mag.  5.6 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decti- 
nation 
North. 

Mean 
Solar 
Date. 

Riffht 
Ascen- 
sion. 

Decli- 
nation 

North. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

DecB- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North, 

Mean 
Solar 
Date. 

Right 

AsCCIlr 

sion. 

DccB. 
nttioa 
North. 

h  m 

•       r 

h  m 

•     1 

h  m 

•     / 

h  m 

•     1 

h  m 

•    1 

June 

1654 

+82    10 

Jtine 

1759 

+8636 

June 

19    5 

•^89    0 
II 

Juiuc 

2048 

+S2  12 

tt 

June 

2327 

■►86  50 

mm 

0-5 

9 

44-97 

32.94 

0.6 

8 

49-99 

37.87 

0.6 

s 
16.35 

36.50 

0.7 

s 
48.92 

48.30 

0.8 

s 
32-03 

WW 

I0.3& 

i-S 

44.96 

33-22 

1.6 

50.02 

38.14 

1.6 

16.72 

36.75 

1.7 

49.02 

48.50 

1.8 

32.36 

I04» 

3.5 

44.96 

33-49 

2.6 

50.08 

38.41 

2.6 

17.18 

36.99 

2.7 

49.14 

48.68 

2.8 

32.69 

1040 

3-5 

4495 

33-77 

3.6 

50.15 

38.69 

3.6 

17.70 

37.24 

3.7 

49.27 

48.86 

3.8 

3304 

w-39 

4.5 

44.95 

34.08 

4.5 

50.24 

38.98 

4.6 

18.26 

37.50 

4.7 

49.39 

49.05 

4.8 

33-41 

w-37 

55 

44.95 

34.42 

5-5 

50.33 

3930 

5.6 

18.86 

3778 

5.7 

4953 

49.26 

5.8 

33.81 

I0-3S 

6-5 

44.94 

34-77 

6-5 

50.40 

39.64 

6.6 

19.45 

38.08 

6.7 

49-67 

49.49 

6.8 

3424 

10.36 

7.5 

44.92 

35-13 

7-5 

50.45 

39-99 

7.6 

19.99 

38.41 

7.7 

49.8X 

49.74 

7.8 

34.68 

10.381 

8.5 

44.90 

35-49 

8.5 

50.49 

40.36 

8.6 

20.47 

38.75 

8.7 

49.95 

50.01 

8.8 

35-11 

1042 

95 

44-86 

3585 

9.5 

50.51 

40.73 

9.6 

20.87 

39.XO 

9-7 

50.08 

50.29 

9.8 

35.56 

IOl^ 

»oS 

4481 

36.20 

10.5 

5050 

41.09 

X0.6 

21.20 

39.45 

10.7 

50.20 

50.58 

10.8 

35-99 

10.56 

"•5 

44.76 

36.54 

"•5 

50.47 

41-44 

11.6 

21.44 

39.79 

XI.6 

50.31 

50.87 

1X.8 

36.40 

10.6$ 

"5 

44.71 

36.86 

".5 

50.43 

41.77 

12.6 

21.63 

40.  IX 

1.2.6 

50.41 

51.17 

12.8 

36.79 

10.7s 

^3S 

44.65 

37.16 

13-5 

50.37 

42.09 

13.6 

21.78 

40.43 

X3.6 

50.51 

51.45 

13.8 

37.16 

10.86 

14.5 

44.59 

37-44 

14-5 

5032 

42.40 

14.6 

21.89 

40.74 

14.6 

50.60 

51.72 

14.7 

3Z.52 

10.97 

15-5 

44.54 

37.71 

15.5 

50.27 

42.69 

15.6 

22.01 

41.03 

15-6 

50.68 

51.98 

15.7 

37.86 

XX.07 

16.5 

44.50 

37-97 

16.5 

50.24 

42.97 

16.6 

22.16 

41.30 

x6.6 

50.77 

52.23 

16.7 

38.19 

11.16 

17-5 

44.46 

38-24 

17-5 

50.21 

43.25 

17.6 

22.35 

41.58 

17.6 

50.86 

52.48 

17.7 

38.52 

11.23 

i8-5 

44.42 

38.53 

18.5 

50.20 

43.54 

18.6 

22.60 

41.86 

18.6 

50.96 

52.72 

18.7 

38.87 

11.30 

19-5 

44.38 

38.83 

19-5 

50.19 

43.86 

19.6 

22.88 

42.16 

19.6 

51.08 

52.97 

19.7 

3925 

11.37 

ao.5 

44.34 

39-15 

20.5 

50.18 

44.20 

20.6 

23.17 

42.48 

20.6 

51-19 

53.25 

20.7 

39.66 

11.44 

ai-5 

44.29 

39-49 

21-5 

50.15 

44.56 

21.5 

23.42 

42.84 

21.6 

51.30 

53.55 

21.7 

40.09 

11-54 

22.5 

44.22 

3984 

22.5 

50.09 

44.93 

22.5 

23.60 

43.21 

22.6 

51.41 

5389 

22.7 

40.53 

11.67 

aas 

44.14 

40.18 

23-5 

49-99 

45-30 

235 

23.67 

43-59 

23.6 

5»-5i 

54.24 

23-7 

40.97 

ii.8s 

24,4 

44.05 

40.51 

24.5 

49.87 

45.67 

24.5 

23.62 

43-97 

24.6 

51.59 

54.60 

24-7 

41.39 

13.00 

25.4 

43-94 

40.82 

25-5 

4972 

46.02 

25.5 

23.46 

44.34 

25.6 

51.66 

54.96 

25.7 

41.77 

12.21 

26.4 

43.83 

41.10 

26.5 

49- 56 

46.34 

26.5 

2323 

44.69 

26.6 

51.72 

55-32 

26.7 

42.12 

12.42 

27.4 

43-73 

41-35 

27.5 

49.40 

46.64 

27.5 

22.98 

45.01 

27.6 

51.77 

55.65 

27.7 

42.45 

12. 6x 

28.4 

4364 

41.58 

28.5 

49.25 

46. 91 

28.5 

22.76 

45.30 

28.6 

51.82 

55.96 

28.7 

42.76 

13.80 

29.4 

43-57 

41.81 

29-5 

49.12 

47.18 

29.5 

22.60 

45-59 

29.6 

51.87 

56.25 

29.7 

43.06 

13.96 

304 

43-49 

42.05 

30.5 

49.00 

47.46 

30.5 

22.51 

45-88 

30.6 

51-93 

56.53 

30.7 

43-37 

13.10 

314 

43-42 

42.30 

31.5 

48.90 

47-74 

31.5 

22.47 

46.18 

31.6 

52.00 

56.82 

31.7 

43.69 

tS-H 

7-35         +7.28 

16.92      -(-16.89 

57.96       +57.95 

7-38        +7.31 

18.12       +18.09 

i6»»  54«      37'.997 

17*"  59"     4o".30 

19**    5"       3".27 

20^  48™     48".820 

23*^  27"'     44*653 

+82^1 

[o'      4^ 

t".05   1 

-»«6'» 

36'     5^ 

[".19    1 

+89^ 

0'     5^ 

t"-i3    1 

+82^ 

13'       s 

i".89   1 

4«6** 

50'     v 

^".16 

[Eph  is) 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


fUrsttMlnoiis. 

6  nrace  HlxLoils. 

A.  Ursse  Mlnoils. 

76  Draconls. 

89  H.  Cephei. 

Mag.  4.4 

Mag.  4.4 

Mag.  6.6 

Mag.  5.7 

Mag.  5.6 

V«ai 

Right 

Decti- 

Mean 

Right 

DecU- 

Mean 

Right 

Decli- 

Mean 

Right 

Decli- 

Mean 

Right 

Decli. 

Solar 

Aacen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Date. 

rion. 

North. 

Date. 

sion. 

North. 

Date. 

sion. 

North. 

Date. 

aion. 

North, 

Date. 

sion. 

North. 

h.  m 

•     t 

h  m 

m      1 

h  m 

•     t 

h  m 

•     1 

h  m 

•     t 

July 

1654 

+82  10 
tt 

July 

1759 

+8636 
it 

July 

19    5 

+89    0 
/f 

July 

2048 

+82  12 
It 

July 

2327 

-I.86  50 
ti 

0.4 

a 
43-49 

42.05 

0.5 

• 
49.00 

47.46 

OS 

a 
22.51 

45.88 

0.6 

a 
51.93 

56.53 

0.7 

• 
43-37 

13.10 

1.4 

43-43 

42.30 

i-S 

48.90 

47.74 

i-S 

22.47 

46.18 

1.6 

52.00 

56.82 

1-7 

43-69 

13-24 

a.4 

43-35 

42.57 

a-5 

48.81 

48.04 

2-5 

22.47 

46.49 

2.6 

52.08 

57." 

2.7 

44.05 

13-38 

3-4 

43-»8 

42.86 

3-5 

48.72 

48.36 

3-5 

22.48 

46.82 

36 

52.16 

57.42 

3-7 

44.43 

13-53 

4.4 

43-19 

43-16 

4-5 

48.61 

48.70 

4-5 

22.46 

47.17 

4.6 

52-25 

57.75 

4.7 

44.82 

13-69 

5-4 

4310 

43-47 

5-5 

48.49 

49.05 

5-5 

22.38 

47-54 

5.6 

52.33 

58.10 

5-7 

45-22 

13-87 

64 

43-00 

4378 

6.5 

48.34 

49.40 

6-5 

22.22 

47-91 

6.6 

52.39 

58.47 

6.7 

45-62 

14.07 

74 

42.89 

44.08 

7.5 

48.16 

49-74 

7-5 

21.98 

48.28 

7-6 

52.45 

58.84 

7-7 

46.00 

14.29 

U 

42.76 

44.35 

8.5 

47-97 

50.07 

8.5 

21.66 

48.64 

8.6 

52.50 

59-22 

8.7 

46.37 

14.52 

94 

42.64 

44-6i 

9-5 

47.76 

50.38 

95 

21.28 

48.99 

9.6 

52.5s 

59.60 

9-7 

46.71 

14.77 

10.4 

42.51 

44.85 

10.5 

47.54 

50.68 

10.5 

20.85 

49.34 

10.6 

52.58 

59-97 

10.7 

47-03 

15.02 

11.4 

42.39 

45.06 

11.4 

47-31 

50.97 

"-5 

20.38 

49.66 

11.6 

52.60 

60.32 

11.7 

47-33 

15.28 

"4 

42.27 

45-27 

ia.4 

47.10 

51-23 

"■5 

19.91 

49-97 

12.6 

52.62 

60.66 

12.7 

47-6i 

15.52 

134 

42.15 

4546 

13-4 

46.89 

51-48 

13-5 

19-45 

50.26 

13.6 

52.64 

60.98 

13-7 

47.88 

15-75 

144 

42.04 

45-65 

14.4 

46.69 

51-73 

145 

19.04 

50.54 

14.6 

52.67 

61.30 

14.7 

48.15 

1597 

»S4 

41.94 

45-85 

15.4 

46.51 

51.98 

15-5 

18.68 

50.83 

15-6 

52.70 

61.61 

• 

15-7 

48.42 

16.18 

16.4 

41.84 

46.07 

16.4 

46.33 

52.25 

16.5 

18.37 

51.13 

16.6 

52.74 

61.92 

16.7 

48.72 

16.39 

174 

41.74 

46.31 

17.4 

46.15 

52.53 

17-5 

18.06 

51.45 

175 

52.79 

62.25 

17-7 

49.04 

16.60 

X8.4 

41.6a 

46.55 

18.4 

45-96 

52.83 

18.5 

17.76 

51.78 

18.5 

52.83 

62.61 

18.7 

49-38 

16.82 

19.4 

41.50 

46.8a 

19.4 

45.76 

53-15 

19-5 

17.40 

52.13 

19.5 

52.87 

62.99 

19.7 

49-74 

17.07 

ao.4 

41.36 

47.08 

20.4 

45-53 

53-49 

20,5 

16.94 

52.50 

20.5 

52.91 

6339 

20.7 

50.10 

17.34 

ai.4 

41.22 

47-33 

21.4 

45.26 

53-81 

21.5 

16.37 

52.88 

21.5 

52.94 

63.80 

21.6 

50.44 

17.64 

sa.4 

41.06 

47-55 

92.4 

44.96 

54.11 

22.5 

15-67 

53-24 

22.5 

52.94 

64.22 

22.6 

50.76 

17.96 

«34 

40.90 

47.75 

23.4 

44.64 

54.39 

23-S 

14.90 

53-59 

235 

52.93 

64.63 

23.6 

51.04 

18.30 

«44 

40.73 

47-92 

24.4 

44.32 

54.64 

24.5 

14.09 

53.91 

24.5 

52.92 

65.02 

24.6 

51.28 

18.62 

*S4 

40.58 

48.06 

25-4 

44.01 

54.86 

25-5 

13-28 

54.20 

25-5 

52.89 

65.38 

25.6 

51-49 

18.94 

26.4 

40.44 

48.20 

26.4 

43-71 

5507 

26.5 

12.51 

54-47 

26.5 

52.88 

65-72 

26.6 

51-70 

19-23 

'74 

40.31 

48.33 

27.4 

43-44 

55.28 

27-5 

11.81 

54-73 

27-5 

52.87 

66.05 

27.6 

51-90 

19-51 

»8.4 

40.18 

48.48 

28.4 

43-19 

55-49 

28.4 

11.20 

54.99 

28.5 

52.85 

66.37 

28.6 

52.12 

1977 

»94 

40.05 

48.64 

29.4 

42.95 

55-72 

29-4 

10.62 

55.27 

29s 

52.86 

66.70 

29.6 

52.37 

20.03 

304 

39-9a 

48.82 

30.4 

42.71 

5596 

30.4 

10.05 

55.57 

30.5 

52.87 

67-03 

30.6 

52.63 

20.29 

31.3 

39.79 

49.01 

31-4 

42.46 

56.23 

31-4 

9-49 

5S.88 

31-5 

52.88 

6739 

31.6 

52.92 

20.56 

7 

■35        +7.28 

16.93       +16.90 

58.12      +58.11 

738        +7-32 

18.13          +18.10 

j^M-     37'.997 

it  59"     4o'.30        19**    5"       3'.27    1 

20^  48"     48" .820 

23»»  27»     44*.653 

4ea' 

10'       4 

4".05  1 

^W 

36'     5^ 

[".19   1 

+89<> 

0'     5^ 

t".i3    1 

+82** 

13'        3 

»".89   1 

+86*' 

50'     i< 

9".i6 
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AUGUST,  1915. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


€  Visit  Mlnoils. 

^  Visst  Mlnoxls. 

A.  TTrsn  Minorls. 

76  Diaconis. 

89  H.  CepheL 

Mag.  4.4 

Mag.  4.4 

Mag.  6.6 

Mag.  5.7 

Mag.  5.6 

Mean 
SoUr 
Date. 

Right 
Ascen- 
sion. 

DecU- 
nation 
North. 

Mean 
Solar 
Date. 

Ri<ht 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


9  TStum  BCinoils. 
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19.2 

37.91 

9.XI 

19.3 

44.73 

30.94 

19.4 

55.03 

50.04 

ao.i 

25-94 

46.21 

30. 3 

X0.04 

61.59 

30.3 

36.58 

9.08 

20.3 

44.57 

3X.06 

30.4 

54.83 

50.33 

31. X 

25.80 

46.01 

21.3 

9-69 

61.48 

21.2  i  25.26 

9.07 

21.3 

44.43 

31.19 

31.4 

54.66 

50.^ 

33.1 

35.67 

45.82 

23.3 

9-32 

61.38 

22.3 

23.92 

9.07 

33.3 

44.38 

31.33 

33.4 

54.50 

50.9s 

33.1 

35.54 

45.63 

23-3 

8.94 

61.28 

33.3 

22.53 

9.07 

33-3 

44.13 

31.49 

33.4 

54.33 

51..8 

34.1 

35-39 

45-43 

24.3 

8.54 

61.17 

24.3 

31.09 

9.07 

34.3 

43-97 

3«.65 

24.4 

54.16 

51.63 

251 

25-34 

45-21 

25.3 

8.X3 

61.06 

35.3 

1958 

9.07 

25-3 

4380 

31.81 

35.4 

53.98 

51.98 

36.1 

25.08 

44.97 

26.3 

7-71 

60.93 

36.3 

18.04 

905 

36.3 

43.63 

31.95 

36.4 

53-76 

S«-33 

37.Z 

34.93 

44.72 

37.3 

7.29 

60.77 

37.2 

16.47 

9.01 

27-3 

43.45 

32.08 

37.4 

53.52 

52.66 

38.1 

24.79 

44.44 

38.  Z 

6.88 

60.60 

28.2 

14.88 

8.95 

28.3 

43.37 

32.19 

28.4 

53.36 

S3.« 

39.1 

34.65 

44-15 

39.1 

6.47 

60.41 

29.2 

13-31 

8.87 

39.3 

43-08 

33.39 

29.4 

53.97 

53-35 

30.1 

24.52 

43-84 

30.1 

6.08 

60.30 

30.2 

11.77 

8.77 

30.3 

43.89 

33.37 

30.4 

53-67 

53-67 

311 

34.39 

43.53 

31. 1 

5.71 

59-98 

31-3 

10.38 

8.65 

31-3 

43.71 

33.43 

3«.4 

52.37 

53.97 

7-35         +7.28 

16.95         -H6.92 

58.43         +58.43 

7-39        +7-33 

18.18       +18.1S 

16^  54"      37'-997 

17^  59"     4o'.30 

19^    5"      3'.27 

30^  48"»     48*.830 

a^h  2y«     44"-6S3 

4«3* 

10'      4 

4".oS 

-»«6** 

36'     5 

x".x9 

+89^ 

0'     5 

x".i3 

+83*^ 

13' 

3".89 

+86* 

50'     I 

9'M6 

[Bph  25] 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


BTttamMinoria. 

S  Ursse  HliLOils. 

A.  TTnwe  Minozis. 

76  Dzaconis. 

89  H.  Cephei. 

Mag.  4.4 

Mag.  4.4 

Mag.  6.6 

Mag.  5.7 

Mag.  5.6 

Mean 

Right 

Decli- 

Mean 

Right 

Decli- 

Mean 

Right 

DecU- 

Mean 

Right 

Dedi. 

Mean 

Right 

DecU- 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

natiou 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

uation 

Dtte. 

sion. 

North, 

Date. 

sion. 

North. 

Date. 

sion. 

North. 

Date. 

sion. 

North. 

Date. 

sion. 

North. 

h  m 

e      / 

h  m 

•     1 

h  m 

•     / 

h  m 

•     t 

h  m 

•     f 

Nov. 

1654 

-i'83  10 

ii 

Nov. 

1758 

+8636 

Nov. 

19    2 

+89     I 
It 

Nov. 

2048 

+82  Z3 

ft 

Nov. 

2327 

+8650 
tt 

0.1 

24.39 

43-53 

0.1 

s 
65.71 

5998 

0.3 

8 
70.28 

8.65 

0.3 

8 
42.71 

32.42 

0.4 

8 
52.37 

53.97 

I.I 

24-28 

43-23 

Z.I 

6535 

59-76 

Z.2 

68.86 

8.53 

1-3 

42.52 

32.46 

1.4 

52.07 

54.25 

3.1 

24.17 

43.93 

3.1 

65.02 

59-55 

3.2 

67.51 

8.41 

2-3 

42.35 

32.50 

2.4 

51.78 

54.51 

3-1 

34.07 

43.64 

3-1 

64.70 

59.34 

Z'^ 

66.22 

8.30 

3-3 

42.18 

32.53 

3-4 

51-50 

54.76 

4-1 

2397 

42.38 

4.1 

64.39 

59-15 

4.2 

64.96 

8.20 

4.2 

42.02 

32.57 

4.4 

51-25 

5S-01 

5-1 

2386 

42.13 

5-1 

64.06 

58.98 

5-2 

63.70 

8.13 

5.2 

41.87 

32.64 

5-4 

51.01 

55-27 

6.1 

23-75 

41.89 

6.1 

63.72 

58.83 

6.3 

62.40 

8.06 

6.2 

41.72 

32.73 

6.4 

50.79 

55-55 

7.1 

23-63 

41.64 

7.1 

63-37 

58.67 

7-2 

61.02 

8.00 

7.2 

41-56 

32.82 

7-4 

50.56 

55.85 

8.1 

23-50 

41.38 

8.1 

63.00 

58.50 

8.3 

59-56 

7-94 

8.2 

41.40 

32.92 

8.3 

50.32 

56.17 

9.1 

23-37 

41.09 

9-x 

63.60 

58.31 

9.2 

58.04 

7.86 

9.2 

4Z.22 

3301 

9-3 

50.04 

56.49 

10.1 

23.23 

40.78 

10.  z 

62.30 

58.09 

Z0.2 

56.47 

7.75 

10.2 

41.03 

33-08 

10.3 

49.72 

56.8Z 

ii.i 

23.11 

40.43 

ZI.Z 

61.81 

57-84 

ZI.2 

54.91 

7.61 

11.2 

40.82 

33-12 

"•3 

49-37 

57." 

12.1 

23.00 

40.07 

Z3.Z 

61.45 

57.57 

12.3 

53-40 

7-43 

12.2 

40.62 

33-'^^ 

12.3 

4900 

57.40 

131 

22.90 

39-71 

I3.I 

61. 13 

57.29 

13-1 

51.99 

7.24 

13-2 

40.43 

33-10 

13-3 

48.62 

57.64 

14.1 

22.83 

39-35 

14.  z 

60.82 

57.00 

14. 1 

50.68 

7.04 

14.2 

40.26 

'3306 

14.3 

48.25 

57.86 

15.1 

22.76 

39.01 

I5.I 

60.55 

56.72 

I5-I 

49-47 

6.86 

15.2 

40.09 

33-01 

15-3 

4790 

58.06 

i6.i 

23.69 

38.69 

I6.Z 

60.39, 

56.47 

z6.z 

48.33 

6.68 

16.2 

39-92 

32:98 

16.3 

47.58 

58.26 

17.0 

22.63 

38.39 

Z7.Z 

60.04 

56.23 

17.1 

47.23 

6.52 

17.2 

39-77 

32.95 

17.3 

47-27 

58-45 

18.0 

".55 

38.11 

18.1 

59-78 

56.01 

18.1 

46.12 

6.38 

18.2 

3963 

32.94 

18.3 

46.99 

58.65 

19.0 

32.48 

37-83 

19.Z 

59.52 

55-79 

19.  z 

44.99 

6.24 

19.2 

3948 

32.94 

19.3 

46.72 

58.86 

ao.o 

22.39 

37-54 

30. 1 

59.a4 

55-57 

20.  z 

43.81 

6.11 

20.2 

39-32 

32.93 

20.3 

46.43 

5908 

21.0 

22.30 

37.24 

21. z 

58.95 

55-35 

21. z 

42.59 

5-97 

21.2 

39.16 

32.94 

21.3 

46.13 

59-31 

22.0 

22.33 

36.93 

23. Z 

58.64 

55" 

22. Z 

41.32 

5.82 

22.2 

38.99 

32.93 

22.3 

45-8Z 

59-55 

23-0 

23.14 

36.59 

23.1 

58.34 

54.85 

23. z 

40.02 

5.65 

23.2 

38.81 

32.92 

23-3 

45-46 

59-78 

24.0 

33.05 

36.24 

34.Z 

58.05 

54.57 

24.  Z 

38.72 

546 

24.2 

38.63 

32.89 

24.3 

4509 

60.00 

25.0 

31.98 

3587 

25.Z 

57-76 

54.27 

25-1 

37-44 

5-25 

25.2 

38.45 

32.83 

253 

44.71 

60.21 

26.0 

31.93 

35-51 

36.Z 

57-49 

53-96 

26.Z 

36.20 

5.02 

26.2 

38.27 

32.75 

26.3 

4432 

60.40 

27.0 

21.86 

35-13 

37.Z 

57.24 

53-63 

27. z 

35.00 

4.77 

27.2 

38.09 

32.65 

27-3 

43-91 

60.58 

28.0 

21.83 

34.75 

38.  Z 

57-OI 

53-30 

28.1 

33-88 

4.52 

38.2 

37-92 

32.54 

28.3 

43.50 

60.73 

29.0 

21.79 

34.37 

39.Z 

56.81 

52.97 

29.1 

32.83 

4.36 

29.2 

37-76 

32.42 

293 

4309 

60.86 

30.0 

21.76 

34.01 

30.1 

56.63 

52.66 

30.1 

31.87 

4.01 

30.3 

37.61 

32.30 

30.3 

42.71 

60.98 

31.0 

21.73 

33-67 

3I-I 

56.45 

52.37 

3I-I 

30.96 

3-78 

31.3 

37.47 

32.18 

31-3 

42.35 

61.10 

7. 

35         +7.38 

16.94      +16.91 

58.38    + 

58-37 

7-39        +7.33 

18.19       +18.17 

f  54«     37V997I 

17^  59"     4oV30 

i9>»    5« 

3*-27 

3o*»  48™     48V820 

23*"  27»     44'.6S3 

+82*" 

10'     4 

4".o5   1 

■h86^ 

36'     5^ 

[".19   1 

+89^ 

0'     5^ 

c".i3 

+82° 

13'      2 

J  ".89   1 

+86° 

50'     z 

9".z6 

[Bph  15] 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


€  Ursse  Mlnoris. 
Mag.  4.4 


Mean 

Rieht 

Solar 

Ascen- 

Date. 

sion. 

h  m 

Dec. 

1654 

8 

I.O 

21.73 

2.0 

21.70 

30 

21.67 

4.0 

21.63 

50 

21.57 

5-9 

21.51 

6.9 

21.45 

7.9 

21.41 

8.9 

21.38 

9.9 

21-35 

Z0.9 

21.34 

11.9 

21.35 

Z2.9 

21.36 

13-9 

21.37 

14.9 

21.39 

X5-9 

21.39 

16.9 

21.40 

X7.9 

21.40 

Z8.9 

21.39 

X9.9 

21.39 

30.9 

21.39 

21.9 

21.40 

22.9 

21.41 

239 

21.43 

24.9 

21.47 

259 

21.51 

26.9 

21.57 

27.9 

21.63 

28.9 

21.69 

29.9 

21.74 

309 

21.78 

319 

21.82 

DecU- 
nation 
North. 


+82  10 

;/ 
33-67 

33-35 
3305 

32.75 

32-43 
32.09 

31-74 
31-36 

30.95 
3054 
30.13 
29-75 

29.38 
29.03 
28.71 
28.39 

28.08 
27.76 

27-43 
27.09 

26.73 
26.36 
25.98 

25-59 

25.20 
24.82 
24.46 
24.12 

23-81 

23-51 
23.21 

22.92 


7-34 
i6'»  54" 

+82°  10' 


+7.27 

37"-997 
44".o5 


S  Ursse  Mlnoris. 
Mag.  4.4 


Mean 
Solar 
Date. 


Dec. 

I.I 
2.1 

3-1 
4.0 

5-0 
6.0 

7.0 

8.0 

9.0 

lO.O 

1 1.0 
12.0 

13.0 

14.0 

15.0 

16.0 
17.0 

18.0 

19.0 
20.0 

21.0 
21.9 
22.9 

23.9 

24.9 
25-9 

26.9 

27.9 
28.9 

29-9 
309 
31-9 


Right 
Ascen- 
sion. 


h  m 

1758 

s 

56.45 
56.27 
56.09 
55-89 

5567 
55-43 
55.18 
54.94 

54.73 
54-54 
54-39 
54.27 

k 

54.17 
54.08 

54.00 
53-91 

53-81 

53  70 
5358 
5346 

53-33 

53-22 

53-12 
5305 

5300 
52.97 
52.97 
52.98 

5300 
53-OI 
53-01 
53 -oo 


Decli- 
nation 
North. 


+8636 


n 


52.37 
52.10 

51.84 
51-59 

51-33 
51-05 
50.75 
50.42 

50.07 
49-70 

49-33 
48.97 

48.63 
48.31 
48.01 
47-72 

47-43 
47.14 

46.84 
46.53 

46.19 
4584 

45-49 
45-12 

44-74 
44-36 

43-99 
43-65 

43-33 
4303 
42-74 
42.45 


16.93       +16.90 

17^  59°     40*-30 

+86°  36'     5i".i9 


A.  Ursse  Mlnoris. 
Mag.  6.6 


Mean 
Solar 
Date. 


Dec. 

I. 
2. 

3- 
4. 

5- 
6. 

7- 
8. 

9- 
10. 

II. 

12. 

13- 
14. 

15- 
16. 

17. 
18. 

19. 

20.0 

21.0 
22.0 
23.0 
24.0 

25-0 
26.0 
27.0 
28.0 

29.0 
30.0 
31.0 
32.0 


Risht 
Ascen- 
sion. 


h 
19 


m 
2 


30.96 
30.07 

29-15 
28.20 

27.18 
26.07 
24.91 
23.76 

22.64 
21.62 
20.70 
19.90 

19.20 
18.56 
17-94 
17-31 


Decli- 
nation 
North. 


+Sg    O 


tt 


14.46 

13.69 
12.93 

12.22 
11.56 

10.96 

10.47 

10.05 

9.71 

9.41 
9. II 

8.79 
8.39 


63.78 
63  56 

63.36 
63.18 

62.99 
62.79 

62.57 
62.32 

62.04 
61.74 

61.43 
61.13 

60.83 

60.55 
60.29 

60.04 


16.65  I    59.80 

15-96  I   59-56 
15.22      59.31 


5904 

58.76 

58.45 
58.13 
57.79 

57-45 
57-" 
56.77 
56.44 

56.13 
55.85 
55-58 
5532 


58.28      +58.27 

19^    5"      3".27 
+89'*    o'     51  ".13 

[Eph  15I 


76  Draconis. 

Mag.  5.7 


Mean 
Solar 
Date. 


Dec, 

1.2 
2.2 

3-2 

4.2 

5-2 

6.2 

7-2 

8.3 


9-2 
10. 
II. 

12. 

13- 
14. 

15- 
16. 

17- 

18. 
19. 

20. 

21. 
22. 

23- 
24- 

25- 
26. 

27- 
28. 


29. 
30. 

31- 

32. 


Richt 
Ascen- 
sion. 


h  m 
20  48 

s 
37-47 
37-33 
37.19 
37-04 

36.90 

36.75 
36.58 
36.40 

36.23 
36.05 
35-89 
35-75 

35-62 

35-49 
35-38 
35-26 

35.14 
35.02 
34.89 
3476 

34-62 

34-48 

34.34 
34-21 

34.08 
33-96 
33.85 
33-75 

33-66 

33-57 
33-48 
33-40 


DecU- 
nation 
North. 


+82  13 


tt 


32.18 
32.08 

31-99 
31.92 

31.86 
31.80 
31,72 
31.61 

31-47 

31.12 
30.92 

30.72 
30.52 

30.35 
30.19 

30.03 
29.88 

29.72 

29.56 

2938 

29.18 

28.96 
28.72 

28.47 
28.21 

27-93 

27.67 

27.42 
27.18 

26.97 
26.77 


7-39        +7-32 
2o^  48*     48».82o 
•f82**  13'       2".89 


89  H.  CepheL 
Mag.  5.6 


Mean 
Solar 
Date. 


Ril^t 

Ascen- 

sicm. 


DccE- 
natios 
Sor&. 


h  m 
23  27 

s 

42.3s 
42.02 

41.71 
41.39 

41.06 
40.71 

40.33 


Dec. 

1-3 
2.3 
3Z 
4-3 

5-3 
6.3 
7.3 
8.3  I  3992 


+8651 


9-3 
10.3 

"•3 
12.3 

13-3 
14.2 

15-2 

16.2 

17.2 
18.3 
19.2 
20.2 

21.2 
22.2 
23.2 
24.2 

25.2 
26.2 
27.2 
28.2 

29.3 
30.2 
31.2 
32.2 


39-47 
39.02 

38-57 
38.14 

37-74 
37-36 
37.02 
36.68 

36.34 
36.00 

3564 
35-26 


ft 


I.IO 
1.23 
1.36 

I.5I 

1.67 

1-85 
2.03 

3.19 

2-53 
3.58 

2.63 
2.65 
3.69 
2.74 

2.80 
2.86 

2.94 
3.01 


34.85    3-07 

34.43  '  3" 
34.00  .  3.15 

33-56    3.16 


32.68 


3.16 

3-13 


32.27  I  3.08 

31-88    3-« 

I 

31-52  I  2.97 
31.18  2.93 
30.85  ■  2.90 
30.52  '  3.88 


18.20 
23^  27" 
-h86**  50' 


+18.18 

44'.^53 
I9".i6 


APPARENT  PLACES  OE  STARS,  1915 


287 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.2 

I0.2 
20. 2 
30.1 

Feb.   9.1 

19.1 
Mar.   I.I 

II.O 

21.0 
31.0 

Apr.  1 0.0 
19.9 
29.9 

Ifay  9.9 
19.8 

29.8 

June  8.8 

18.8 

28.7 

July   8.7 

18.7 
28.7 
Aug.  7.6 
17.6 
27.6 

Sept.  6.5 
16.5 
26.5 

Oct.  6.5 
16.4 

26.4 
Nov.  5.4 

15.4 

Dec.   5.3 

15-3 
25.2 

35.2 


83  Plscium. 
Mag.  4.7 


Right       I    Declina- 
Ascension.        lion  S. 


h 
O 

8 


01 

o 


59.52 
5942 
59.33 
59.25 
59.18 

59.14 
59.12 

59.13 
59.18 

59.26 

59-39 
59.55 
59.75 
59-98 
60.25 


10 

9 
8 

7 
4 


5 
8 

13 

16 
20 

23 
27 

29 


31 
33 
32 


60.54 

60.85 

61.17 

61.49 

61.81  3^ 
30 

62.11 
62.40  ^9 
62.65  ^^ 
62.88  ^3 
63.07  '9 


Sec*,  Tan  5 
Mean  Place 


63.22 

63.33 
63.40 

63.43 
63.44 

63.41 
63.36 

63.29 

63.20 

63.11 

63.01 
62.90 
62.80 


15 

II 

7 

3 

I 

3 

5 

7 

9 

9 
10 

II 
10 


a  Andromedse. 

{Alph^raiz.) 
Mag.  2.2 


—   6  10 


If 


58.9 
59.4 
59.8 
60.1 

60.3 

60.2 
60.0 

59.5 
58.8 

57.9 

56.7 
55.3 
53.7 
51.9 
49.9 

47-9 
45-7 
43.6 

41.5 
39.5 

37.7 
36.1 

34.7 

33.5 
32.6 

32.0 
31.6 
31.5 

31.7 
32.0 

32.5 
33.1 
33.8 

34-5 
35-3 

36.0 

36.7 
37.3 


5 

4 

3 
2 

I 

2 

5 

7 

9 
12 

14 
16 
18 
20 
20 

22 
21 
21 
20 
18 

16 

14 
12 

9 
6 

4 
I 

2 

3 
5 

6 

7 

7 
8 

7 

7 
6 


1.006 
59».ii2 


-0.108 


Right 
Ascension. 


.// 


59-04 


0.00 

+0.4 


+0.01 

0.0 


h     m 

o     3 


59.53 
59.40 
59.28 

59.17 
59.07 

59.01 
58.97 
58.97 
59.01 
59.10 

59.23 
59-41 
5963 

5989 
60.19 


13 
12 

II 

10 

6 

4 
o 

4 

9 

13 

18 
22 
26 

30 
32 


60.51 

60.86  35 

61.21  35 
61.5635 

61.91 


62.24 
62.54 
62.82 
63.06 
63.26 

63.42 

63.54 
63.62 

63.66 

63.66 

63.64 

63.59 
63.51 
63.41 
63.30 

63.18 

63.05 
62.92 


35 


30 
28 

24 
20 
16 

12 
8 

4 
o 


5 
8 

10 

II 

12 


13 
13 


Declina- 
tion N. 


+  2837 


// 


28.5 
27.6 
26.5 
25.2 

23.7 

22.1 
20.5 
9.0 

7^6 
6.5 

5.6 
50 

4.9 
5.1 

5.7 


9 

I 

3 

5 
6 

6 

5 


/i  Cassiopeite. 
Mag.  2.4 


Right 
Ascension. 


6 
I 


2 

6 

10 

6.7 
8.0^3 


9.7 


17 


21.6  ^9 

23.8  " 
24 

26.2 

28.7  ^5 


25 
26 


31.2 

33.8 

36.3  '^ 
24 

38.7 


23 
22 


41.0 

43-2  ,, 

45.1  \l 

46.8  '7 

14 

48.2 

49.3 
50.2 

50.7 
51.0 


II 

9 

5 

3 
I 


50.9 
50.5 
49.8 


4 
7 


1. 139      +0.546 
59V450    i6".23 


0.00        -0.04 
+0.4  0.0 

[Kph  15I 


h     m 

o    4 


37.47  ,^ 

37.17'^ 
36.88  'I 

36.62  ^^ 
18 


36.39 

36.21 
36.09 
36.04 
36.07 

36.17 

36.36 
36.62 

36.95 
37-34 
37.79 

38.27 
38.78 

39-31 
39.83 
40.34 


12 

5 

3 
10 

19 

26 

ZZ 

39 

45 
48 

51 
53 

52 

51 
48 

40.82 

41.26  ^ 

41.66  4<^ 

42.00  3^ 
29 

22 

16 
9 

4 

3 
8 

14 

18 

22 

25 
28 

29 
30 


42.29 

42.51 
42.67 

42.76 
42.80 
42.77 

42.69 

42.55 

42.37 

42.15 
41.90 

41.62 

41.33 
41.03 


Declina- 
tion N. 


+5840 


It 


71.9 
71.2 
70.0 
68.4 
66.3 

63.9 
61.4 

58.7 
56.0 

53.5 


7 
12 

16 

21 

24 

25 

27 
27 

25 
23 


51.2 

49.3  _. 
47.8  '5 

46.7 
46.1 


19 


II 
6 


46.0 

46.5 

47-5 
49.0 

50.9 


5 
10 

15 
19 
23 


27 
30 


53.2 
55.9 

58.9  „ 
62.1  3^ 

65.5  '^ 
34 

68.9 
72.4  35 
75-8  34 

79.1  ^^ 

82.2  3^ 
28 

85.0 

87.6 

89-7 
91.4 

92.7 


26 
21 


17 
13 

7 


93.4 
93.6 

93.3 


1.924      +1.644 
38«.o56    5i".5S 


0.00 
+0.4 


-0.1 1 
0.0 


B  Phcenicis. 
Mag.  3.9 


Right 
Ascension. 


h 
O 


m 

5 


^•79  ,„ 
6.60 '9 

6.26  '<^ 
6.14  " 

10 

6.04 

5.98 

5.97 
6.00 

6.08 


6 

I 

3 
8 


13 
18 


6.21 

^•39  ^, 
6.62  ^3 

6.90^^ 

7.22  If, 

7-58  ,8 
7.96  3* 

8.78  '^'■ 

39 

9-58  ^^ 

9.95  3^ 
0.29  34 

0.59  3° 

0.83 


24 
19 


1.02 
1. 16 
1.24 
1.26 
1.23 


14 
8 

2 

3 
8 


12 


1. 15 
1.03 
0.88  '5 
0.70  ^» 

0.51  '^ 
21 

0.30 


0.09 
9.89 


21 
20 


Declina- 
tion S. 


—  46  12 


II 


71.2 

70.8  4 

69.9  ^^ 
68.6  ^3 

66.9  '7 
20 

62.5  ^ 
59-8    ' 

5^-9   o 

53.9  \^ 
32 

50.7 

47.6  3^ 

44.4^' 

3«-4  Z 

35.8 
33.4 

31.3 
29.7 

28.5 

27.7 

27-5 
27.7 

28.3 

29.4 

30.9 
32.7 
34.8 
37.0 
39-3 


24 

21 

16 

12 

8 

2 

2 

6 

II 

IS 

18 
21 
22 

23 


41.6 

43-7 
45.6  !^ 
47.2 
48.5 


21 


16 


13 
8 


49.3 
49.7 
49.6 


4 

I 


1.445       -1.043 
5"-987     59"-4i 


0.00 
+0.4 


+0.07 
0.0 
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APPARENT  PLACES  OE  STARS,  1915, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.2 
I0.2 
20.2 
30.2 

Feb.    9.1 

19.1 
Mar.    I.I 

II. o 

21.0 
31.0 

Apr.  1 0.0 
19.9 
29.9 

May  9.9 
19.8 

29.8 

June  8.8 

18.8 

28.7 

July    8.7 

18.7 
28.7 
Aug.  7.6 
17.6 
27.6 

Sept.  6.5 
16.5 
26.5 

Oct.  6.5 
16.4 

26.4 
Nov.  5.4 

154 

25.3 
Dec.    5.3 

15-3 
25.2 

35-2 


Sec  S,  Tan  8 
Mean  Place 


D^f  a,  Dm  a 


88  AndiomedK. 
Mag.  5.1 


Right 
Ascension. 


h     m 

o     5 


s 
53.71 
53.52 

53.33 
53.16 

53.02 

52.91 
52.84 

52.82 

52.85 

52.94 

5309 
53.29 
5356 

53.87 
54.22 

54-60 
5500 

5542 

55.83 
56.24 

56.62 
56.98 
57.30 
57.58 
57.81 

58.00 

58.13 
58.22 

58.26 

58.26 

58.21 

58.13 
58.02 

57.88 
57.72 


19 
19 
17 
14 

xz 

7 

2 

3 

9 

IS 

20 

27 

31 
35 
3« 

40 
42 
41 
41 
38 

36 

32 
28 

23 
19 

13 
9 
4 
o 

5 

8 

II 

14 

16 
18 


57-54  ^^ 
57.35  '^. 
57.15 


30 


Declina- 
tion N. 


+45  35 


n 


74.7 
73.9 
72.7 

71. 1 

69.2  '9 


8 
12 
z6 


67.1 
64.9 
62.7 
60.5 

58.5 

56.8 

55.4 
54-4 
53.8 

53-7 


ai 


22 
22 
22 
20 

17 


14 

10 

6 

I 

4 


8 

13 

17 
21 


54.1 

54.9 
56.2 

57.9 
60.0 

24 

62.4 

65.x  '' 
68.0  ^9 

71.0^** 

74.0  ^^ 
31 

77.1 
80.231 

85-9 
88.4 


25 
23 


90.7 

92.7 
94.4 

95-6 
96.4 

96.8 

96.7 
96.2 


20 

17 

13 

8 
4 

X 

5 


1.439      +1.021 
S3'-898    S7".38 


0.00 
+0.4 


■0.07 
0.0 


y  Pegasi. 
Mag.  2.9 


Right 
Ascension. 


h     m 

o     8 


s 
51.69 

51.58 
51.48 

51.39 
51.31 

51.25 
51.22 

51.22 

51-26 

51.34 


II 
10 

9 
8 

6 

3 
o 

4 
8 

13 


16 
30 


51.46 
51.62 
51.82 
52.06  ^^ 

52.33  II 
30 

5263   ,^ 

52.95  ^ 

53.28  33 
53-61  33 

53.93  II 
31 

54-24  _ 

54-53  II 
54.80  ^7 

55.03  ^^ 
55.22 


55.38 
55.50 
55.58 
55-63 
55.64 

55.63 
55.59 
55-53 
55.45 
55.35 

55.25 
55-14 
55-03 


19 
16 

13 

8 

5 

I 


4 
6 

8 

10 

10 

II 
II 


Declina- 
tion N. 


+  1442 


It 


47-6 
46.8 

45.9 
44.9 
43.9 

42.9 
42.0 

41.3 
40.7 
40.4 

40.3 

40.5 
41.0 

41.9 
43.0 


8 


10 
10 
xo 


9 

7 
6 

3 

X 

3 

5 

9 
II 

14 


44.4 
46.1 

48.0 

50.1 

52.2 


17 

19 
21 

21 

22 

54-4  ,, 
56.6  " 

58.8  " 

60.9" 

62.8  '9 

17 

64.5 
66.1 

67.4 

68.6 

69.5 


16 

13 
12 

0 

6 


70.1 
70.6 
70.8 
70.8 
70.6 

70.2 

69.7 
68.9 


5 

3 

o 

3 

4 

S 
8 


1.034      +0.363 
5i".42o    39".8i 


0.00  -0.03 

+0.4  0.0 

[Bph  15] 


(T  Andiomedte. 
Mag.  4.5 


Right 
Ascension. 


h 
O 


m 
13 


s 

53.05 

52.89 

52.74 
52.61 

52.49 

52.40 

52.34 
52.32 

52.34 
52.42 

52.55 
52.73 
52.96 

53-23 
53.54 


x6 

15 
13 

13 

9 

6 

3 
a 
8 

13 

18 

23 
27 
31 
34 


36 


53.88 

54.24  „ 
54.61  37 

54-99  ^° 
55.36  37 


55.71 
56.04 

56.34 
56.60 

56.83 

57.01 
57.14 
57.24 
57.29 
57.30 

57.28 

57.23 
57.15 
57.05 
56.93 

56.79 
56.64 

56.49 


35 

33 

30 
36 

23 
18 

13 
10 

5 

I 


5 
8 

10 

13 
14 

IS 


Declina- 
tion N. 


+  3618 


tf 


65.4 
64.6 

63.5 
62.1 

60.5 


8 
II 

14 
x6 

x8 

5^-« 
55.0  ^^ 

x6 
13 


53-3 
51.7 

50.4 

49.4 
48.8 

48.6 

48.8 

49.5 
50.5 
51.9 
53.7 
55.8 


xo 
6 

3 
3 

7 

10 

14 
18 

21 
23 


36 
36 
28 


58.1 
60.7 

63.3 
66.1 

68.8  ^7 
38 

71.6 

74.2 

76.7 
79.0 
81. 1 


83.0 
84.6 
85.8 
86.8 

87.3 

87.5 

87.3 
86.7 


36 

25 
23 

31 
19 


16 

13 
10 

5 


a 
6 


1. 341 
52'.99S 


+0-735 


../' 


5o".4i 


0.00 
+0.4 


-0.05 

+O.X 


I  Ceti. 
Mag.  3.8 


Right 
Ascensicn. 


Dcdins. 
tionS. 


37.5  ^. 

35-8    ' 
10 

33-9 

31-8" 


2i 


27.5 


1. 013 
5'.84S 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 


Mean  Solar 
Date. 


CTucanse. 

Mag.  4.3 


Right 
Ascension. 


h 
O 


m 
15 


Jan.  0.2 
10.2 
20.2 
30.2 

Feb.   9.1 

19. 1 
Mar.  I.I 

II. o 

21.0 
31.0 

Apr.  1 0.0 
19.9 
29.9 

May  9.9 

19.9 

29.8 

June  8.8 

18.8 

28.7 

July   8.7 

18.7 
28.7 
Aug.  7.6 
17.6 
27.6 

Sept.  6.6 
16.5 
26.5 

Oct.  6.5 
16.4 

26.4 
Nov.  5.4 

154 

I^-   5.3 

15.3 

25.3 

_      352 

Mean  Place 
33281'' 


40.50 
40.10 

39-73 
39.39 
39.11 

38.88 
38.72 
38.62 
38.61 
38.67 


40 

37 
34 
28 

23 

16 

10 

I 

6 

15 


38.82 

3904 

39.35 

39.73  ^, 
40.18^5 


22 

31 
38 


SI 

55 

59 
61 

61 
59 

57 
52 
46 

38 
30 

21 
12 

2 

7 
z6 

24 

45.45  5 

44.70  ^9 
41 
44.29 

43.46  ^' 


40.69 
41.24 
41.83 
42.44 

43.05 

43.64 
44.21 

44.73 
45.19 
45.57 

45.87 
46.08 

46.20 

46.22 

46.15 

45.99 
45.75 


DecUna- 
tionS. 


-65  21 


// 


IOI.3 

100.4 

99.0 

97.1 

94.7 


9 
14 
19 
24 
28 


91.9 
88.8  3' 

81.8  36 

7«-^  % 

74.3  „ 

70.6  37 
67.1  35 

63.7  3^ 

60.6  3^ 
28 

57.8 
55.4^^ 

53.5 
52.0 

51. 1 


44  Plscium. 
Mag.  6.0 


50.8 
51.0 

51.7 
53.0 

54.7 


19 

15 
9 
3 


7 

13 

17 
21 


56.8 

59.3     I 
62.0^1 

64.8  i 

67.6  ^« 
27 

72.8  ^5 

74-9  ^" 
76.7 

77.9 

78.6 
78.7 
78.2 


21 
18 
12 


2.400     -^.181 
39*.i89    86".29 


Right 
Ascension. 


h  m 
O  21 


0.00 

+0.4 

■1915 19 


-HO.  1 5 


8 
3.15 
3.04 
2.94 

2.85 
2.78 

2.72 

2.68 
2.67 
2.70 
2.76 

2.86 
3.01 

3.19 
3.41 
3.67 

3.95 

4.25 

4.57 
4.89 

5.21 

5.52 
5.81 
6.08 
6.31 
6.52 

6.68 
6.81 
6.91 
6.96 
6.99 

6.98 

6.95 
6.90 

6.83 

6.75 

6.66 
6.56 

6.45 


II 
10 

9 

7 
6 

4 

I 

3 
6 

10 

15 
18 

22 

26 

28 

30 
32 
32 
32 
31 

29 
27 

23 
21 

16 

13 
10 

5 

3 

I 

3 

5 

7 
8 

9 

10 
II 


Declina- 
tion N. 


+    I  28 


n 


II.7 
II. I 
10.5 

lO.O 

9.5 
9.2 

9.0 
9.0 
9.2 
9.6 

10.3 

II.3 
12.5 

14.0 

15.6 

17.4 
19.4 

21.5 
23.6 

25.6 

27.6 

29.5 
31.2 

32.7 
340 

35.1 

35-9 

36.4 

36.7 
36.8 

36.7 
36.5 
36.1 
35.6 
35.0 

34.3 
33.7 
33.0 


6 
6 

5 
5 

3 

2 
o 
2 

4 

7 

10 
12 

15 
16 

18 

20 
21 
21 
20 
20 

19 

17 

15 

13 
II 

8 

5 

3 
I 

I 

2 
4 

5 
6 

7 

6 

7 


y^Hydzi. 
Mag.  2.9 


Right 
Ascension. 


1. 000         -h0.026 

2'.687      8".3i 


0.00  0.00 

+0.4  -l-O.  I 

[Eph  15] 


h     m 
O   21 

8 

20.53 

19.63 

18.79     ,, 
18.02      II 

17.36     ^ 


90 
84 


i6.8i 

16.39 
16.12 

16.00 

16.04 

16.23 

16.57 
17.07 

17.70 

18.46 

19.34" 
20.31 

21.34 
22.41 

23.50 

24-57 

25.59 
26.54 

27.38 
28.08 

28.63 
29.01 
29.20 
29.20 
29.02 

28.65 
28.13 
27.46 
26.67 
25.80 

24.88 

23.94 
23.01 


55 

42 
27 
12 

4 
19 

34 

50 

63 
76 

88 

97 
103 

107 

109 

107 

102 

95 
84 
70 

55 

38 

19 
o 

18 
37 

52 
67 

79 

87 
92 

94 
93 


Dedina- 
tionS. 


-77  43 


tt 


II 


74.6 

lit  " 

67.0  ^7 
31 

60.5  34 
56.8  37 
53.0  3^ 
49.1 


39 
39 


45.2 
41.4 

37.8 

34-4 

31.4 

28.7 
26.4 
24.7 

23.5 

22.8 

22.7 

23.2 

24.3 

259 
27.9 

30.4 

33.1 
36.0 

39-1 
42.1 

44-9 

47.5 

49.7 

51.4 
52.6 

53.2 

53-1 
52.4 


38 
36 

34 
30 
27 

23 

17 
12 

7 

z 

5 
II 

16 

20 

25 

27 
29 

31 

30 
28 

26 

22 

17 
12 

6 


a  Phoenlcls. 
Mag.  2.4 


Right 
Ascension. 


h     m 
O   22 


s 

6.05 

5.87 
5.70 

5.54 
5.40 

5.30 
5.22 

5.19 
5.19 
5.25 

5  35 
5.50 

5.71 
596 
6.25 


18 

17 
16 

14 
10 

8 

3 
o 

6 

10 

15 
21 

25 
29 
33 


36 
38 
39 


6.58 
6.94 
7.32 

8.10  39 
38 
8.48 
8.84  36 
9.18  34 
9.48  30 

9.73  ^ 
21 

9-94 
10.09  ^ 
10.19 
10.23 
10.23 


10 

4 
o 

5 


4.706      -4.598 
>8".226    58".65 


-o.oi 

-H0.4 


+0.31 

+0.1 


9 
12 


10.18 
10.09 

9.97  ^^ 
9.82  ^5 

tti  - 
9.09*9 


Declina- 
tions. 


-4245 


f/ 


73-8 

73-7 

73.1 
72.1 

70.7 


I 

6 

10 

14 
18 


22 
24 


68.9 
66.7 

^4-3  o^ 
61.6^7 

30 

55.7  „ 
52.6  3^ 

49-4  ^' 

^'•*   o 
«•+  as 

40.6 
38.1 

35-9 
340 
32.6 


25 
22 

19 
14 
10 


31.6 

3I.I 
31.0 

31.4 
32.3 

33-6 

35.2 

37-1 
39.2 

23 
43.7 
45.8  " 
47.8 

49.5 
51.0 


S 

I 

4 

9 

13 

16 

19 
21 

22 


20 

17 

15 
10 


52.0 
52.6 
52.8 


6 

2 


1.362       -0.925 
5«.i72    63".3o 


0.00 
+0.4 


+0.06 

-HO.  I 
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APPARENT  PLACES  O'F  STARS,  1915. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.2 

I0.2 
20. 2 
30.2 

Feb.    9.1 

19.1 
Mar.  I.I 
II. I 
21.0 
31.0 

Apr.  1 0.0 
19.9 
29.9 

May  9.9 
19.9 

29.8 

June   8.8 

18.8 

28.8 

July    8.7 

18.7 
28.7 
Aug.  7.6 
17.6 
27.6 

Sept.  6.6 
16.5 
26.5 

Oct.  6.5 
16.5 

26.4 
Nov.   5.4 

15-4 

25.3 
Dec.    5.3 

15-3 
25.3 
35.2 


Sec  ^,  Tan* 
Mean  Place 


D^ifra,  Dm  a 


18  Ceti. 
Mag.  6.0 


Right 
Ascension. 


h     m 

o  25 


s 
42.60 

42.50 
42.40 

42.31 
42.23 

42.16 
42.12 
42.11 

42.13 
42.19 

42.29 
42.42 
42.60 
42.82 
43.07 


10 
xo 

9 

8 


4 

I 

3 

6 

10 

13 
18 

32 

25 
28 


43.35  ,^ 
43.65  ^^ 

44.28  ^^ 
44.60  2^ 

44.91  ,^ 
45.21   ^^ 

45  48  'J 
AS72  ^^ 
45.92 


46.10 
46.23 

46.33 

46.39 
46.42 

46.42 

46.39 

46.34 
46.27 

46.18 

46.09 

45.99 
45.88 


20 
z8 

13 
10 

6 

3 
o 

3 
5 
7 
9 
9 

10 
II 


Declina- 
tion S. 


-425 


It 


35.0 
35.6 
36.1 

36.4 
36.6 

36.7 
36.6 

36.2 

35.6 

34-8 

33.8 

32.5 
310 

29.3 

27.4 

25.4 

233 
21. 1 

19.0 

17.0 


6 

5 

3 

3 

I 

I 

4 
6 

8 

10 

13 

15 

17 

19 
20 

21 
22 
21 
20 

19 

I5.I 

13.4  '' 
11.9^5 

10.6  '3 
9.6 


8.9 
8.4 
8.2 

8.3 
8.5 

9.0 

9.5 
10.2 

10.9 

11.7 

12.5 
13.2 
13.8 


10 
7 


5 

2 

I 
2 

5 

5 

7 

7 
8 

8 

7 
6 


i.c»3      -0.077 
42».07i    36".49 


0.00 
+0.4 


+0.01 
+0.1 


18  Ceti. 
Mag.  5.2 


Right 
Ascension. 


h     m 

o  30 


52.90 
52.80 
52.70 
52.60 

52.52 

52.45 

52.41 

52.39 

52.41 
52.46 


10 
10 
10 

8 
7 

4 
2 

2 

5 
9 


14 


52.55 
52.69 
52.86  '7 

53.07  " 
53.32 


as 
27 


53.59 
53.89 
54.21 

54.53 
54.85 

55.17 
55.46 

55.74 
55.98 
56.19 

56.37 

56.51 
56.61 

56.68 
56.71 

56.72 
56.69 
56.65 
56.58 
56.50 

56.41 

56.31 
56.21 


30 
32 
32 
32 
32 

29 
28 

24 
21 

18 

14 
10 

7 

3 

I 

3 

4 

7 
8 

9 

10 
10 


Dedina- 
tionS. 


-43 


ti 


36.3 

36.9 

37.4 

37.7 
38.0 

38.0 

37.9 
37.6 

37.1 
36.3 


6 

5 

3 

3 
o 

I 

3 

5 
8 

II 


12 

IS 


35.2 
34.0 

32.5 

30.8  '7 

28.9  '9 
20 

26.9 

24.8 

22.7 

20.6  " 

18.6  ^° 

19 

16.7 


21 

21 


14.9 

13.4 
12. 1 

II. I 

10.3 
9.8 
9.6 

9.7 
9.9 

10.3 
10.9 

1 1.6 
12.3 

13.1 

13.8 

14.5 
15.2 


18 

15 

13 
10 

8 


5 
3 

I 

2 

4 

6 

7 

7 
8 

7 

7 

7 


1.003      -0.071 
52V34I    38".03 


0.00  0.00 

+0.4  +0.1 

fEph  isJ 


C  Cassiopeise. 
Mag.  3.7 


Right 
Ascension. 


h  m 

o  32 
3-65 

3.40  5 

3.16"^ 

2.92  "^ 

«  X,  21 

2.71  « 

'    18 


2.53 

2.40 

2.32 
2.31 

2.37 


13 

8 

I 
6 

12 


^•49  ,, 
2.68  '9 

2.95  '' 
3-27  11 
3.64  2 

4.06 

4.51 « 

5.46^ 

5.93  :j 

6.38 
6.80*' 
7.19  39 

7-54  II 
7.84  3° 

8.00 

0.2Q 

8.43  '^ 
8.51 

8.55 


8 
4 


8.53 
8.47 

8.36 

8.22 

8.04 


6 

II 

14 
18 

21 

7-83  ^, 
7.60^3 


7.35 


25 


Declina- 
tion N. 


+  5325 
If 

65.6 

65.2  * 

64.3  ' 
62.9  ^* 

61.2  *7 
at 

59-^  . 
56.8  »3 

52.0  ''^ 

47.5 
45.6 
44.1 
430 
42.3 

42.2 

42.5 
43.3 
44.6 
46.3 


19 

15 
II 

7 

I 

3 
8 

13 

17 
21 


4^'^  3. 
50.8  ^4 

53-5  !! 

56.5  3^ 

59.6  ^' 

32 

62.8 
66.0  32 
69.2  32 

72.3 
75.2 


31 

29 

28 


78.0 

80.4 

82.6 

84.3 
85.7 

86.5 

86.9 

86.8 


24 
22 

17 

14 

8 

4 

I 


9r  Andxomedc. 
Mag.  4.4 


Right 
Ascension. 


1.679       +1.348 
i3'.732    45".39 


0.00 
+0.4 


-0.09 
+0.1 


h 
O 


m 
32 


20.46 
20.32  '^ 
20.18  ^ 
20.04  '^ 
19.92 

19.82 

1974 
19.71 

19.72 

19.77 

19.88 
20.03 
20.23 
20.48 
20.77 


13 

10 

8 

3 

I 

5 
II 

IS 
20 

2S 
29 

3» 


"•"^35 

21.80-^ 

22.17  ^^ 

37 
22.54 

22.89 


tioaK. 


+  3315I 
It 

20.4 
19.8 
18.8  "* 
17.6 » 

10 
14-6 


l4 
16 


13.0 

II.3 
9.7 

6.3 

5.7 

5.5, 

5.8 


23.22 

23.53 
23.81 

24.04 


10.4 
12.4 


10 

17 


38 
23 

20 


22.0 


26 

as 


1. 196 
20*. 224 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


i  Andiomete. 

Mag.  4.5 


Right 
Asctosiotit 


Jan.  0.2 
10.2 
20.2 
30.2 

Feb.   9.1 

19. 1 
Mar  I.I 
II. I 
21.0 
31.0 

Apr.  1 0.0 
19.9 
29.9 

May  9.9 
19.9 

29.8 

June  8.8 

18.8 

28.8 

July   87 

18.7 
28.7 
Aug.  7.6 
17.6 
27.6 

Sept.  6.6 
16.5 
26.5 

Oct.    6.5 

26.4 
Nov.  5.4 

15.4 

^^'  5.3 

15.3 

25.3 

35.2 

Sec«,Tand 
Mean  Place 


h     m 

o  34 


s 

3-79 
3.66 

3-53 
3.42 

3.32 
3.25 

3-22 

323 
3.28 

338 
3-53 
3.72 
3.96 
4.24 


13 
13 
13 

IX 

10 

7 

3 
I 

S 
10 

15 
19 
24 
a8 

31 


4.55   „ 
4.88  ^3 

523  ^^ 

5-59 

5-94 

6.28 
6.61 
6.90 

7.17 

7.40 

7.60 

7-75 
7.86 

7.94 
7.98 

7.99 

7.97 
7.92 

7.85 
7.75 

7.64 
752 
7.39 


36 

35 
34 

33 
29 

27 

23 
20 

IS 
II 

8 

4 

I 

2 

5 

7 
10 

II 

12 
13 


Dcdinap 
tioduN. 


+  2851 


It 


14.7 
14.0 

I3.I 
12.0 

10.7 
9.2 

7-7 

6.3 
4.9 

3.7 

2.8 
2.1 
1.8 
1.8 
2.2 

3.0 
4-2 
5.6 

7.3 
9.3 


7 

9 

I 

3 
5 

5 
4 

4 

2 


7 

3 
o 

4 
8 

12 
14 

17 
20 

22 


d  Andromedae. 
Mag.  3.5 


Right 


Dedinflp 
tlonN. 


II.5 
13.8  '^ 
16.2  '^ 
18.7  ^5 
24 


21. 1 

23.4 

25.7 
27.8 

29.7 
31.4 

32.9 

341 

35.1 
35.8 

36.1 

36.2 
36.0 

35.5 


23 

23 
21 

19 
17 

IS 

12 
10 

7 

3 

I 

2 
S 


h     m 

o  34 


s 

47.03 

46.90 
46.76 

46.63 
46.51 

46.42 

46.35 

46.31 
46.32 

46.37 


13 
14 
13 

12 

9 

7 

4 

z 

S 
10 

46.47  ,, 
46.62  ^5 

46.82  ^^ 

47.06  II 

47.34  J 
47.99  ,^ 

49.07  ^ 

49.41 
49,74  II 
50.04  ^^ 

50.31 
50.55 


+3023 


f# 


59.0 
58.3 
57.4 
56.3 
54.9 

53.4 

51.9 

50.3 
48.9 

47.7 

46.6 

45.9 
45-5 
45.4 
45.8 

46.5 
47.6 

49.0 

50.7 
52.6 


7 

9 

I 

4 
5 

S 
6 

4 

2 
I 

7 

4 

I 

4 
7 

II 

14 

17 

19 
22 


a  Cassiopelse. 

(Schedir.) 

Var.  2.2-2.8 


Right 
Ascension. 


24 


27 

24 
20 


50.75 

50.90  y_ 

51.02 

51.10 

51.14 


12 

8 

4 

I 


54-8 
57-2  ^ 

59-6   ^ 
62.1  »s 

64.6  '5 


I.  142 

3V624 


+0-551 
I  ".40 


0.00 
+0.4 


-0.04 
+0.1 


51.15 

51.13 
51.08 

51.00 

50.91 

50.80 
50.67 

50.54 


5 
8 

9 
II 

13 
13 


67.0 

693 
71.5 
73.5 
75.3 

76.8 
78.2 
79.2 
80.0 
80.4 

80.6 
80.4 

79.9 


24 

23 
22 

20 

18 

IS 

14 

10 

8 

4 

2 

2 
5 


h     m 

o  35 


40.40 
40.12 

39.85 

39.59 
39.36 

39.16 
39.01 
38.92 
38.89 

38.94 


28 

27 
26 

23 
20 

IS 
9 
3 
5 

13 


20 
27 

33 


39.07 
39.27 
39.54 

40.26  ^^ 
44 

40.70 

41.66^ 
42.16  5° 
42.66  5^ 


I -159      +0.587 
46».744    45 "13 


0.00        -0.04 
+0.4  +0.2 

[Eph  15] 


43.14 

43.59 
44.00 

44.38 

4470 

44.96 

45.17 
45.33 
45.42 
45.46 

45.44 
45.38 
45.26 
45.10 
44.91 

44.69 

44-44 
44.17 


48 

45 
41 
38 

32 
26 

21 
16 

9 

4 

2 

6 
12 
16 

19 
22 

25 
27 


Declina- 
tion N. 


+  56   4 


tf 


37.7 

37.4 
36.6 

35.2 

33.5 

31.4 
29.1 

26.7 

24.2 

21.7 


3 
8 

14 

17 
21 

23 
24 

as 

25 
22 


20 


9.5 

4.6 
3-8 


12 

8 
3 


3.5 

3.7 

4.4 

5.6 
7.2 


2 
7 

12 
16 
20 


/I  Phoenicia. 
Mag.  4.6 


Right 
Ascension. 


19.2 

21.6^^ 
27 


24.3 
27.2 

30.3 

33.6 

36.9 
40.1 

43.3 
46.4 


29 
31 

33 

33 

32 

32 

31 
29 

49.3  ^^ 
51.8^5 

54.1  '' 
56.0 

57.4 


19 
14 
10 


58.4 
58.9 
58.9 


5 
o 


1.792      -H.487 
4o».497     i6".87 


+0.01 
+0.4 


-o.io 
-^0.2 


h     m 

o  37 

8 

19.65 

21 
19.44 

21 
19.23  ^3 

19.05 
18.88  '7 
14 

18.74 
18.63 
18.56 

18.54 
18.57 


II 

7 
2 


18.65 
18.78 
18.97 
19.21 
19.49 

19.82 
20.18 

20.57 
20.97 

21.38 

21.78 
22.17 

22.53 
22.85 

23.13 

23.36 

23.54 
23.66 

23.72 

23.73 

23.69 
23.61 

23.48 
23.32 
23.14 

22.94 

22.73 
22.52 


13 
19 
24 
28 

33 

36 

39 
40 

41 
40 

39 
36 
32 
28 

23 

18 

12 

6 

I 

4 

8 

13 
16 

18 

20 

21 
21 


Declina- 
tions. 


-4632 


tt 


77-7 
77.6 

77.0 
76.0 

74.5 


z 

6 

10 

15 
19 


22 
26 
28 


72.6 

70.4 
67.8 

65.0 

62.0  ^^ 
32 

58.8 

55.5 
52.2 

49.0 

45.9 


33 
33 
32 
31 
29 


43.0 

40.3 
38.0 

36.0 
34.5 

33.5 
32.9 
32.9 
33.3 
34-2 

35.6 
37.3 

39-4 
41.6 

44.0 

46.4 
48.8 
510 

52.9 
54-5 

55.6 

56.3 
56.6 


27 

23 
20 

IS 
10 

6 

o 

4 

9 

14 

17 
21 

22 
24 

24 

24 
22 

19 
16 

II 

7 
3 


1. 454      -1.056 
i8-.6o5    66".68 


0.00 

+0.4 


+0.07 
-(-0.2 
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APPAKBNT  PLACES  OP  STAES,  1915, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


/SCtU. 

0  Cassiopeifle. 

81  CassiopeUe. 

C  AndzomedK. 

Mean  Solar 

Mag.  2. a 

Mag.  4.7 

Mag.  5.6 

Mag.  4.3 

Date. 

Richt 

Declina- 

Right 

Declina- 

Right 

Dedina- 

Right 

DediBft- 

Ascension. 

tions. 

Ascension. 

tion  N. 

Ascension. 

tirniN. 

Ascension. 

tinN. 

h     m 

•       1 

h     m 

»      t 

h     m 

•      1 

h     m 

0      r 

0  39 

-1826 

0  39 

+  47  49 

0  39 

+  7431 

0  42 

+  234« 

Jan.    0.3 

s 

ao.14 

73.4     ^ 

59.07  „ 

28.8 

59-78 

49.4       , 

50.21 

29.8 
29-2  . 
284, 

10.2 

20.03 

73.8     I 

58.86  " 

28.5  3 

59°8  I! 

58.39  5 

57-73  ,, 

1 

49-5    . 
48-9  ,; 

50.09 

20.2 

19.91 " 

74.0    ' 

58.65  " 

27.6  9 

49.96    3 

30.2 

19.80  " 

73.9     ' 

47-7   6 
46.1  '<* 

22 

49.84  " 

27.3 

Feb.    9.1 

1970  'g 

73.6     I 

49.73  ^; 

26.2  " 

M 

19.1 

19.62 

73.0 

58.11 

22.8 

56.60 

43.9 

4964 

25.0  „ 

Mar.    I .  I 

1957  I 

72.1     ^ 

57.99 " 

«^  «  21 
20.7 

56.20  ^ 

41.4: 

49-57  \ 

23.7  '^ 

II. I 

19.53  ^ 

71.0 

5792  ; 

18.5  " 

38.7  1 

49-53   * 

"•5 ; 

21.0 

1954  , 

68.0  '^ 
19 

57.91  I 

16.3  " 

55-78  ^*  i  35.7  ^°  1 

49-53   ° 

"•5 " 

31.0 

19.58 1 

57.95  ;^ 

14.2  " 
19 

55-8°  J 

3-8  :i 

49.58  s 

20.6  ^ 

7 

Apr.  1 0.0 

19.66        66.1 

58.06 

12.3 

55-98      1  30.0    _ 

49-67  „ 

19.9 

20.0 

19.78"  64.1^° 

58.23 11 

10.6  ^7 

56.31  ^^ 

27-3 : 

49.80  '3 

4998 ;; 

19.5 ; 

29.9 

19.95 '7  61.9" 

5«-46  !n 

9.3'^ 

56-78  tl 
57.38  f 

^5°  'i 

19.4 , 

May    9.9 

20.15       :  59-5    * 

58.75  '^ 

8.4    9 

23.1  '9 

50.21  3 

19.7  \ 

20.3 
9 

19.9 

20.39, a    57-1    * 

59.08  33 

7.9  s 

0 

58--^ 

21.6  ^s 

10 

5°-47  t 

29 

29.8 

20.67  ,^    54.7  . 

59.46 

7.9    , 

58.90 

59.77   ^ 

20.6 

50.76 

21.2 

June   8.8 

20.97  ^ 

52.3    : 

59.87  ^' 

8.4    1 

20.2    * 

51.08  3^ 

22.5 

18.8 

21.29  ^^ 

50.0   3 

60.29 

9-^,! 

60.68   95 

20.3  ^ 

51.42  3^ 

^5-8  0 

28.8 

21.62  ^^ 

47.9  _ 

60.73  ^ 

10.5  ^3 

61.60  9^ 

21.0   ' 

51.763^ 

July    8.7 

21.95  ^^ 

ao 

45.9  : 

61.16^3 

12.2  '7 

62.52  9^ 

22.2  " 

52.10  34 

27-7  ' 

32               10 

42 

31 

90               17  1 

34 

23 

18.7 

22.27  ^,     44.3  _ 

^'•58  ,^ 

'4-3  ,^ 

64.26  ^ 

23.9  _ 

52.44  „ 

29-9 ,, 

28.7 

22.58  3^    42.9    t 

61.97^^ 

'6-7  !^ 

26.1 " 

52.76  ^' 

s^'-^ 

Aug.   7.6 

22.87^9    41.8" 

62.34  37 

•9-3  :j 

65.03  77 

28.7  f 

53.05  ^ 

34.3 

17.6 

23.12  ^5    41. 1    "^ 

62.67  33 

22.1  ='8 

65.72  J^ 

31.6^9 

53.32  ; 

36-6 

27.6 

23.35  ^^    40.7    t 

62.95  '^ 

25.0  "9 

66.33  f    34.8  3^ 

53.55  ^ 

38-8 

19  ,             0 

24 

30 

SO      ^     35 

ao 

21 

Sept.  6.6 

23.54         40.7    ^ 

63.19 

28.0 

66.83          38.3  ^ 

53-75  ,. 
53.91    ^ 

40-9  „ 

16.5 

23.69  '5     41. 1     4 

23.80"     41.7    ^ 
23.88    ^     42.6    9 

63.38 11 

31.0  3° 

67.21  3» 

41-9^! 

-42.9, J 

46-3 
47-8  '5 

26.5 

63.53  '5 

34-°  '0 

67.48  ^7 

45.6  % 

54.03  " 

Oct.    6.5 

63.62  9 

36.9  ^9 

67.63  'I 

49-3  „ 

54.12    \ 

16.5 

23.91     3 
0 

«-7 ;: 

63.67  I 

39-6 :; 

67.66    3 
9 

53.0  37 

54.17   \ 

26.4 

23.91 

44-9  „ 

63.68 

'^^•'  „ 

^7-57  ,, 

5^-5  „ 

54.19    , 

49.0 

49-9  , 
50.6 

51-4  , 

Nov.   5.4 

23.89    ^ 

23.83 ; 

46.2 

63-64  ^ 
63.56  ° 

44-3  ! 

67.37  ^^ 

59-8  " 

54.18    ' 

154 

47.5  ]l 

47-8   ' 

67.06  3' 

til  ^ 

°5-3  „ 

54.14   \ 
54.08   ^ 

5400 

25.4 

23.76 1 

48.8    3 

63.45 " 

66.64  ^* 

Dec.    5.3 

23.67  ^ 

50.0 " 

63.31  '* 

49.0 

66.14^'' 

67.5  " 

II 

10 

17 

7 

59 

16 

10 

I 

15-3 

23.56 

510 

63.14  ,„ 

49.7 

65.55  . 

69.1 

53.90 

51-3  , 

25-3 

"3-45 

51.8  I 
52.4  * 

62.96  '8 

50.0    3 

64.23  ^ 

70.1 

53.79 

51-1  . 
50.6  5 

35.2 

23.33 

62.75  " 

49.8    ' 

70.6        5 

53.67  " 

Sec  d,  Tan  d 

1.054      -0.334 

1.490           +I.IO4 

3.749       +3613 

1.093     +0.441 

Mean  Place 

19-.4I9    7o".44 

58V953      9  ".8a 

6o".69S    a5".a2 

49'.797    I7".90 

jy^a^Bma 

0.00         +0.02 

+0.01         -0.07 

+0.02         -0.24 

0.00        -0.03 

D^  6,  D«  6 

+0.4 

+o.a       1 

+0.4 

+0.2              1 

+0.4 

+o.a       1 

+0.4 

+0.9 

[Eph  15] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Dmte. 


Jan.  0.3 
10.2 
20.2 

30.2 

9-1 


Feb. 


19.1 
Mar  I.I 
II. I 
21.0 
310 

Apr.  lo.o 
20.0 
29.9 

May  9.9 
19.9 

29.8 

June  8.8 

18.8 

28.8 

July   8.7 

18.7 

28.7 

Aug.  T.'j 

17.6 
27.6 

Sept.  6.6 
16.5 
26.5 

Oct.  6.5 
16.5 

26.4 
Nov.  5.4 

154 

15.3 

25.3 
35.2 


1;  CasslopeiK. 

Mag.  3.6 


Risht 
Asccnsimi. 


I 


Mean  Place 


h     m 

o  43 


s 

56.94 
56.66 

56.37 

56.10 

55.85 

55.64 

55.47 
55.36 

55.33 
55.36 


38 
29 

27 
25 

21 

17 
II 

3 
3 

Z2 


19 

27 


55.48 

55.67 

55.94  ,^ 
56.28  3^ 

56.68  ^ 

44 

57.61  ^9 

58.12  5^ 

58.64  f 
59.15  \^ 

5965  ^ 

60.13  ^ 
60.57^ 
60.97 
61.31 


61.61 
61.84 
62.02 
62.13 
62.19 

62.19 
62.14 
62.04 
61.89 
61.70 

61.48 
61.23 
60.95 


40 
34 
30 

23 
18 

II 

6 


5 
10 

15 

19 
22 

25 
28 


Declina- 
tion N. 


+  5721 


n 


7 

13 
16 

20 

23 


78.5 

78.3 
77.6 

76.3 
74-7 

72.7 

65.3    ' 

62.8  ^5 

23 

60.5 

58.4 
56.6 

55.3 
54.4 


21 
18 

13 
9 
5 


53.9 
54.0 

54.5 
55.6 

57.1 


I 

5 
II 

19 


22 
26 
29 


59.0 

6l.2 

63.8 
66.7 

69.8  ^' 
31 

72.9  „ 
76.2  ^^ 

79.5  ^^ 

82.7  3^ 

85.8  3^ 
29 

88.7 

91.4 

93.7 
95-7 
97.3 


d  Plscinm. 
Mag.  4.6 


Richt 
Ascension. 


27 

23 
20 

16 


II 


984 
99.0 

99.0 


h     m 

o  44 


1.855      +1.562 
56".963    57".  15 


+0.01 
.fo.4 


-o.io 
+0.2 


6.81 
6.70 

6.59 
6.49 

6.40 

6.32 
6.26 
6.23 
6.23 
6.27 

6.35 
6.48 

6.64 

6.85 

7.09 


II 
II 
10 

9 
8 

6 

3 
o 

4 
8 

13 
16 

21 

24 

27 

7-36  ,^ 
7.66  3^ 

7.98  ^^^ 

8.30  ^' 

8.62  32 
32 

8.94  ,. 
9.24^ 

952 
9.78 
20.00 


Declina- 
tion N. 


28 
26 
22 


20.19 
20.34 
20.46 
20.54 
20.59 

20.61 
20.60 
20.57 
20.52 
20.45 

20.36 
20.26 
20.16 


19 

15 
12 

8 

5 

2 


3 
5 
7 
9 

10 
10 


-^^  7   7 


tt 


27.9 
27.2 
26.5 
25.8 
25.2 

24.7 
24.2 

239 
23.8 

23-9 

24.2 
24.8 
25.6 
26.8 
28.2 

29.7 
31.5 
33-4 
35.4 
37.4 

39.5 

415 

43-3 
450 

46.6 

47.9 
49.0 

49-9 
50.5 
50.9 

51. 1 
51.2 
51.0 

50.7 
50.3 

49.8 
49.2 
48.6 


7 

7 

7 
6 

5 

5 

3 

I 

I 
3 

6 

8 

12 

14 
15 

18 

19 
20 

20 

21 

20 
18 

17 
16 

13 

II 

9 
6 

4 
2 

I 
2 

3 
4 
5 

6 
6 


A.Hydrl. 

Mag.  5.0 


Right 
Ascension. 


1.008       +0.125 
16'. 251    2i".73 


0.00        -o.oi 
+0.4  +0.2 

[Bph  15] 


h     m 

o  45 
^^'52 

39.97  \ 
39.26  \ 

38.62  ^ 
55 

38.07 

37.62  ^^ 

3729  ^^ 

3707 

36.98 


22 


37.03 
37.22 

37-53 
37.97 
38.53 

39.20 

39.96 
40.79 
41.67 

42.57 

43.48 

44.36 

45.19 

45.95 
46.60 

47.13 
47-52 
47.76 
47.85 
47.77 

47.54 

47.17 
46.67 

46.06 
45.36 

44.60 

43.81 
43.01 


19 
31 

44 
56 
67 

76 

88 

90 
91 

88 

83 
76 

65 
53 

39 
24 

9 

8 

23 

37 

50 
61 

70 
76 

79 
80 


Declina- 
tions. 


-7522 


ti 


84.0 

83.3     ^ 
82.0  '3 

80.2  '* 


77.9 


23 
28 


75.1 
71.9 

68.5 

^^•^  ^8 
61.0  3** 


32 
34 


57.1 

53.3 

49.5 
46.0 

42.7 
39.8 

37-2 
35.2 
33.6 
32.6 

32.2 

32.3 
33.0 

34.3 
36.1 


39 

38 
38 

35 

33 
29 

26 
20 
16 
10 


7 

13 
18 

23 


26 
28 


38.4 
41.0 

43.8 

46.8  3^ 

49.9  ^' 


52.9 

55-7 
58.2 

60.2 

61.7 

62.7 
63.1 
62.8 


30 

28 

25 
20 

15 
10 

4 
3 


y9^z     -3-834 

39-.057    68".87 


-0.02 
+0.4 


+0.26 

•fO.2 


80  Cett. 

Mag.  4.9 


Richt 
Ascension. 


h     m 

O  48 

8 

40.39 
40.29 

40.18 

40.08 

39.98 


10 
II 
10 
10 

8 


39.90 

39-84 
39-81 
39.80 

39.84 


6 

3 

I 

4 
7 


12 
16 
20 


39.91 
40.03 

40.19 

40.39  _ 

40.62    ^ 
26 

40.88 

41.17'^ 
41.433^ 

41.80  3^ 

42.12  3^ 


42.44 

42.74 
43.02 

43.28 
43.50 

43.69 
43.85 
43.97 
4405 
44.10 

44.12 
44.12 

44.09 
44.04 

43.97 

43.88 

43.79 
43.68 


32 

30 
28 

26 

22 

19 

16 

12 

8 

5 

2 


3 
5 
7 
9 

9 
II 


Declina- 
tion S. 


-     135 


tt 


76.5 

77.1 

77-7 
78.1 

78.5 

78.7 
78.7 

78.5 
78.1 

77-5 

76.6 

75.5 
74.2 

72.6 
70.9 

69.0 
67.0 
64.9 
62.8 
60.7 

58.8 
57.0 

55.4 
54.0 
52.8 

51.9 

51.3 

50.9 
50.8 

51.0 

51.3 

51.7 

52.3 
53.0 

53.7 

54.4 
55.2 
55.8 


6 
6 

4 
4 
2 

o 

2 

4 
6 

9 

II 

13 
16 

17 
19 

20 
21 
21 
21 

19 

18 
16 

14 
12 

9 
6 

I 
2 

3 

4 
6 

7 
7 
7 

8 
6 


1. 000      -0.028 
39*-747    79".65 


0.00 

+0.4 


0.00 
+0.2 
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Mean  Solar 
Date. 


Jan.    0.3 

10.2 
20.2 
30.2 

Feb.    9.2 

19.1 
Mar.  I.I 
II. I 
21.0 
31.0 

Apr.  lo.o 
20.0 
29.9 

May  9.9 
19.9 

29.9 

June  8.8 

18.8 

28.8 

July    8.7 

18.7 
28.7 
Aug.  7,j 
17.6 
27.6 

Sept.  6.6 
16.6 
26.5 

Oct.  6.5 
16.5 

26.4 
Nov.  5.4 

154 

254 
Dec.    5.3 

15.3 
25.3 
35-3 


Sec  d,  Tan  6 
Mean  Place 


D^f  a.  Dm  a 


y  Cassiopelse, 
Mag.  2.3 


Right 
Ascension. 


h     xn 

o  51 

s 
3404 

33.73  „ 
3340  ^^ 

33.09  \^ 
32.80  ^9 

32.55 

32.35 
32.21 

32.14 
32.16 

32.27 

32.46 

32.73 
3307 

33.48 

33.95 
3446 

34-99 

35.54 
36.09 

36.63 

3714 
37.62 

38.05 
38.43 

38.75 
39.01 

39.21 

39.35 
39.42 

39-43 
39.38 

39.27 

39." 
38.90 


20 

14 

7 

2 

II 

19 
27 

34 
41 
47 

51 
53 
55 
55 
54 

51 
48 

43 
38 
3* 

36 
20 

14 

7 

I 

5 
II 

16 

21 

25 


28 


38.65 

38.37  „ 
38.06  3^ 


Declina- 
tion N. 


+  6015 


19 


46.3 
46.3 
45.6 

44.5 
42.9 

40.9 

38.7 
36.2 

33-6 
31. 1 

28.6 
26.4 

245 
23.0 
21.9 

21.2 
21. 1 

21.5 
22.4 

23.7 

25.5 
27.7 

30.3 
33.1 
36.1 


o 

7 
II 

16 

30 

22 

25 
26 

25 
25 

22 

IS 
II 

7 

I 

4 

9 

13 
18 

22 
36 
28 

30 
32 

39.3  ^, 
42.6  33 
46.0  34 

49.3 
52.5 


55.6 

584 
60.9 

63.1 
64.9 

66.1 
66.9 
67.2 


33 
32 
31 


38 

25 
22 

18 

12 

8 
3 


2.016      +1.750 
34*.034    24".i7 


+0.01 
+0.4 


-0.1 1 
+0.2 


pL  Andromedse. 

Mag.  3.9 


Right 
Ascensioii. 


h  m 

o  52 

s 
2.17 
2.01 

1.85 
1.69 

1.54 


16 
16 

16 

15 
13 


1. 41 

I-3I 
1.25 

1.23 

1.26 

1.35 
1.49 

1.68 

1.92 

2.21 


xo 
6 

2 

3 
9 

14 
19 
24 

29 
33 


35 


2.54 
2.89 
3.26  37 

3.65  ^^ 
4.04 


39 
37 


4.41 

4.77 
5.II 

5.68  ^7 


36 
34 
30 


5.91 
6.10 

6.24 

6.35 
6.42 

6.45 
6.44 

6.40 

6.33 
6.23 

6. II 

5.97 
5.82 


23 

19 
14 
II 

7 
3 

I 
4 

7 
10 

12 

14 
15 


Declina- 
tion N. 


+  38     2 


tt 


35-3 
34.9 
341 
33.0 
31.6 

30.0 
28.3 
26.5 
24.7 
23.1 

21.6 
20.4 
19.6 
19.0 
18.9 

19.2 
19.9 
20.9 
22.3 
24.1 

26.1 
28.4 
30.8 

33.3 
35.9 

38.6 
41.2 

43.7 
46.1 

48.3 

50.3 
52.1 
53.6 
54.8 
55.6 

56.1 

56.3 
56.0 


4 
8 

I 

4 
6 

7 
8 

8 

6 


12 
8 
6 

I 

3 

7 
10 

14 
18 

20 

23 
24 

25 
26 

27 

36 

25 
24 
22 

20 

18 

15 
12 

8 

5 

3 
3 


1.270      •fo.782 
i«.8i7     i8".68 


0.00        -0.05 
+0.4  +0.2 

[Eph  isl 


a  Scnlptoxls. 

Mag.  4.4 


Right 
Ascension. 


h     m 

o  54 


s 

31.52 
31.37 

31.23 
31.09 

30.96 

30.85 
30.76 
30.70 
30.68 
30.70 

30.76 
30.86 
31.01 
31.21 

31.44 
31.72 

32.02 

32.35 
32.69 

33.04 


15 
14 
14 
13 

II 

9 

6 

2 
2 
6 

10 

IS 
20 

28 
30 

33 
34 
35 
34 


33.38 
33.71  ^}_ 
34.02 

34.31 
34.56 


31 

29 

25 
21 


34.77 
34.94 
35.07 
35.16 

35.21 

35.21 
35.18 

35.13 
35.04 
34.93 

34.81 

34.67 
34.53 


17 

13 

9 

5 
o 

3 

5 

9 
II 

12 

14 
14 


Declina- 
tions. 


—  2948 


#/ 


66.7 
67.1 
67.1 

66.8 
66.1 

65.0 
63.6 
61.9 

59.9 
57.7 

55.2 
52.6 

49.9 
47.1 
44.3 

41.6 
39.0 
36.5 
34.3 
32.4 

30.8 
29.7 
28.9 
28.6 
28.7 

29.2 
30.1 
31.4 
32.9 
34.6 

364 

38.3 
40.1 

41.8 
43.3 

44.6 
45.6 
46.2 


4 
o 

3 

7 
II 

14 

17 
20 

22 

25 

26 
27 
28 
28 

27 

36 

25 
22 

19 
16 

II 
8 

3 

I 

5 

9 
3 

5 

7 
8 

9 
8 

7 
5 


10 
6 


1-153      -0-573 
30».589    6o".63 


£  Pisciiim. 
Mag.  4.4 


Right 
Asocnsioo. 


h 
O 


58 


9 

3245 

32.34 
32.23 

32.12 

32.02 

31.93 
31.86 

31.82 
31.81 
31.83 

31.90 
32.01 
32.16 
32.36 
32.59 

32.85 

33.14 

33.45 

33.77 
34.10 

34.42 
34.72 
35.01 

35.27 
35.51 


II 
II 
II 
10 

9 

7 
4 

I 

2 
7 

II 
15 

20 

23 
26 

39 

31 

32 

32 

30 
29 

26 
24 

20 


Dedins- 
tionN. 


35.71 
35.88  '7 
36.01  ^3 
36.10 
36.17 


36.20 
36.21 

36.19 

36.14 
36.08 

36.00 

35.91 
35.81 


9 

7 
3 


I 
2 

S 
6 

8 

9 
10 


+  725 


H 


64.5 

639 
63.2 

626 

61.9 

61.4 
61.0 
60.6 
60.5 
60.6 

60.9 
61.4 
62.2 

63.3 
646 


6| 

7 
61 


4 

4 

I 
r 

^1 

5 

% 

u 

t6 
66.2 

69.8  '^ 

737^ 


90 


75-7 

77-7 ,8 
79-5 


81.2 
82.8 

84.1 
85.2 
86.1 

86.7 
87.2 

87.4 

874 

87.3 
87.0 

86.6 

86.1 

85.5 
84.9 


17 
16 

13 


xi 

9 
6 

S 
3 

0 

X 

3 
4 

5 

6 
6 


1.008      40.131 
3i-.8o8    57".90 


0.00 
•fo.4 


+0.04 
+0.2 


0.00 
+0.4 


-o.oi 
+0.3 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


/3  Phoenicis. 

//  Cassiopelse. 

T^Cetl. 

>^  Andromedse. 

llcanSokr 

Mag.  3.4 

Mag.  5.3 

Mag.  3.6 

Mag.  2.4 

Date. 

Rii^t 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

tions. 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

Ascension. 

tion  X. 

h     m 

•       f 

h     m 

•      / 

h     m 

e        f 

h     m 

•      9 

I       2 

-A7   9 

•  • 

I       2 

+  5430 

■  ■ 

I   4 

-1037 

mm 

1   4 

+  3510 

Jan.    0.3 

l8!68 

97.0 

36.53  _ 

WW 

35.4  J 

8 

19.63  „ 

WW 

56-5  , 

57.1  ' 

58*55  „ 

28.7 

10.2 

^^•^5  11 

97.2  ' 

36.29    -* 

35.3  . 
34.7  " 

19.52  „ 

58.40    5 
58.24    ^ 

28.3  :j 

20.2 

1 

'^•^3  " 

96.8  * 

36.04  11 

'941 

57-6    5 

27.6  7 

,              30.2 

18.02 " 

35.79  2 

33.6 

19.29  ^ 

57.8   ^ 

58.09  s 

26.6 " 

Feb.   9.2 

17.82  ^° 

94-8  ", 

35-56  '3 

32.1  '1 

19.19  '° 

57.9 

57-94  ll 

25.4 " 

17 

17 

20 

18 

10 

3 

13 

IS 

191 

'^•^5  ^^ 

93-1  ,, 

35.36 

30.3 

19.09 

57-7  •, 

57-8'  ,0 

^°-7  16 
19.1 

Mar.   1. 1 

17.51  ^t 

90-9" 

35.19 ': 

28.2 " 

19.02    ' 

57-3   Z 

57.71  *° 

II. I 
21.0 

17.40 " 
17.34 1 

^5-7  ,„ 

35.08 " 
35.03  I 

25.8  '* 

^3-4  !1 

18.97    5 
18.95 

56.6  7 

55.7  ' 

57.64  ; 
57.61  3 

31.0 

17.33 

82-7  '! 

3505 

21.0  ^''^ 

18.96    ' 

54-6  " 

57.63  , 

17.6  '5 

• 

4 

32 

9 

22 

0 

14 

7 

13 

Apr.  lo.o 

17.37  ^ 

79-5  „ 

35-14  , 

18.8 

19.02 

53-2  ,. 

5'-6   8 
49-8  !! 

57.70 

16.3 

20.0 

17.46  ^l 

76.2  33 

35.30  il 

'^'7  " 

^9"   ! 

57.82 " 

15.2 " 
14.4  ° 

29.9 

^7-6i  li 

72-8  ^* 

35-54  ^ 

14.9  ^' 

19.26  ^4 

^9-44  '^ 

57-99  ,; 

May  9.9 

^7-8i  11 

69.5  33 

35.84  ^^ 

^3-5  ]t 

47-8    ! 

58.22  '3 

14.0  * 

19.9 

18.07^^ 

66.3  3» 

36.20  3 

12.5  '° 

19.66" 

45-7  " 

58-49  \l 

'3-9    ^ 

30 

31 

41 

5 

25 

33 

30 

3 

.           29.9 

^^•37  ,, 

^3-2  ,„ 

36.61 

12.0 

19.91  _ 

43-4  „ 

5879  ,^ 

14.2 

(    June  8.8 

18.71  ^^ 

60.3^9 

37.07  ^^ 

11.9    ' 

20.20  ^ 

41.2  " 

59-13    g 

'4-9   7 

18.8 

19.09  I 

57-8  :f 

37.55  f 

12.3    ^ 

20.50  3° 

390  " 

59-49  I: 

^5-9  Z 

28.8 

19.4839 

55.7  " 

38.04  f 

13.2    9 

20.82  32 

36-8  " 

59-86  37 
60.24  3^ 

'7-3   ^ 
18.9  *^ 

July   8.7 

19.89^' 

53.9  ^' 

38.54  ^° 

14.4  " 

21.14  f 

34-7  " 

40 

12 

49 

17 

32 

.       18 

37 

20 

18.7 

20.29 

52.7      „ 

39.03  ^, 

1 6. 1 

21-46 

32.9    „ 

60.61 
60.97  ^ 

20.9 

28.7 

20.69  ^° 

51.9     ^ 

39.50  ^7 

18.2  " 

21.77  3^ 

31.2  '7 

^30 ! 

Aug.  7,j 

21.06  3^ 

51.6     3 

39-94  "^ 

20.6  ^t 

22.06  "9 

29.9  11 

61.30  33 

"5-3  'i 

17.6 

21.41  3^ 

519     I 

40.35  "^^ 

«^  «  26 

23.2                  Q 

22.33  ^7 

28.8  " 

61.61  3' 

27.7 ,; 

27.6 

21.71  3° 

52.6    7 

40.71  2^ 

20.0 

22.57  ^^ 

28.0  * 

61.88  *7 

30.2  5 

26 

13 

32 

30 

20 

4 

"4 

24 

Sept.  6.6 

21.97 

53-9 

41.03    ^ 

29.0 

22.77 

27.6 

62.12 

32.6 ,, 

16.6 

22.18^' 

55-6  11 

26 

41.29 

32.1  3^ 

22.94  '^ 

27-5    I 

62.32    ^^ 
62.48    '^ 

35°  A 

26.5 

22.33  '^ 

57.6  r^ 

41 50" 

35.2  f 

23.08  '^ 

27.6    ' 

37-4  '^ 

Oct.    6.5 

22.43  '° 

59.9  I] 

41.65  s 

38.2  f 

23.18  ^° 

28.1    s 

62.60    " 
62.68       * 

5 

39-6  " 

16.5 

22.48    5 

^-3  :j 

41.75" 

0 

4-  :^ 

23.24    ° 
4 

28.8    I 
8 

41.6  "* 
19 

26.4 

22.47    , 

64.9 

41.80 

43.9  - 

23.28 

29.6  ,„ 

62.73    , 

43-5  ,6 

Nov.  5.4 

6 
22.41     " 

67.4  ^5 

41.80  ° 

465 ; 

23.28    ° 

30.6    ° 

62.74    ^ 

154 

22.31  '° 

^9-8   ' 

4^-75  ,^ 

48.8  ^3 

23.25    3 

31.7 

62.72 

46.5   ^ 

f     ^     25.4 

22.17  ^ 

7^-9" 

4^-^5 : 

50-7  ^ 

23.21    ^ 

32.8 

62.67    5 
62.59    ° 

47.6  " 

48.4 ! 

I^ec.   5.3 

22.00  ^7 

73-7 

41.52    3 

52.3  '^ 

23.14    7 

33.9  " 

20 

IS 

i8 

12 

9 

10 

10 

S 

15.3 

21.80 

75-2  ,^ 

+'•34  „ 

53-5  . 

23.05 

34-9   J, 
35-7   ° 
36.5   * 

62.49 

48.9    , 

25.3 

21.59" 

76.2  " 

4'-'3" 

22.96    9 

62.36  ^3 

49-0 

35.3 

21.37" 

76.7    5 

40.90      3 

54  3 

22.85  " 

62.22  ^^ 

48.8    ' 

Scc«,Tand 

1.471       -1.079 

1.722           +1.402 

1.017      -0.188 

1.223       +0.705 

Mean  Place 

17».447    86".62 

S6*.26s     I4".24 

i8".827    56".92 

58".o6o    12  ".60 

^♦a.D.a 

-o.oi         +0.07 

+O.OI         -0.09 

0.00        +0.01 

+0.01        -0.05 

I>*«.D,.d 

+0.4          +0.3 

+0.4          +0.3 

+0.4          +0.3 

♦0.4          •♦0.3 

I 

Bphij] 

296 


APPARENT  PLACES  OE  STAES,  1915 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.3 
10.2 
20.2 

30.2 

Feb.    9.2 

19.1 
Mar.  I.I 
II. I 
21. 1 
31.0 

Apr.  lo.o 
20.0 
29.9 

May  9.9 
19.9 

29.9 

June  8.8 

18.8 

28.8 

July    8.8 

18.7 
28.7 
Aug.  T.'j 
17.6 
27.6 

Sept.  6.6 
16.6 
26.5 

Oct.  6.5 
16.5 

26.5 
Nov.   5.4 

154 

25.4 
Dec.    5.3 

15-3 
253 
35.3 


T  Plscium. 

Mag.  4.7 


Right 
Ascension. 


Sec  d,  Tan  d 
Mean  Place 


D^^  a,  Dm  a 


h     m 

I     6 


9 
5904 
5891 
58.77 
58.63 

58.50 

58.38 
58.28 

58.21 

58.19 
58.20 

58.27 
58.38 

58.55 
58.76 

59-OI 

59.30 
59.63 

59.97 
60.33 
60.69 


13 
14 
14 
»3 

Z2 
10 

7 
2 

z 
7 

iz 
17 

31 

25 
29 

33 
34 
36 
36 
35 


Declina- 
tion N. 


34 


61.04 

61.38 
61.70  ^^ 
62.00  ^° 

62.26  ^^ 
23 
62.49 
62.68  '9 
62.84  ^^ 
62.96 
63.04 


63.09 
63.10 
63.09 

63.05 
62.98 

62.88 
62.77 
62.65 


12 

8 

5 


4 

7 
10 

II 
12 


+  2938 


91 


33.6 

33.2  ;* 

32.5  ' 
10 

31.5 
^^  ^ " 
30.4 
13 

29.1 
27.8  ^3 

26.4  '^ 

25.0 

23.8 


14 
12 
10 


22.8 
22.0 
21.6 
21.4 
21.6 

22.1 
23.0 
24.2 

25.7 
27.4 

29.4 

31.5 

33.7 
36.0 

38.3 

40.5 
42.7 

44.8 

46.7 

48.4 

49.9 
51-2 

52.3 
53.2 

53-7 

54.0 
54.0 

53-7 


8 

4 

2 

2 

5 

9 
12 

15 

17 

20 

21 
22 

23 

23 
22 

22 
21 

19 
17 
15 

13 
II 

9 

5 
3 

o 
3 


C  Pisciom. 
Mag.  5.6 


Risht 

Ascension. 


1.151        +0.569 
58».496    i9".22 


0.00 
+0.4 


-0.04 
•K>.3 


h 
I 


m 

9 


s 

8.04 

7-93 
7.82 

7.71 
7.61 

7.51 
7.43 
7.38 
7.36 
7.37 


II 
II 
II 
zo 
zo 

8 

5 

2 

I 
6 


7.43 
7-53 

7.86  '9 
22 


10 
14 


Declina- 
tion N. 


8.08 
8.34 


26 

28 


8.62 
8.93  ^' 


9.25 
9.57 


19.89 
20.21 
20.50 
20.77 
21.01 

21.22 
21.40 

21.54 
21.64 

21.72 

21.77 
21.78 
21.77 
21.74 

21.68 

21.61 

21.52 
21.42 


32 
32 
32 

32 
29 

27 
24 

21 


18 

14 

10 

8 

5 

I 
I 

3 
6 

7 

9 
zo 


-^7    7 


tt 


41.0 

40.4 
39-7 
39-1 
38.5 

37.9 
37.5 
37.2 

37.1 
37.2 

37-5 
38.0 

38.8 

39.9 
41.2 

42.7 

44.4 

46.3 
48.2 

50.2 

52.2 

54.1 
56.0 

57.6 
59.1 

60.4 
61.5 
62.3 
62.9 

63.3 

63.5 
63.5 

63.3 
63.0 
62.6 

62.1 
61.5 
60.9 


6 

7 
6 

6 

6 

4 

3 

z 

z 
3 

5 
8 

zi 

13 
15 

17 

19 

19 
20 

20 

19 

19 
16 

15 
13 

II 
8 
6 

4 

2 

o 
2 

3 

4 
5 

6 
6 


/cTucaiue. 
Mag.  5.0 


Right 
Ascension. 


h     m 
I    12 


55.45 
54.QO 

54.36 

53.85 

53.37 


55 

54 

51 
48 

44 


52.93 

52.56 

52.26  ^ 

22 
52.04 

51.92 


37 


13 


1.008         +0.125 

i7*-333     34"-20 


0.00        -o.oi 
+0.4  +0.3 

[Eph  15] 


51.89 

51.96 

52.13 
52.40 
52.76 

53.20 

53.73 
54.32 

54.95 
55.61 

56.29 

56.96 
57.60 

58.19 
58.73 

59.18 

59-54 
59.80 

59.95 
59-99 


7 

17 
27 
36 
44 

53 
59 

63 
66 
68 

67 
64 

59 
54 
45 

36 
26 

15 
4 
7 


18 

27 
36 


59.92 
59-74 
59.47 
59.11 

5868  % 

58.20 
57.67  53 

57.13  ^ 


Declina- 
tions. 


-6919 


It 


53.1 
53.0 

52.3 
51.0 

49.1 


Z 

7 
13 
19 
23 


^^•^  28 
44.0 

40.9*^ 

37.5  ^t 

33.8  37 

37 

30.1 
26.3 
22.5 
18.8  37 

35 


38 
38 


15.3 


32 


f  Piscium. 

Mag.  5.3 


Right 
Ascension.  ,   tiooN. 


h      m 

I     13 

s 
25.56 
25-46 

25-35 
25-24 
2513 

25.03 

24.95 
24.89 

24.86 

24.88 

24.93 
25.02 

25.15 
25.33 
25-55 


zo 
II 

ZI 

ZI 

10 


+  310 


n 


8 
6 

3 

5 

9 

13 
z8 

22 

25 


7.2 

6.5 

5-9 
5-3 
4.9 

4-5 
4.2 

4-1 
4.2 

4.5 


7 
6 

6 

4 

4 

3 
t 

I 
6 


25.80 
26.08  ^^ 


% 
10 


5.1 
5.9 
6.9 

9.6!! 


n.3 


2.832     -2.650 

53"-23i    39"-52 


-0.02 
+0.4 


APPARENT  PLACES  OE  STARS,  1915. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Hcan  Solar 
Date. 


Jan.  0.3 
10.3 
20.2 
30.2 

Feb.    9.2 


Mar 


19.1 
I.I 
II. I 
21. 1 
310 

Apr.  1 0.0 
20.0 

300 

May    9.9 

19.9 

29.9 

June    8.8 

18.8 

28.8 

July     8.8 

18.7 
28.7 
Aug.  7.7 
17.7 
37.6 

Sept.  6.6 
16.6 
26.5 

Oct.  6.5 
16.5 

26.5 
Nov.  5.4 

154 

254 
Dec.    5.4 

15.3 
25.3 
35.3 


1;  Pisciom. 
Mag.  4.7 


Ri«fat 

Ascension. 


h     m 
I    14 

B 
48.06 

47.93  '^ 
47.80  ^^ 
47.66   ^4 

47.53  ;^ 

47.41 

47.31 

47.24 
47.21 

47.22 

47.28 

47.38 

47.53 

47.73 
47.98 


10 

7 
3 

z 
6 

10 

15 
30 

28 


48.26 

48.57  5' 

48.90  ^^ 
49.25  ^^ 

49.60  ^^ 


Sec  *,  Tan  d 
Mean  Place 


49.95 
50.29 

50.61 

50.90 

51.17 

51.40 
51.60 

5^.76 
51.88 

51.97 

52.03 
52.05 
52.05 
52.01 

51.95 

51.87 
51.77 
51.65 


35 

34 
32 
29 

27 
23 

20 

z6 
12 

9 
6 

2 
o 

4 
6 
8 

10 

12 


Dcdixia- 
tionX. 


+  2649 


tt 


17.0 

1 6.6   \ 

16.0  * 

15.1  ' 

I4.I 


12.9 
II.7 
10.5 

9.3 

8.2 

7.4 

6.7 

6.4 

6.3 

6.6 


zo 

12 

Z2 
Z2 
Z2 
II 

8 

7 

3 

I 

3 
6 


7.2 
8.2^° 

9.4" 

i< 

10.9  ^ 

12.6  '7 
19 

14.5 
16.6 

18.7 

20.9 

23.1 


21 
21 
22 
22 

21 


25.2 
27.2 
29.1 

32.4 


20 
19 


SCeti. 
Mag.  3.8 


Rtgfat 
Ascension. 


h     m 
I    19 


8 
47.32 
47.22 
47.10 
46.98 
46.87 

46.76 
46.68 
46.61 
46.58 
46.58 

46.62 
46.70 
46.82 
46.99 
47.20 


10 
12 
12 
II 
II 


8 

7 

3 
o 

4 

8 
12 

17 
21 

24 


47.44 
47.72 

48.01 


33.8 
34.9 

35.9 
36.6 

37.0 

37.2 
37.2 
36.9 


14 

zz 
10 

7 
4 

2 

o 
3 


I.Z2Z 

47*.437 


+0.506 


\H 


3   .41 


28 
29 

48.32  3' 

48.64  ^l 
32 

48.96 
49.27  3^ 

^9-57  \^ 
49.84  ^ 
50.09  ^J 

50.30 

50.49  !? 
50.64 

50.75 
50.83 


50.88 
50.90 
50.89 
50.86 
50.80 

50.73 
50.63 

50.53 


15 
II 

8 
5 


3 
6 


10 
10 


Declina- 
tions. 


-836 


/* 


76.4 

77.1 

77.6 

77.9 
78.1 

78.0 

77.2 
76.4 

75.4 

74.2 
72.7 
71.1 
69.2 
67.1 

65.0 
62.8 
60.6 

58.5 
56.4 


7 

5 

3 

2 

I 

3 

5 
8 

10 

12 

15 
16 

19 
21 

21 

22 
22 
21 
21 

19 

54.5  „ 
52.8  '7 

51.3^^ 
50.2 

49.3 


48.7 

48.5 
48.6 

48.9 
49.5 

50.3 
51.2 
52.2 

53.3 
54.4 

55.4 
56.3 
57.1 


zi 

9 
6 

2 
z 

3 
6 

8 

9 

10 

II 
II 
10 

9 

8 


6  Cassiopeiae. 
:.  2.8 


Right 
Ascension. 


1. 01 1      -0.152 
46".449    77  ".93 


h     m 
I    20 


508 
4.78 
4.47 
4.15 
3.84 

3.56 
3.33 
3.15 
304 
3.01 

3.06 
3.20 

3.42 

3-72 
4.09 


30 
31 
32 

31 
28 

23 
18 

zz 

3 
5 

14 
22 

30 

37 
43 


49 

52 
54 


4.52 
5.01 

5.53 
6.07 
6.62  55 

55 

^•'^  53 
7.70  53 

8.20  5^ 

8.67  ^7 

9.09 


43 
38 


9.47 

9.78 
20.04 
20.24 

20.37    'o 


31 
26 

20 


20.45 

20.46 
20.42 

20.31 
20.15 

19-95 
19.70 

19.42 


8 

z 

4 
zz 

16 

20 

25 
28 


Declina- 
tion N. 


+  59  47 


it 


61.2 

61.5 
61.2 
60.4 

59.1 

57.4 

55.4 

53.1 

50.7 
48.2 

45.7 

43-4 
41.4 

39.7 
38.4 

37.5 
37.1 
37.1 
37.7 
38.7 


3 

3 
8 

13 
17 

20 

23 
24 

25 
25 

20 

17 

13 

9 

4 

o 

6 

zo 

14 


19 

22 

25 
28 


40.1 
42.0 

44.2 
46.7 

^9-5  ,^ 
30 

5^-5  ,z 

55.6  ^^ 

58.8  3^ 

62.0  3^ 

65.1  ^^ 


Y  Phoeniois. 
Mag.  3.4 


68.2 
71. 1 

73.7 
76.0 

78.0 

79.5 
80.6 

81. 1 


31 

29 
26 

23 
20 

15 

ZI 

5 


Right 
Ascension. 


h     m 
I    24 


41.81 
41.61 
41.40 

41.19 
40.99 

40.81 
40.65 

40.53 

40.44 
40.40 

40.41 

40.47 

40.58 

40.75 
40.97 


20 
21 
21 
20 

18 

16 
12 

9 

4 

z 

6 
zz 

17 
22 

27 


41.24 

41.55 
41.89 

42.26  37 
42.64  38 


31 
34 


Z.988      +Z.718 
14". 640    38".69 


43.03 
43.41 
43.78 
44.12 

44.43 

44.70 
44.92 
45.10 
45.22 
45.30 

45.33 

45.31 

45.24 

4514 
45.00 

44.84 

44.65 
44-45 


39 

38 
37 
34 
31 
27 

22 
18 

13 

8 
3 

2 

7 
10 

14 
16 

19 
20 


I^edina- 
tionS. 


-4344 


tt 


81.9 
82.4 
82.4 
82.0 
81.0 

79.6 

77.8 

75.7 
73.2 
70.4 


5 
o 

4 
10 

14 
18 

21 

25 
28 

30 


67.4 
64.2 
60.9 
57.6  3^ 
54.4  ^^ 


32 

33 


51.2 

48.3 
45-6 

43.3 
41.3 

39.7 
38.7 
38.1 
38.1 
38.6 

39.6 
41.0 
42.8 
45.0 
47.3 


32 

29 
27 

23 
20 

z6 

zo 
6 
o 

5 
10 

14 
18 

22 

23 

25 


25 


49.8 

54-8  ^5 

57.1  '^ 
20 

60.7 
62.0    ^\ 
62.8       * 


1.384  -0.957 

4o".499    73".i7 


ly^  a.  Dm  a 


0.00 
+0.4 


-0.03 
+0.3 


0.00        +0.01 
+0.4  +0.3 

[Eph  isl 


+0.02 

■fo.4 


-o.iz 

+0.3 


-o.oi 

+0^ 


+0.06 
•^.4 
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APPARENT  PLACES  OT  STAES,  1915. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.3 

10.3 
20.2 
302 

Feb.    9.2 

19.1 
Mar.  I.I 
II. I 
21. 1 
31-0 

Apr.  1 0.0 
20.0 
30.0 

May  9.9 
19.9 

29.9 

June   8.8 

18.8 

28.8 

July    8.8 

18.7 

28.7 

Aug.   ^.j 

27.6 

Sept.  6.6 
16.6 
26.5 

Oct.  6.5 
16.5 

26.5 
Nov.  5.4 

154 

25.4 
Dec.    5.4 

15.3 
253 
35-3 


88  GassiopeiK. 
Mag.  6.0 


Risht 
Ascension. 


h     m 
I    24 


48 
51 


Sec  d,  Tan  $ 
Mean  Place 


D'^^  a.  Dm  a 


53*38 
52.90 

52.39  .^ 
51.88  5' 

51-39^ 
45 

50.94 

50.55 
50.25 

50.05 
49.97 

50.00 
50.16 

50.44 
50.83 

51.32 
5190 


39 

30 
20 

8 
3 

16 

28 

39 
49 
58 

66 


52-56 
53  26  7<> 
54.00 
54.76 


74 
76 

75 


55.51 
56.25 

56.95 
57.60 

58.19 


74 
70 

65 
59 

53 


58.71 

59.52  36 

59.79 
59.98 


27 

19 
10 


60.08 
60.08 

59-99 
59.81 

59.54 


9 
18 

27 
34 


59.20 

58.79  f, 
58.34  ^^ 


Dedina- 
tionN. 


+  6949 


n 


64.0 

64.5 

64.5 

63.9 
62.7 

61.0 

58.9 
56.5 
53.9 

5I-I 

48.4 
45.8 

43.3 
41.2 

39.4 

38.1 

37.3 
37.0 
37.2 
37.8 


5 
o 

6 

12 

17 

21 

24 
26 

28 
27 

26 

25 
21 

18 
13 

8 

3 

2 

6 
12 


1;  Pisoinm. 

Mag.  3.7 


Riffht 
Ascension. 


17 
21 

24 
28 


39.0 
40.7 
42.8 

45.2 

48.0 

30 

51.0 

54.3  ^^ 

57.7  ^ 
61.2  35 

64.7  ^^ 
34 

68.1 
32 


71.3 

74.4 
77.1 


31 
27 

24 


79-5  ,^ 
20 

81.5 
82.9  ^"^ 
83.8  9 


2.901      +2.723 
S2».98o    39".72 


h     m 
I    26 


+0.03 
+0.4 


-0.18 
40.4 


8 
56.70 

56.59 

56.47 

56.35 
56.23 

56.12 
56.02 

55.95 
55.91 
55.91 

55.95 
56.04 

56.17 
56.34 
56.56 


II 
12 
12 
12 
II 

10 
7 

4 
o 

4 

9 

13 

17 
22 

25 


56.81 
57.10 

57.41  ,^ 

57.73 :, 
58.06  33 


29 
31 


58.39 

58.71 
59.02 

59.30 
59.56 


32 

31 
28 

26 
23 


19 
16 


59.79 
59.98 

60.14 

60.28  '"^ 

60.38  ^z 


60.44 
60.48 
60.49 
60.47 
60.42 

60.36 
60.28 
60.17 


4 

I 

2 

5 
6 

8 
II 


DecUna- 
tionN. 


+  1454 


tt 


38.7 
38.2 

37.6 

36.9 
36.1 

35.3 
34.6 

33.9 
33.4 
33.0 

32.8 

32.9 
33.2 

33-8 
34.7 

35.8 

37.1 

38.7 

40.4 
42.2 

44.1 
46.1 
48.0 
49.8 

51-5 

53.1 
54.6 
55.8 
56.8 

57.7 

58.3 
58.8 

59.0 

59.1 

59.1 

58.9 

58.5 
58.0 


5 
6 

7 
8 

8 

7 
7 
5 
4 
2 


3 
6 

9 

I 

3 
6 

7 
8 


20 

9 
8 

7 
6 

5 

2 

o 

9 
6 

5 

2 

I 
o 

2 

4 

5 


40  Cassiopeiee. 

Mag.  5.5 


Right 
Ascension. 


1.035       +0.266 
SS-.924    28".83 


0.00         -0.02 
+0.4  +0.4 

[Bph  15] 


h     m 

42.37  „ 
41.80  57 

41.20 

40.59    ' 
40.00  59 

54 

39.46  ^, 

38.99  tJ 
38.62  37 

38.36  '^ 
38.23  '^ 


38.24 

3^-39  \i 
38.68  ^9 

39.10  "^ 
39.64  2 

40.28 
41.01  73 
41.80  79 

42.63    ^ 
43.49 


86 
86 


44.35  0, 
45.99  ^^ 

47.43  S 

48.04 

48.57  ^^ 
49.00 

49.33 
49.56 


43 

33 

23 
12 


49.68 

49.69 
49.60 

49.40 
49.10 

48.71 

48.23 
47.69 


9 

20 

30 
39 

48 

54 


Declina- 
tion N. 


+  7236 


M 


51.5 
52.2 

52.3 
51.8 

50.7 

49.1 
47.1 

44.7 
42.1 

39.3 

36.5 
33.7 
31-2 
28.9 
27.0 

25.6 
24.6 
24.1 
24.1 
24.6 

25.7 
27.2 

29.1 

31.5 
34.2 


7 

I 

5 
II 

16 

20 

24 
26 

28 

28 

28 

25 
23 
19 
14 

10 

5 
o 

5 
II 

15 
19 
24 
27 
30 


V  Andiomedft. 
Mag.  4.2 


32 


37.2 
40.4 

^^■^  ts 

47-3  II 

50.9  3<^ 
35 

54-4  „ 
57-7  Z 
60.9  3' 
63.8  ^' 
66.3  '^ 

21 
68.4 
70.0 
71. 1 


16 
II 


3346         +3.194 

4i".838    26".78 


Ri«Sit 


tiaaN. 


m 


I  31 

s 
48.81    ^ 

48.65  '^ 
48.48  ^7 

48.29  'J 

4«-"  :6 

47.95  ^. 
47.80  ^5 

47.69  " 

47.63    ^ 
47.61    ^ 


+40  5» 


If 


+0.03 
+0.4 


-0.20 
+0.4 


47.64 

47.74 

47.89 
48.10 

48.36 

48.67 
49.01 
49.38 
49-77 
50.17 

50.57 
50.96 

51.33 
51.67 
51.99 

52.27 
52.52 
52.72 

52.89  '7 
53.01 


10 

15 
21 

26 
31 

34 

37 

39 
40 

40 

39 
37 
34 
32 
28 

25 
20 


53.09 
53.14 
53.14 
53." 
53.05 


12 
8 

5 
o 

3 
6 

xo 


52.95  „ 
52.83  " 

52.68  'S 


68.8 
68.8  "* 

68.4  I 
67.6  * 

66.5" 
14 

63.5  ,^ 
61.8 'J 

56.7 
55.2 

540 

53.1 
52.6 

52.4 
52.6 

53.2 

54.1 

55-4 


IS 
u 

9 
5 


t 
6 

9 

13 
16 


58.9  '^^ 
61.0" 

63.3  I 
65.6  "3 

25 

68.1 
70.6  '5 

73.1  '^ 

75-5  !t 
77.8  '^ 

79-9^ 
81.9*' 

83.6  '' 

85.1  ^5 
86.3  ", 

87.1 
87.6 
87.8 


5 

t 


1.325      +0.869 
48*.i27     5o".7i 


+0.01 
+0.4 


-0.05 
■104 
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If  can  Solar 
Date. 


Jan.    0.3 

10.3 

20.2 

30.2 

Feb.    9.2 

19.2 

Mar.    I.I 

II. I 

21. 1 

31-0 

Apr.  1 0.0 
20.0 
300 

May  9.9 
19.9 

29.9 

June  8.9 

18.8 

28.8 

July    8.8 

18.7 
28.7 
Aug.  7.7 
17.7 
27.6 

Sept.  6.6 
16.6 
26.6 

Oct.  6.5 
16.5 

26.5 
Nov.   5.4 

15.4 

25-4 
Dec.    5.4 

15.3 
25.3 
35.3 


Tf  Piscinm. 
Mag.  5.6 


Right 

Ascension. 


Sec  8,  Tan  d 
Mean  Place 


h     m 
I    32 


36.22 
36.12 
36.00 
35.88 
35.76 

35.65 
35.55 
3548 

35-44 
35.43 

35.46 

35.54 
35.66 

35.83 
36.04 


10 

13 
12 
Z2 
II 

10 

7 
4 

I 

3 

8 
12 

17 
21 

a4 


28 


36.28 

36.56  ^^ 
36.86  ^° 
37.18  3" 
37.50  3^ 


jy^  a,  Dw  a 


37.83 
38.15 
38.45 
38.74 

39-00 

39.23 
39.43 
39.59 
39.73 
39.83 

39.90 

39.94 
39.96 

39-94 
39.90 

39.84 
39.76 
39.66 


33 

3a 

30 
29 

26 
23 

20 
16 

14 
10 

7 

4 

2 

2 

4 
6 

8 
zo 


Declina- 
tion N. 


+  11  42 


r/ 


34.3 
33.8 

33.1 
32.5 
31.8 

31.2 
30.6 

30.1 
29.7 

29.5 

29.6 
29.8 

30.3 
31.0 
32.0 

33-3 
34-7 
36.3 
38.1 
40.0 

41.9 

43.8 
45-6 

47.4 
49.0 

50.4 

51-7 
52.8 

53.6 

54.2 

54.7 

54-9 
55.0 

54-9 

54.7 

54-4 
53.9 
53.4 


5 

7 
6 

7 
6 

6 

5 

4 

2 


V  Persei. 

Mag.  3.8 


3 
I 

8 

6 

5 


5 
5 


1. 02 1      +0.207 
35".397    2S".42 


0.00 
+0.4 


-0,01 
+0.4 


Right 
Ascension. 


h     m 
I    32 


8 

46.69 

46.49 
46.28 
46.06 

45.85 

4565 
45.48 

45-34 
45.26 

45.23 

45.26 

45.36 

45-53 
45-76 
46.04 


20 
21 
22 

21 
20 


17 

14 
8 

3 
3 

10 

17 

23 
28 

34 


46.38 
46.76 

47-17    . 
47.60  *3 

48.04  ^ 


38 
41 


48.48 
48.91 

49-32 
49-70 
50.05 


44 

43 
41 
38 
35 
31 


Declina- 
tion N. 


38 
22 
18 


50.36 
50.64 
50.86 
51.04 
51.18^4 

9 

51.27 

51-31 

51-31 
51.27 

51.19 


4 
o 

4 
8 


51.07 
50.92 
50.74 


12 

15 
18 


+  48  II 


fi 


72.7 
72.8 

72.5 
71.7 

70.6 

69.2 
67.4 

65-5 

63.5 
61.4 


3 
8 

II 
14 

18 

19 
20 

31 
19 


18 
16 


59.5 

57-7 
56.1 

54.8  '3 

53.9  : 


53.4 

53-3 
53-6 

54-4 
55.5 

57.0 
58.8 
60.9 
63.2 

65.7 


3 
8 

II 
15 

18 
21 

23 

25 
27 


27 
28 


68.4 
71. 1 

73-9  ,^ 
76.6  ^l 

79.2 


26 
26 


81.8 
84.1 
86.2 
88.1 
89.6 

90.8 
91.6 
91.9 


23 

31 

19 

IS 
13 

8 
3 


1.500       +1.119 
46' .020    52  ".66 


+0.01        -0.07 
+0.4  +0.4 

[Eph  15] 


a  Eridani. 

(Achemar.) 

Mag.  0.6 


Right 
Ascension. 


h     xn 

I  34 


34.74 
34-42 
34.09 
33.76 

33.45 

33.16 
32.91 

32.70 

32.53 

32.43 

32.39 
32.42 

32.52 
32.69 

32.93 

33.23 
33.59 
33.99 
34.43 
34-90 

35-38 
35.86 

36.32 
36.75 
37.15 

37.50 

37-79 
38.02 

38.18 

38.27 

38.29 
38.24 
38.12 

37.95 
37.73 


3a 

33 

33 

31 
29 

25 
21 

17 
10 

4 

3 
10 

17 

24 
30 

36 
40 

44 

47 
48 

48 
46 

43 
40 

35 

29 

23 
16 

9 

2 

5 
12 

17 
22 

26 


37-47  ^„ 
37.18^9 

36.86  3^ 


Declina- 
tion S. 


-5739 


tr 


77.5 

77-9 
77-7 
77-0 
75.8 


4 

2 

7 
12 

18 


74-0 

69.2  "^ 
66.2  3° 
63.0  3" 


59-5 
55.9 
52.3 
48.7 
45.2 

41.8 

38.7 
36.0 

33.6 

31.7 

30.4 

29.5 
29.2 

295 
30.4 

31.8 
33-6 

35.9 
38.5 
41.3 

44.2 
47.1 
49.9 
52.5 
54.7 


35 

36 
36 
36 
35 
34 

31 
27 
24 
19 
13 

9 
3 
3 
9 
14 

18 
23 

36 

28 
29 

29 
28 
26 

23 
Z8 


CO  Cassiopeise. 

Mag.  5.5 


56.5 
57.8  'I 
58.6    ^ 


1.869      -I -580 
32».979    66".3i 


-0.02 
+0.4 


+0.'I0 

+0.4 


Right 
Ascension. 


m 


I  35 

s 

62.25 

61.84 

61.39 
60.93 

60.49 


60.08 

59.72 
59.43 
59.23 
59.13 

59.14 
59.26 

59.49 
59.83 

60.27 
60.79 

61.37 

62.01 
62.69 

63.39 

64.08 

64.77 
65-42 

66.04 
66.60 

67.11 

67.54 

67.90 

68.19 

68.40 

68.52 
68.56 
68.51 

68.39 

68.19 

67.91 

67.57 
67.17 


41 

45 
46 

44 
41 

36 
29 
20 
10 

I 

12 

23 
34 
44 
52 

58 

64 
68 

70 
69 

69 

65 
62 

56 

51 

43 
36 
29 

21 
12 

4 

5 
12 

20 

28 

34 
40 


Declina- 
tion N. 


+  6736 


// 


73.2 
73.8 
73.9 

73-4 
72.3 


6 

I 

5 
II 

IS 
70.8 

68.8  ^^ 
66.5  ^3 
64.0  ^5 

61.3^^ 
27 

56.0  "^ 

51.5" 

49.8  2 

48.4 
47.6 
47.2 
47.3 
47.9 


8 

4 

I 

6 
II 


15 
20 

23 
26 


49.0 
50.5 

54.8  !3 

30 
60.4 

63.5  11 
66.8  33 

70.2  3"* 

73.5  ^^ 
34 

80.1  3^ 

83.1  3° 
85.8  ^7 

88.2  ^4 
19 

90.1 

91.6  '5 
92.0 


2.626      +2.428 
61*. 604    49".20 


+0.03 
+0.4 


-0.15 
+0.4 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.3 

10.3 
20.2 
30.2 

Feb.    9.2 

19.2 
Mar.  I .  I 
II. I 
21. 1 
31.0 

Apr.  1 0.0 
20.0 
30.0 

May  9.9 
19.9 

29.9 

June   8.9 

18,8 

28.8 

July    8.8 

18.7 
28.7 
Aug.  7,7 
17.7 
27.6 

Sept.  6.6 
16.6 
26.6 

Oct.  6.5 
16.5 

26.5 
Nov.   5.4 

15-4 

254 
Dec.    5.4 

15-3 
25-3 
35-3 


V  Pisciuxn. 
Mag.  4.7 


Right 
Ascension. 


h     m 

I  37 

s 

r.27 
1. 16 

1.05 
0.93 

0.81 


0.70 
0.60 

0.53 

0.48 

0.47 

0.50 

0.57 
0.68 

0.84 
1.04 

1.28 

1.55 

1.84 

2.15 
2.47 

2.79 
310 

340 

3.68 

3-94 

4.17 

4-37 

4.54 
4.68 

4.78 

4.85 
4.89 

4.91 

4.90 

4.86 

4.80 
4.72 

463 


II 
II 
12 
12 
II 


10 

7 

5 

I 

3 

7 
II 

16 

20 
24 

27 
29 

31 
32 
32 

31 

30 
28 

26 
23 

20 

17 
14 
10 

7 

4 

2 

I 

4 
6 

8 
9 


Declina- 
tion N. 


+   53 


// 


35-1 

34.5 

33-9 

33.3 
32.8 

32.3 
32.0 

31.8 
31.8 
32.0 

32.4 
33-1 
33.9 
35.1 
364 

37-9 
39-6 
41.4 

43.3 
45-3 

47.2 
49.0 
50.8 

524 
53.8 

54-9 
55-8 

56.5 
57.0 

57-2 

57.2 
57-0 
56.7 
56.3 
55.8 

55-2 
54-6 
53-9 


6 
6 
6 

5 
5 

3 

2 


7 
8 

12 

13 
IS 

17 
18 

19 
20 

19 

18 
18 
16 

14 
II 

9 

7 

5 

2 


^  Persei. 
Mag.  4.2 


3 
4 

5 
6 

6 

7 


Risht 
Ascension. 


h     m 
I    38 


Sec  8,  Tan  6 
Mean  Place 


D''«^  a,  D«  a 


1.004 
o».378 


+0.089 
28".40 


0.00 
+0.4 


-O.OI 

+0.4 


20.19 

9-99 
9.77 
9-53 
930 

9.09 
8.90 

8.75 
8.65 

8.61 

8.64 

8.73 
8.89 

9.12 

9.41 

19-75 
20.14 

20.56 

21.00 

21.46 

21.91 
22.36 
22.79 
23.19 
2356 


20 
22 
24 

23 
21 


19 

15 
10 

4 
3 

9 
16 

23 
29 
34 

39 
42 

44 
46 

45 

45 

43 
40 

37 

33 

23-89  ,^ 
24.18  ^9 

24.42  ^^ 

24.61 

24.76 


19 

15 
10 


24.86 
24.91 
24.92 
24.89 
24.80 

24.68 
24-52 
24-33 


5 

I 

3 

9 
12 

16 
19 


Declina- 
tion N. 


+  5015 


ft 


60.3 
60.5 
60.2 

59-6 
58.5 

57.1 

554 

534 

51-3 
49.2 


3 
6 

II 

17 
20 

21 

21 

20 


19 


47.2 

45-3  ^^ 
43-6  ^7 
42.2 
41.2 


14 
10 

7 


40.5 

40.3 

40.5 
41. 1 

42.1 


2 

2 

6 

10 

14 


17 
21 


43.5 
45-2 

47-3 
49.6  ^3 

52.1 


rCeti. 
Mag.  3.6 


Right 
Ascension. 


25 
26 


54-7 

57-5 
60.3 

63.0 

65.8 


28 
28 

27 
28 

26 

68.4 

70.8  ^4 

73.1  ""^ 

75.0  ;^ 

78.0 

78.9 1 
79.4  ^ 


1.564  +1.203 

i9'-473    39"-68 


+0.01         -0.07 
+0.4  +0.4 

[Eph  15) 


h     m 
I    40 


8.17 
8.05 
7-92 

7-79 
7-65 

7.52 
7.41 

7.32 
7.26 

7.23 

7.24 

730 
7.40 

7-54 
7.72 

7-95 
8.21 

8.49 

8-79  Z 

9.1 1  3^ 

32 


12 

13 
13 
14 
13 

II 

9 
6 

3 

I 

6 
10 

14 
18 

23 

26 
28 


Declina- 
tion S. 


—  16  22 


It 


653 

66.1 
66.6 
66.8 
66.8 

66.5 

659 
65.0 

63.8 
62.4 


8 

5 

2 

o 
3 

6 

9 
12 

14 
17 


60.7 
58.8  '9 

56.7  " 

54-4 

52.1 


943 

«%#» 

9-75 

32 

10.05 

30 
28 

10.33 

26 

10.59 

24 

10.83 

20 

11.03 

t6 

II. 19 

11.32 

13 

10 

11.42 

6 

11.48 

II. 51 

3 

0 

II. 51 

11.48 

3 
6 

11.42 

\f 

7 

11.35 

TO 

11.25 

12 

II. 13 

49.6 
47.1 

44-7 
42.4 

40.2 

38.3 
36.6 

35-2 

34.2 

33.6 

33-3 
33-4 
33-9 
34.7 
35.7 

36.9 

38.3 

39-7 
41.2 

42.6 

43-9 
450 

45-9 


23 
23 

25 


25 
24 

23 
22 

19 

17 
14 
10 

6 
3 

I 

5 
8 


oPisdum. 
Mag.  4.5 


Right 
Ascension. 


II 


h     m 
I    40 

55*08 

II 

54-97  „ 
54.86  " 

54-74  „ 
54.62  " 

12 

5450 
5440 

54-32 

54-27 
54.26 


10 
8 

5 


1.042 
7*. 122 


-0.294 
64".87 


0.00 
+0.4 


+0.02 
+0.4 


57.99 
58.19 

58.36 

58.51 
58.62 

58.69 

58.74 
58.76 

58.75 
58.72 

58.67 

58.59 
58.50 


20 


Decfiaa- 
tioaN. 


+   843 


57-1 
56-5 
55-9 
55-3 
54.7 

54-2 
53-7 
53-4 
53.2 
53.2 


6 
6 
6 
6 

5 

S 

3 
1 

0 


13 


1. 012      +0.154 

54M86  49j^ 

0.00       -0-0' 

+0.4  +<'-4 
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€  Sculptoris. 

CCeti. 

a  Trianguli. 

€  CasslopelBe. 

Mean  Solar 

Mag.  5.4 

Mag.  3.9 

Mag.  3.6 

Mag.  3.4 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tions. 

Ascension. 

tions. 

Ascension, 
h     m 

UonN. 

Ascension. 

tion  N. 

h     m 

0       t 

h     m 

• 

t 

•       / 

,  h     m 

0      / 

I    41 

-2528 

I  47 

—  10- 

44 

I    48 

+  29     9 

I    48 

+6315 

Jan.    0.3 

s 
40.83           40.2 

40.70  ^^     41.0 

s 

16.91  „ 

74.6 

8 

14*78 

69.7 

s 

16.77  „ 

30.8 

10.3 

16.80  " 

75.4 

14.66  " 

695  ' 

16.45  ^' 
16.093^ 

31-5  ' 

20.2 

40.55  11 

414  , 

16.68 " 

75.9 

5 

14.52  't 

69.1  * 

31.6  ^ 

30.2 

40.40    5 

415  : 

16.55  ]l 

76.3 

4 

14.37     I 

68.4  I 

15-72  3^ 

31.2  ^ 

Ffeb.    9.2 

40.25    ^  !  41.2    ^ 

16  42  ^ 

76.5 

2 

14.22  '^ 

^7-5   ' 

15-35 11 

30.3 ,' 

14;             5 

12 

I 

14 

10 

35 

14 

19.2 

40.11       140.7  __ 

16.30 

76.4 

14.08 

^^•5  „ 

15-00 

28.9  „ 

Mar.    I.I 

12 
39.99  ,, 

39.7  ! 

16.19" 

76.1 

3 

13-95  ^^ 

65-3 

14.69  3' 

II. I 

39.89  '^ 

36.8  ^ 

16.10      I 
16.04 

75-5 

0 

8 

13.85  'I 

64.1  " 

14-44  'I 
14.26  "* 

,»  .    ^  *3 

^4-9  „ 

21. 1 

39.82    7 

74-7 

13.79   I 

62.9  " 

22.6  '3 

31. 1 

39.78    ^  1  34.9  *^ 

16.01    3 

73-6 

II 

13.76    3 

61.8  " 

14.16  '° 

20.1  *5 

I  1            21 

2 

13 

2 

10 

0 

36 

'  Apr.  1 0.0 

39-79    , 

32-8  „ 

16.03 

72.3 

13.78    ^ 

60.8 

14-16 
14.24    ° 

14-43  11 

'7-5  ,, 

20.0 
30.0 

39.84  ,^ 
39.94  , 

3-5 
279   . 

16.08    5 
16.18  '° 

70.8 
69.0 

IS 
18 

13.85    ^ 
12 

13.97 

59.9      I 
59.3      ' 

15.1  ''* 
12.8  '3 

May    9.9 

40.08    4  :  25.3  11 

16.32  'J 

67.0 

20 

14.14  ^7 

59-0    3 

14-71  'I 

10.8  ="" 

19.9 

40.27     9  1  22.6     I 

'    23  .              28 

16.50  '^ 

64.9 

21 

14.36 " 

590 

15.07  f 

9.1  '7 

33 

22 

26 

3 

43 

13 

29.9 

4050     . 

'9-^  „ 

16.72 

62.7 

14.62 

59-3    . 

^5-50  _ 

7.8 

June  8.9 

40.76  ll 

17.1  ' 

16.98  ^^ 

60.5 

22 

14.92  3® 

59.9 

1 6.00  5° 

6.9    9 

18.8 

41.06  30      14.5- 

17.26  f 

58.2 

23 

15.24^' 

60.8    9 

16.55  il 

6.5    ^ 

28.8 

41.373^      12. 1    ^ 

17.56  3° 

56.0 

22 

15-58  3^ 

62.0  " 

17.13  f 

6.6    I 

July   8.8 

41.70^3 

9-9  ,„ 

17.88  3* 

53.9 

21 

15.94^^ 

63.4  ^t 

17.74  J' 

7.2    6 

34 

19 

32 

20 

36 

17 

61 

10 

:          18.8 

42.04 

8.0 

18.20 

51.9 

16.30 

6^0  ^8 
°°-9  ,„ 

'^•35  . 

8.2 

28.7 

42.37  33 

6-5  :^ 

18.51 3;; 

50.2 

17 

16.65  ^^ 

18.95  S 

9-7 '1 

Aug.  7.7 

42.68  3^ 

54" 

18.81 3° 

48.7 

15 

16.99  3^ 

68.8  '9 

19.53  ^, 

"•5    ! 

17.7 

42.98  3° 
43.26  '^ 

4-7 

'9-^o  !' 

47.6 

II 

17.31  ^' 

7°-8  Z 

20.08  55 

^3-7    ! 

27.6 

4-4   f 

19-37    ' 

46.7 

9 

17.61  3° 

72.8  '° 

20.58  s^ 

16.2  *5 

^% 

24 

2 

23 

4 

26 

20 

46 

37 

Sept  6.6 

43-50  ^^ 

4.6 

19.60 

46.3 

17.87 

74-8  ,^ 

21.04  ,, 

18.9  „ 

.16.6 

43-71  11 

5-^    f 

^9-»^  " 

46.1 

2 

18.11="* 

76-8    « 

21.45 1! 

21.9, 

26.6 

1         ^v 

43.89    , 

6.0    9 

19.98  '^ 

46.3 

2 

18.31  ~ 

78.6  ^J 

21.7934 

25.0  3' 

Oct.    6.5 

44.02  '3 

7.3'^ 

20.12  ^"^ 

46.7 

4 

0 

18.48  '7 

^^•4    ' 

22.07  f^ 

28.2  3» 

16.5 

44.12 

8.8 'S 

20.23  " 

47.5 

8 

18.61  *3 

82.0  ^^ 

22.28 " 

31-43* 

7 

18 

8 

9 

9 

15 

14 

31 

XT          ^^-5 

44.19 

10.6       ^ 

20.31 

48.4 

18.70 

83.5 

22.42 

345 

Nov.  5.5 

2 
44.21    ^ 

12.4  '^ 

20.35    ^ 

49-5 

II 

18.77    I 

84.8  '3 

22.50 

37-6 

'^^-^  36 

43-0  ° 

15.4 

44.20 

^^•3    0 

20.36 

50.7 

12 

18.80*  3 

85.8  '° 

22.50  ^ 

'    ^     254 

44.17    ^ 

16.2    '9 

20.35     ^ 

52.0 

13 

18.80    ° 

86.7    I 

22.43  ' 

^-   5-4 

44.10    ^ 

17.9   ^^ 

20.31    ^ 

53.2 

12 

18.77   i 

87.4    ' 

22.30  '3 

45-3  '3 

9 

15 

6 

12 

6 

4 

20 

19 

153 

44.01 

^9.4   „ 

20.25    « 
20.17    * 

54.4 

18.71 

87.8 

22.10 

47-2 

253 

43.90    ' 

20.7    3 

55.5 

II 

18.62    9 

88.0    ^ 

21.85  11 

48.7  'S 

^___35^ 

43.77  ^ 

21.7 

20.06  " 

56.4 

9 

18.51  " 

87.9     ' 

21.543 

49-6   9 

Sec«,Tantf 
HeaaPlace 

1. 108      -0.476 

1. 018      -0.190 

1. 145      +0.558 

2.222       +1.985 

39V682    36".93 

I5-.863    76'M5 

1 

I3-.9I8    54".88 

I5».9i6      7".54 

-o.oi        +0.03 

0.00        +0.01 

+0.01         -0.03 

+0.02        -0.12 

MD.a 

+0.4 

+0.4     1 

+0.4 

+0.5 

+0.4 

+0.5        1 

+0.4 

+0.5 

[Eph  xsJ 
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Mean  Solar 
Date. 


Jan.    0.3 

10.3 
20.2 
302 

Feb.    9.2 

19.2 

Mar.    I.I 

II. I 

21. 1 

Apr.  1 0.0 
20.0 
30.0 

May  9.9 
19.9 

29.9 

June   8.9 

18.8 

28.8 

July    8.8 

18.8 
28.7 
Aug.  j,*j 
17.7 
27.6 

Sept.  6.6 
16.6 
26.6 

Oct.  6.5 
16.5 

26.5 
Nov.   5.5 

154 

254 
Dec.    5.4 

15-3 
25.3 
35-3 


Sec  5,  Tan  5 
Mean  Place 


5  Pisciom. 
Mag.  4.8 


Right 
Ascension. 


k     m 
I    49 

s 
10.19 
10.09 

9-97 
9.85 
973 


10 
12 

13 
12 
12 


9.61 
950 
942 
936 

9-34 


II 

8 
6 
2 

I 


6 
10 


9-35 
9.41 

951 
9.66  ^5 

22 

0.33 
0.62  ^9 

0.92  ^° 

1.243^ 
32 

1.56 

1.87  3' 
2.18  3^ 

2.46  ^^ 
27 

23 


2.73 

2.96 

3-17 
3.35 
3.50 
3.61 

369 

3.75 
3-77 
3-77 
3-74 

369 
3.62 

3-53 


21 

18 

15 
II 

8 

6 
2 
o 

3 

5 

7 
9 


Dedinap 
tionN. 


+    246 


// 


12.2 
1 1.6 
II.O 
10.4 
lO.O 

9.6 

94 
9-3 
94 
9.7 

10.2 

II.O 

12.0 
13.2 
14.6 

16.2 
18.0 
19.9 
21.8 
23.8 

25.7 

27.5 
29.2 

307 
32.0 

330 
33.8 

344 
34.6 

34.7 

34-5 
34-2 
33.8 
33-2 

32.5 

31.8 

3I-I 
30.5 


6 
6 
6 

4 
4 

2 
I 
I 

3 
5 

8 
0 

2 

4 
6 

8 

9 

9 
20 

9 

8 

7 

5 

3 
o 

8 
6 
2 
I 
2 

3 
4 
6 

7 

7 

7 
6 


1. 001 

9-.2I5 


+0.048 
6".o8 


0.00 
+0.4 


0.00 
+0.5 


fi  Ailetis. 

Mag.  2.7 


Right 
Ascension. 


h     m 
I    49 

s 

57.34 

5723 

57.11 
56.98 

56.84 


56.71 
56.60 

56.51 

56.45 
56.42 

56.44 
56.50 
56.61 

56.77 
56.98 


II 

12 

13 
14 
13 


II 

9 
6 

3 

2 

6 
II 
16 
21 

24 


28 


57.22 
57.50 
57.81  5 

58.13  2 

58.47  ^^ 
^    ^'  34 

58.81 

59.14^^ 
5946  ^l 
59.76  3<^ 


60.04 


28 
26 


60.30 
60.52  " 
60.71  ^l 
60.87  '^ 
61.00  '3 
9 
61.09 

61.15 
61.19 
61.19 
61.16 


61. II 
61.04 
60.94 


6 

4 
o 

3 

5 

7 
10 


Dedinar 
tionN. 


+  2023 


ti 


46.8 
46.4 

45.9 

45-2 
44-5 

43.6 
42.8 
41.9 
^i.i 
40.4 

39.9 
39-6 

39-5 

39-7 
40.2 

40.9 
41.9 

43.1 
44.6 
46.2 

48.0 

49.8 
51.6 

53-5 
55.3 

570 
58.6 
60.0 
61.3 
62.5 

634 
64.1 

64.7 

65.1 

65.3 

65.4 
65.2 

64.9 


4 
5 
7 
7 
9 

8 

9 
8 

7 
5 

3 

I 

2 

5 
7 

o 

2 

5 
6 

8 

8 

8 

9 
8 

7 

6 
4 
3 


7 
6 

4 
2 


1.067       +0.372 
56-.440    34".7o 


0.00        -0.02 
+0.4  +0.5 

[Eph  xsl 


^  Phoenicis. 
Mag.  4.4 


Right 
Ascension. 


h     m 
I    50 


22 

24 


s 

5.73 

5.51 

5.27 

24 

4.80  ^3 

23 

4-58  «, 
4.38  ~ 

4.21       ' 
4.08   '3 

3.99     \ 


3-95  . 
3.97  g 
4.05  ^^ 
4.18  '3 

^•^7  24 

4.61 

4.90^^ 

5.23  ^^ 

5.60  37 
39 

^•'^  37 
7.52  ^* 

7.86  34 

31 

8.17 

8.43 
8.64 

8.80 

8.91 


8.96 

8.97 

8.93 
8.84 

8.71 

8.54 

8.35 
8.14 


26 
21 
16 
II 

5 


4 

9 

13 

17 

19 
21 


Dedinap 
tionS. 


—  4642 


tt 


76.6 

77.4 

771 
76.6 

75.3 
73-6 

71.5 
69.1 

66.3 


8 

2 

3 

7 

13 

17 
21 

24 

28 

31 
63.2 

60.0  3^ 
56.7  ^^ 
53-3 
49.9 


46.6 

43-5 
40.6 

38.1 

35.9 

34-2 
33.0 
32.2 

32.1 
32.5 


34 
34 
33 


31 
29 

25 
22 

17 

12 

8 

I 

4 
9 
33-4 

34-8  :^ 

36.6  '^ 
38.8 

41.3 


22 


25 
27 


27 
26 


44.0 

46.7 

49-3  ^, 
51.8^5 

20 

56.1 

57.6  ;s 
58-7 " 


1.458      -1.062 
14*. 194    68". 20 


-o.oi 
+0.4 


+0.06 
+0.5 


t;Ceti. 

Mag.  4.2 


Right 


h     m 

I  55 

B 
61.15 
61.03 
60.89 
60.74 
60.60 

60.46 

60.33 
60.22 

60.14 

60.10 


tiqnS. 


12 
14 
IS 
14 
14 

13 
II 

8 

4 

I 


60.09 
60.13 
60.21 
60.34 
60.51 


4 
8 

13 

17 
22 


25 
28 

30 


60.73 
60.98 
61.26 

61.56 
61.88  3^ 
33 
62.21 

62.53 
62.85 

63.15 
63.42 


32 
30 
27 

25 


22 


63.67 

63.89 
64.08  '9 

64.23  '^ 
64.34 


II 
8 


64.42 
64.47 
64.48 
64.46 
64.42 

64-34 
64.24 

64.13 


5 

I 

2 

4 

8 

10 
II 


-2128 


n 


82.8 
83.6 
84.2 

84.5 
844 


s 

3 
I 

4 


7 
10 


84.0 

83.3 
82.3 

774 


21 

26 

76 

26 


75.3 
73-0 
705 
67.9 

65.3 
62.7 

60.1 

577; 
55.5 ,, 

53.6 

50.6 : 

49-7 
49-3 


49.2 

49.5 
50.2 

51-3 
52.6 


3 

7 
II 

13 
16 


55-9  ,1 

594 
61. 1 

62.6 

63.9 
65.0 


17 


n 


1.075      "^■39* 
59".966    8i'M7 


-0.01 
+0.3 


+0.02 
+0.5 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Xcm  Solar 
Dftte. 


Jan.    0.3 

10.3 
20.3 
30.2 

Feb.   9.2 

19.2 

Har.   I.I 

II. I 

21. 1 

31. 1 

Apr.  1 0.0 
20.0 
30.0 

May  lo.o 
19.9 

29.9 

June  8.9 

18.8 

28.8 

July   8.8 

18.8 

28.7 

Aug.  f.-j 

17.7 
27.7 

Sept.  6.6 
16.6 
26.6 

Oct.  6.5 
16.5 

Nov.  5.5 
15.4 

^«^-    54 


Mean  Place 


aHydzi. 

Mag.  3.0 


Right 
Asccnskw. 


h 

I 


56 


s 
7.22 


6.84  3^ 

6.44^^ 
6.03 

5.64 


41 
39 

37 


5.27 

4.93 
4.64 

4.40 
4.23 


34 
29 

24 

17 
II 


4.12 
4.10 

4.28  ^}_ 
4.49  " 


4.78 
5.13 


21 
29 

35 

7.02 

7.54  5' 

8.06  5^ 

50 
46 

4X 


8.56 
9.02 

9-43 

9-79 
10.07 

10.28 

10.42 


36 
28 
21 

14 
5 


3 
II 


10.47 
10.44 

10.33  „ 
10.16  '7 

9-92  ^^ 
30 

9.62 
9.28  ^"^ 
8.91  37 


Declina^ 
tionS. 


-6158 


// 


70.4 
71.0 
71.0 

70.5 
69.4 


6 
o 

5 
II 

17 


67.7 
65.6 

63.1 
60.2^9 

57.0  3^ 


21 
25 


53.5 

49-9 
46.2 

42.5 
38.9 

35-4 
32.2 

293 
26.7 

24.7 

23.1 
22.1 
21.7 
21.9 
22.6 


35 

36 
37 
37 
36 
35 

32 

29 
26 

20 

16 

10 

4 

2 

7 
14 


18 


24.0 
25.8 

28.1  "3 
«^  «  26 

3^-7  on 

33.6  ^9 

31 

39-7  ^ 

45.5 

47.9  ^^ 
21 

50.0 


51.5 
52.5 


15 
10 


2.129      -1.879 
5».o8i    59"-49 


-0.02 
+0.3 


+0.1 1 
+0.5 


50  Cassiopelse. 
Mag.  4.1 


Right 
Ascension. 


h     m 

I  56 


s 
10.03 

951 
8.94 
8.35 

7.22 

6.73 
6.31 


52 
57 
59 
58 
55 

49 
42 


6.00  3^ 

5.8:  ^l 


5.75 
5.83 
6.04 

6.39 
6.85 

7.43 
8.10 

8.84 

9.64 

10.47 


8 
21 

35 
46 

58 

67 

74 
80 

83 
84 

84 
82 

77 
72 

66 
5.12 
5.70  5^ 
6.20  5^ 
6.61  4^ 

6.92  3^ 
21 

7.13 
7.23 
7.22 

7.II 

6.89  " 
31 
6.58 
6.18^'' 
5.69  ^^ 


I.31 

2.15 
2.97 

3.74 
4.46 


10 

I 
II 


Declina- 
tion N. 


+  72    o 


tt 


62.9 

639 
64.4 

64.2 
63.4 

62.1 
60.4 
58.2 

55.7 
53.0 

50.3 

47-5 

44-9 
42.6 

40.5 

38.8 

37.5 
36.8 

36.5 
36.7 

37.4 
38.6 

40.2 

42.3 
44.7 

47-4 
50.4. 
53-6 
57-0 
60.4 

63.8 
67.2 
70.4 

73.4 
76.0 


10 

5 

2 

8 
13 

17 
22 

25 
27 
27 

28 
26 

23 
21 

17 

13 

7 

3 
2 

7 

12 
16 
21 

24 
27 

30 
32 
34 
34 
34 

34 
32 

30 
26 

23 


80.2  '9 
81.5  ^3 


3.239       +3.081 
8".90i    38".42 


+0.04        -0.18 
+0.3  +0.5 

[Bph  15) 


Y  Andiomedee  pr. 
Mag.  2.3 


Right 
Ascension. 


h     m 

I  58 


s 

4145 
41.30 

41.12 

40.93 
40.74 

40.56 

40.39 
40.25 

40.16 

40.11 

40.11 
40.17 
40.29 
40.47 
40.71 


15 
18 

19 

19 
18 

17 

14 

9 

5 
o 

6 
12 
18 

24 
29 

33 
36 


41.00 

41-33 
41.69 
42.08  39 

42.48  4° 
40 

42.88 

43.28  ^° 

43.67  39 

44.04 

44-39 


37 
35 
31 


44.70 

44.98 
45.22 

45-43 
45.59 

45-71 
45.80 

45.84 
45.84 
45.81 

45.74 
45.63 
45.49 


28 

24 
21 

16 

12 

9 
4 
o 

3 

7 

II 
14 


Declina- 
tion N. 


+  41  55 


tt 


39.2 

394 
39-2 

38.7 
37.8 

36.7 

35.3 

33.7 
32.0 

30.3 


2 
2 

5 

9 
II 

14 
16 

17 

17 
16 


16 


28.7 
27.1 
25.8  ^3 
24.8  '° 
24.0 


23.6 

235 

23.9 
24.6 

25.6 

26.9 
28.5 

30.3 
32.3 
34-5 

36.8 

39.2 
41.6 

43.9 
46.1 

48.3 

50.3 
52.1 

53.7 
55.1 

56.1 
56.8 

57.2 


I 

4 

7 
10 

13 

16 
18 
20 
22 

23 

24 
24 

23 
22 

22 

20 
18 
16 

14 
10 

7 
4 


1.344       +0.898 
4o".S2o    2o".73 


a  Arietis. 
Mag.  2.2 


Right 
Ascension. 


h 
2 


m 

2 


23.65 

23-54 
23.42 

23.29 
23.14 

23.00 
22.88 

22.78 
22.70 

22.66 

22.67 
22.72 
22.82 
22.98 

23.17 

23-41 
23.69 
23.99 
24.51 
24.65 


II 

12 

13 
15 

14 

12 

10 
8 

4 

I 

5 
10 

16 

19 
24 

28 

30 
32 

34 

35 
25.00 

25.34  ^^ 

25.67  33 
25.99  \^ 

26.28  ^9 
26 

26.54 
26.78 
26.99 
27.16 
27.30 

27.41 

27-49 
27.54 
27.55 
27.54 

27.49 
27.42 
27.33 


24 
21 

17 
14 
II 

8 

5 

I 

I 


7 
9 


Declinar 
tion  N. 


+  23     3 


ti 


52.8 

52.5 
52.1 

51.5 
50.8 

49.9 
49.0 
48.1 

47-2 
46.4 

45.7 
45.3 
450 

45.0 
45.2 

45.8 
46.6 

47-6 

48.9 

50.4 

52.0 

53-7 
55-5 
574 
59.2 

60.9 
62.6 
64.1 

65.5 
66.7 

67.8 
68.7 

69.4 
69.9 
70.3 

70.5 
70.5 
70.3 


3 
4 
6 

7 
9 

9 
9 

9 

8 

7 

4 

3 
o 

2 

6 

8 
o 

3 
5 


7 
8 

9 
8 


7 
5 

4 

2 

I 

9 

7 
5 
4 
2 


1.087       +0.426 
22».676    39".78 


+0.01         -0.05 
+0.3  +0.5 


+0.01 
+0.3 


-^.02 
+0.5 


304 


APPARENT  PLACES  OE  STARS,  1915. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.3 

10.3 
20.3 
30.2 

Feb.    9.2 

19.2 

Mar.    I.I 

II. I 

21. 1 

Apr.  1 0.0 
20.0 

300 
May  1 0.0 

19.9 

29.9 

June   8.9 

18.8 

28.8 

July    8.8 

18.8 
28.7 
Aug.  T,j 
17.7 
27.7 

Sept.  6.6 
16.6 
26.6 

Oct.  6.5 
16.5 

26.5 
Nov.   5.5 

154 

254 
Bee.    5.4 

15.4 
25.3 
35-3 


P  TriangXLli. 
Mag.  3.1 


Right 
Ascensum. 


h     in 
2      4 


Sec  5,  Tan  5 
Mean  Place 


ly^a,  Dm  a 


s 
29.82 

29.69 

29.55 

29.39 
29.22 

29.05 
28.91 
28.78 
28.69 
28.65 

28.65 
28.70 
28.81 

28.97 
29.18 

29.44 
29.74 
30.07 

3043  ,^ 

30.80  ^7 

37 

31.17 

31.54 

31.91 

32.25 

32.58 


13 
14 
16 

17 
17 

14 

13 

9 

4 

o 

5 
II 

16 

21 

26 

30 
36 


32.87 

33.13 
33.36 
33.56 
33.72 

33.84 
33.93 
33.98 
33.99 
33-97 

33.92 
33.84 
33.73 


37 

37 

34 

Zl 
29 

26 

23 
20 

16 

12 

9 

S 

I 

2 

s 

8 
II 


Declina- 
tion N. 


+34  as 


tt 


25.3 
25.3 

25.0 

24.5 
23.7 


o 

3 

5 
8 

10 


hh  Cassiopeia. 
Mag.  6.2 


\ 


22.7 

21.5 
20.2 

8.8  '^ 
74^^ 


12 

13 


6.1 
5.0 

4.1 

3.4 
3.0 

2.9 

3.2 

3.7 
4.6 

5.8 

7.2 

8.8 

20.6 

22.6 

24.6 


13 

II 

9 

7 
4 
I 

•3 

5 

9 
12 

14 

16 
18 
20 
20 
20 


26.6 
28.7 

30.7 
34.6    ? 


21 
20 
20 


36.3 
37.9 
39-3 
405 
41.5 

42.2 
42.7 
42.9 


17 

16 

14 
12 

10 
7 

5 

2 


i.ai5 
28'.84a 


+0.690 
8".76 


+0.01 
+0.3 


-0.04 
+0.5 


Right 
Ascension. 


h 

2 


m 

7 


48.84 
48.48  36 
48.08  4° 
47.66  ^ 

47.24  "^ 


46.83 

46.45 
46.13 
45.89 
45.73 

45.67 

45.72 

45.87 

46.13 
46.49 


41 

38 
32 

24 
16 

6 

5 

15 
26 

36 

44 


46.93 

47.45  ^g 
48.03  58 

48.66  ^3 
49.31  ^^ 


49.98 
50.65 

51.30 
51.93 
52.51 

53.05 
53.54 
53.96 

54.31 
54.59 

54.80 

54.92 

54.97 

54.93 
54.82 

54.63 
54.37 
54.04 


67 

67 

65 
63 
58 
54 

49 
42 

35 
28 

21 

12 

5 

4 

II 

19 

26 
33 


Declina- 
tion N. 


+  66    7 


// 


59.8 
60.8 
61.2 
61. 1 
60.4 


10 

4 

I 

7 
12 


6  Persel. 
Mag.  5.4 


Right 
Ascension. 


16 
20 


59.2 
57.6 
55.6 
53.3  ^^ 

48.2 

45.7 

43.3 
41.0 

39-1 


25 

24 

23 

19 
16 


37.5 
364 
35-7 
35-4 
35.6 

36.3 
37.4 
39.0 

40.9 
43-2 

45.7 
48.5 
51.5 
54.7 
57-9 

61. 1 
64.2 
67.2 
70.0 

72.5 

74-7 
76.4 

77-7 


II 

7 

3 
2 

7 

II 
16 

19 
23 
25 

28 

30 
32 
32 
32 

31 

30 
28 

25 
22 

17 
13 


2.471   +2.260 
47". 612  36". 26 


+0.03 
+0.3 


-0.13 
+0.5 
lEph  15I 


h     m 
2       7 


8 

57.66 

57.47 

57.25 
57.02 

56.77 

56.54 

56.33 

56.15 
56.01 

55.93 


19 
22 

23 
25 
23 

21 
18 

14 
8 


55.91 
55.97   ,^ 
56.09  " 

56.54  % 

56.85 
57.21       ^ 

57.62       4' 

58.06     ^ 

59.43  \. 
59.88  45 

60.31  4^ 

60.71  4° 


61.08 
61.41 
61.70 

61.95 
62.15 

62.30 
62.41 
62.46 
62.47 
62.43 

62.34 
62.21 
62.04 


37 

33 

29 

25 
20 

IS 

II 

5 

I 

4 
9 

13 
17 


Declina- 
tion N. 


+  5040 


n 


38.2 

38.7 

38.8 

384 

37.7 

36.5 
350 

33.3 
314 
29.3 

27.3 
25.4 

23.6 

22.0 

20.8 

19.9 
19.3 

19.2 

19.5 

20.1 

21. 1 
22.5 
24.2 
26.2 
28.4 

30.8 

33.3 

35.9 

38.5 
41. 1 

43.7 
46.1 

48.4 

50.5 

52.3 

53.8 
55.0 
55.7 


5 

I 

4 

7 
12 

15 

17 

19 
21 

20 

19 
18 

16 

12 

9 

6 
I 

3 
6 

10 

14 

17 
20 

22 

24 

25 
26 

26 

26 

26 

24 

23 
21 

18 
IS 

12 
7 


5»  Cetl. 
Mag.  4.5 


Right 


1.578         +I.22I 

56".6o8    i7".6o 


+0.02 
+0.3 


-0.07 

+0.5 


h     xn 
2      8 


s 
30.61 

30.51 
30.40 

30.28 
30.15 

30.02 
29.90 
29.80 

29.73 
29.69 

29.69 

29.73 
29.82 

29.95 
30.12 

30.34 
30.59 
30.87 

31.17 
31.48 

31.81 
32.13 
32.44 
32.73 
33.01 


10 
II 
12 

13 
13 

12 
10 

7 

4 
o 

4 

9 

13 

17 
22 

25 
28 

30 
31 
Zl 

32 

31 
29 

28 
25 


Dcdisa. 
N. 


23 
20 


33.26 

33.49 
33.69  ^^ 

33.86  ^7 
33.99  '^ 

34.10 
34.18 
34.22 

34.24 
34.23 

34.19 
34.13 
34.05 


8 

4 

2 

I 
4 

6 
8 


+   826 


»f 


62.6 
62.0 
61.4 
60.8 
60.3 

59.8 
59.4 
59.  J 
58.9 
58.9 


6 
6 

6 

5 

5 

4 

3 
a 

0 

3 


59.1 

594 
60.0 

60.8 

61.9 


3 
6 

8 

II 

63.2 
64.6"^ 

66.3  ; 


ig 
18 

17 

17 
16 


69.8 

71.6 

73.3 

75.0 
76.6 

78.0^ 

79.3 
80.3 

81. 1 

81.7 

82.0 


82.2 
82.2 
82.0 
81.7 
81.3 

80.8 
80.3 
79.7 


10 
8 
6 

3 
2 

0 
9 

3 
4 
5 

5 
6 


1. 01 1      +O.X49 
29'.556    54".i7 


0.00 
+0.3 


-0.0X 
+0.5 


APPARENT  PLACES  OF  STARS,  1915. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


tf  can  Solar 
Date. 


/i  Fomacis. 
Mag.  $.2 


Right  Declina- 

Ascension.        tion  S. 


Jan.  0.3 
10.3 
20.3 
30.2 

Feb.    9.2 

19.2 

Mar.    1.2 

II. I 

21. 1 

31.1 

Apr.  lo.o 
20.0 
30.0 

May  lo.o 
19.9 

29.9 

June  8.9 

18.9 

28.8 

July    8.8 

18.8 

28.7 

Aug.  7,7 

17.7 

Sept.  6.6 
16.6 
26.6 

Oct.  6.6 
16.5 

26.5 
Nov.  5.5 

154 
Dec.    5.4 

15.4 
25.3 
35.3 


Sec  a,  Tan  d 
Mean  Place 


!>'♦«,  D.  a 


h 
2 


m 

9 


15 


10.99 
10.84 
10.68  '^ 
10.51  '' 
10.33 

10.16 
10.01 

9.87 
9.76 
9.69 

9.66 
9.67 

9-73 
9.84 

10.00 


18 
17 

15 
14 

IX 

7 

3 

X 

6 
II 
x6 
20 


0.20 

0.73 
1.04** 

1.36  3^ 
34 

1.70 
2.04  ^^ 

2.37  II 

2.69  ^' 

2.99^° 

27 

326 

3.50  '^ 
21 

3.88  '7 
4.01  ^3 


4.09 
4.14 

4.16 

413 
4.07 

3-99 
3.88 

3.74 


8 

5 

2 

3 
6 

8 

II 

14 


-31     6 


#/ 


84.8 
85.8 
86.4 
86.6 
86.4 

85.8 
84.8 

83.4 
81.7 

79.7 


10 
6 

2 
2 
6 

10 
14 

17 
20 

23 


77.4 
74.8 

72.1 

69.2 

66.3 


26 
27 
29 
29 
30 

^3-3  ,„ 
60.4 '9 
57.6 
55.0 

52.7 


23 

26 

23 
20 


50.7 
49.1 

47.9 
47.2 

47.0 

47.2 

47-9 
49.1 

50.6 
52.4 

54.4 
56.6 

58.9 
61. 1 

63.1 

65.0 
66.6 

67.9  '^ 


16 
12 

7 

2 

2 

7 
12 

IS 
18 

20 

22 

23 
22 

20 
19 

16 


1. 168      -0.604 
9-.63I    8o".88 


-o.oi         +0.03 
+0.3  +0.5 

■191 5 20 


y  Triangoll. 
Mag.  4.x 


Rich! 
Ascension  ■ 


b     m 
2    12 

s 
6.41 
6.29 
6.15 

5.99  __ 
5.82  '7 


12 

14 
16 


5.66 

5.51 
5.38 

5-29 
5.23 

5-23 
5.27 
5.37 
5.52 
572 


16 

IS 

13 

9 
6 


4 
xo 

IS 

20 

2S 

5-97  ^^ 
6.26  ^9 

6.59  l\ 
6.94  II 

7.67 
8.04 
8.40 

8.74 
9.07 


37 
36 
34 
33 
30 


9-37 
9.63 
9.87 

20.07 
20.24 

20.37 
20.46 

20.52 

20.55 
20.54 

20.50 
20.42 
20.31 


26 

24 
20 

17 
13 

9 
6 

3 

I 

4 

8 
II 


Declina- 
tion N. 


+  3327 


tt 


32.9 

32.9 

32.7 
32.2 

31-5 

30.5 
29.4 

28.2 

26.9 

25-6 

24.4 

233 
22.4 

21.8 

21.4 

21.3 
21.6 
22.2 
23.0 
24.1 


o 

2 

5 

7 
10 

II 
12 

13 
13 

X2 
XX 

9 
6 

4 

X 

3 
6 

8 

XX 

14 


x6 


25-5 
27.1 
28.8  '7 

30.7  '^ 
32.6 


19 
20 


34-6 

36.5 

38.5 

40.4 
42.2 

43.8 

45-3 
46.6 

47.8 
48.7 

49.4 

49-9 
50.1 


19 
20 

19 

18 

16 

15 

13 
12 

9 

7 

5 

2 


1. 199      +0.661 
i5'-373     i6".74 


+0.01         -0.04 
+0.3  +0.5 

[Eph  Z5I 


67  Ceti. 
Mag.  5.7 


Risht 
Ascension. 


h     m 
2    12 


s 

4571 
45.61 

45-49 
4536 

4523 

45.10 

44-97 
44.87 

44.79 
44.74 

44.72 

44.75 
44.83 
44.95 
45.11 

45.31 
45-55  ,, 

46.11  ^9 

46.41  f^ 
32 

46.73 

^x 
47.04  3' 

47.35 
47.64 

47.92 


10 
12 

13 
13 
13 

13 
xo 

8 

S 

2 

3 
8 

12 

16 

20 

24 


48.17 

48.39 

48.59 
48.76 

48.89 

48.99 

49.07 
49.11 

49.12 

49.11 

49.06 
49.00 
48.91 


31 
29 

28 

2S 


22 

20 

17 

13 
10 

8 

4 

I 

I 
S 

6 
9 


Declina- 
tion S. 


-648 


// 


44-9 

45-7 
46.4 

46.9 
47.2 

47-4 

47.3 
46.9 

46.4 
45.6 

44.5 
43.2 

41.7 
40.1 

38.2 

36.2 

34.1 

31.9 
29.8 

27.7 

25.8 
24.0 
22.5 
21.2 
20.2 

19.5 
19.2 

19.2 

19.4 

20.0 

20.8 
21.7 
22.8 

23.9 
25.1 

26.2 
27.2 
28.2 


8 

7 
S 

3 

2 


4 

s 

8 

XI 

13 

15 
16 

19 
20 

21 
22 
21 

21 

19 

x8 

15 

13 
xo 

7 

3 

o 

2 
6 
8 

9 
II 

II 

12 

II 

10 
10 


1.007   -0.1 19 
44-.S52  48".36 


0.00 
+0.3 


+0.01 
+0-S 


^Bridanl. 
Mag.  3.8 


Right 
Ascension. 


h     m 
2    13 
s 
30.10 

29.84 
29.56 
29.27 
28.99 


26 
28 
29 
28 
28 


26 


28.71 
28.45 
28.22  ^^ 
28.03  '9 
27.89 


27.80 
27.77 
27.80 
27.90 
28.06 

28.28 
28.56 
28.89 
29.25 
29.65 

30.07 

30.49 
30.91 

31.31 
31.70 

32.04 

32.35 
32.61 

32.81 

32.96 

33.04 
33.07 

33.04 
32.96 

32.83 

32.65 

32.44 
32.19 


14 
9 


3 

3 
10 

16 

22 

28 

33 
36 
40 
42 

42 
42 
40 

39 
34 

31 
26 

20 

15 
8 

3 

3 
8 

13 
18 

21 

25 


Declina- 
tion S. 


-5153 


ft 


B7.7 
88.7 

89.2 

89.1 

88.4 


10 

s 

I 

7 
II 


16 
21 


87.3 

85.7 
83.6 

81.I  'I 

^H   -y   28 
78.3 


75.2 
71.9 
68.4 

64.9 
61.4 


31 

35 
35 
35 
3S 


57.9 
54.6  33 

51.6  3^ 

48.9  '' 
46.6 


44.7 

43.3 

42.5 

42.3 
42.6 


23 

19 

14 
8 

2 

3 
9 


14 


43.5 

46.8  '9 
49.1  '' 


51.7 

54.5 

57.5 
60.4 

63.2 
657 

67.9 
69.7 
71. 1 


26 

28 

30 

29 
28 

2S 
22 

18 
14 


1. 621  -1.27s 

28*.273    79".30 


-0.02 
+0.3 


+0.07 
+0.5 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.3 

10.3 
20.3 
30.2 

Feb.    9.2 

19.2 

Mar.    1.2 

II. I 

21. 1 

311 

Apr.  1 0.0 
20.0 
300 

May  1 0.0 
19.9 

29.9 

June   8.9 

18.9 

28.8 

July    8.8 

18.8 
28.7 
Aug.  7.7 
17.7 
27.7 

Sept.  6.6 
16.6 
26.6 

Oct.  6.6 
16.5 

26.5 
Nov.   5.5 

15-4 

25.4 
Dec.    5.4 

15.4 
25-3 
35-3 


Sec  8,  Tan  S 
Mean  Place 


o  Ceti. 

(A/tVa.) 
Var.  1.7-9.6 


Right 
Ascension. 


h 
2 


m 
15 


4.24 
4.14 

4.03 
3.90 

3-77 

3.64 
3-52 

3-41 

3.33 
3.28 

3-27 
330 
3.37 
3.49 
3.65 

3-85 
4.09 

4.35 
4.64 

4.95 

5.26 

5.58 
5.89 
6.18 
6.46 

6.71 
6.94 

713 
7.30 
7.44 

7.55 
7.62 

7.67 

7.69 

7.68 

7.64 

7.57 
7.49 


10 
II 

13 
13 
13 

12 

II 

8 

5 

I 

3 

7 
12 

16 

20 

24 
26 
29 

31 
31 

32 

31 
29 

28 

25 

23 
19 
17 
14 
II 

7 

5 
2 


7 
8 


Declina- 
tions. 


-321 


n 


42.1 

42.9 

43-5 
44.1 

44.5 

44-7 

44-7 

44.5 
44.1 

43.5 


8 
6 
6 

4 

2 

o 

2 

4 
6 

8 


II 

13 


42.7 
41.6 

40.3  ^^ 

S-2  '^ 

35.3 
33.4 
31.4 
293 

27-3 

254 
23.6 

22.0 

20.7 

19.6 

18.8 

18.3 
18.1 
18.2 
18.6 

19.1 
19.9 
20.8 
21.7 
22.8 

23.8 

247 
25.6 


19 
20 

21 

20 

19 

18 
16 

13 
II 

8 

5 
2 

I 
4 

5 

8 

9 

9 
II 

10 

9 
9 


1.002       -0.059 
3*. 092    46".7o 


K  Foznacis. 

Mag.  5.4 


Right 
Ascension. 


h 
2 


m 
18 


40.48 

4035 
40.21 

40.06 
3990 

39-74 
39-59 
39-46 
3936 
39.28 

39.25 
39.26 

39.32 

3942 

39-57 

39.77 
40.00 

40.27 

40.56 

40.87 


5 

3 
o 

8 
3 

I 
6 

10 

15 
20 

23 
27 
29 
31 
33 


41.20 
41.52 

4^-85 
42.16  3' 

42.45  '^ 

42.72 
42.96 
43.16 

43-33 
43.47 

43-57 
4364 
43.67 
43.67 
43.64 

43-57 
43.48 

43-37 


32 
33 


27 

24 
20 

17 
14 
10 

7 

3 

o 

3 
7 

9 
II 


Declina- 
tions. 


—  24  II 


0t 


69.8 
70.8 

71-5 
71.9 

71.9 


10 

7 
4 
o 

3 


7 
10 

14 


71.6 
70.9 

69-9 

68.5 

66.8  '7 

19 

62.7  " 
60.3  ^^ 

57.8  "5 
55-1  ^7 

52.4 
49.6 
47.0 

44.5 
42.2 

40.1 

38.4 

37.1 
36.1 

35.6 

35.6 
36.0 
36.8 

37.9 
39.4 


27 

28 
26 

25 

23 
21 

17 

13 
10 

5 
o 

4 
8 

II 

15 
17 


41. 1 
43.0 
45.0 

4«-9  \l 


19 
20 

20 


50.7 
52.2 

53.5 


15 
13 


1.096  -0.449 

39«.i56    68".ii 


(^Hydil. 

Mag.  4.3 


Right 
Ascension. 


fa  m 
2  20 

s 
6.82 
6.28  54 

5-^'  58 
5-13  I 

4.00 

3-02^ 

2.62  '♦^ 

2.29  ^^ 

23 

2.06 

1-93 
1.89 

1.96 
2.13 

2.40 
2.77 
3.22 

3-74 
4-32 

4-94 
5-58 
6.23 

6.87 

7.47 

8.02 

8.51 
8.91 
9.22 

9-43 

9-53 
9-52 
9.40 
9.18 
8.87 


13 
4 
7 

17 

27 

37 
45 
52 

58 
62 

64 

65 
64 
60 

55 

49 
40 

31 
21 

10 

I 

12 
22 

31 

39 
8.48 
8.01  ^7 
7.50  5' 


Dedina- 
tionS. 


—  69     2 


ft 


55-8 
56.6 

56.9 
56.6 

55.7 

54.2 
52.2 

49.7 
46.9 

43.7 


8 

3 

3 

9 

15 

20 

25 
28 

32 
34 

36.6  ^7 
32.9  37 

29.1  ^* 

35.4  J 

21.9 

18.5^^ 

^5.5^: 
12.8^7 

10.6  ^^ 

17 

II 

5 
o 

7 
12 

18 
23 


8.9 
7.8 
7.3 

7-3 
8.0 

9.2 

II.O 


16.0^7 
29 


18.9 

22.1 

25.3 
28.5 

31.4 
34.1 

36.4 
38.2 

39.4 


32 
32 

29 
27 
23 

18 
12 


2.796       -2 .61 1 
I3«.900    45"-34 


z  CasstopeUe. 
Mag.  4.6 


Right 
Ascension. 


h     m 
2    22 


s 
4.22 

;.86  36 

41 


3 

3-45 
3.01 
2.57 

2.13 
1.72 

1.37 


44 
44 
44 

41 
35 


1.08^9 
0.89  '9 


0.80 
0.81 
0.94 
1. 17 

1.51 

1.94 

2-45 
3-04 
3.67 
4-34 

5.03 
5.72 
6.41 
7.07 
7.69 


13 
23 

34 
43 

51 
59 
63 
67 
69 

69 

69 
66 

62 

59 
8.28 
8.81  53 

9.67  r" 

10.00  ^^ 

25 

10.25 

10.42 

10.50 

10.50 

10.41 


17 
8 

o 

9 

17 


10.24 

10.00 

9.67 


24 
33 


DecfiiMr 
tkoN. 


+  67    I 

39-3 

40.5 
41. 1 

41. 1 

40.7 


12 

6 
0 

4 

10 


397 ,, 
36.3 " 

22 

29.1 
26.6  '^' 
24.1   '' 

21.7 

19.7'' 

17 
18.0 

16.6^ 

15-7  ^ 

152 

15.2 


3 

0 

5 


16.6  9 
13 


17.9 
19.7 
21.8 


18 
21 


26.8  "* 

29-7  !J 

35.9;, 


39-1 
42.3 
45.3 


50.8  '7 

S5-<^ 
564 


2.562      +2.35^ 
2».7oi    i5".85 

-0.13 


D^^  a  Dm  a 


0.00 
+0.3 


0.00 
+0.6 


-o.oi         +0.02 
+0.3  +0.6 

[Eph  xsl 


-0.04 
+0.3 


+0.14 
+0.6 


•♦■0.04 
+0.3 


+0.6 
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Dste. 


Jan.  0.3 
10.3 
20.3 
30.21 

Feb.    9.2 

19.2 

Mar.    1.2 

II. I 

21. 1 

Apr.  10. 1 
20.0 
30.0 

May  1 0.0 
19.9 

29.9 

June  8.9 

18.9 

28.8 

July   8.8 

18.8 

28.8 

Aug.  7,7 

27.7 

Sept.  6.6 
16.6 
26.6 

Oct.  6.6 
16.5 

Nov.  5.5 
15.5 

Dec.   5.4 

15-4 
25.3 
35.3 


^ean  Place 


5'  Cctl. 

Mag.  4.3 


Right 
Ascension. 


h     m 
2    23 


39-39 

3930 

3919 
39.06 

3893 

38.80 
38.67 
3856 
38.48 
38.42 

38.40 

3843 
3850 
38.62 

38.78 

38.98 

39.22 

39-49 

39.79 
40.10 

40.42 
40.74 

4105 

41.35 
41.64 

41.90 

42.14^, 
42.35  ,^ 

42.53  ,. 

42.68  '5 
12 

9 
6 

4 
o 

3 

S 
8 


9 

II 

13 
13 
13 

13 

II 

8 

6 


3 

7 
12 

16 

30 

24 
»7 
30 
31 
33 

33 

31 

30 
39 

26 
24 


42.80 
42.89 

42.95 
42.99 
42.99 

42.96 
42.91 
42.83 


Declina- 
tion N. 


+    84 


if 


55.2 
54.6 

54-0 

53.5 
53.0 

52.5 
52.1 
51.8 

51.7 
51-7 

51.8 
52.2 
52.8 
53-6 
54-7 

55.9 

57.3 

58.9 
60.6 

62.3 

64.1 
65.8 

67.5 
69.0 

70.3 

715 

72.5 
73.2 

73.7 
74.0 

74.1 

74.1 
73.8 

73.5 
73.1 

72.6 
72.0 

71-4 


6 
6 

5 
5 
5 

4 

3 

z 

o 

I 

4 
6 
8 
I 

3 

4 
6 

7 

7 
8 

7 
7 
5 
3 


10 

7 

S 

3 

I 

o 

3 
3 

4 
5 

6 
6 


z.oxo      40.143 
38«.244    46".74 


0.00 
+0.3 


-0.01 
+0.6 


(TCetl. 

Mag.  4.8 


Right 
Ascension. 


h     m 
2    28 


4.72 
4.62 

4-49 

4«35 
4.20 

4.06 

3.92 

3.79 

3-69 
3.62 

3.58 
3-59 
3.64 
3-74 
3.89 

4.07 
4.30 
4.55 
4.83 
5.14 

5-45 

5.77 
6.08 

6.38 
6.67 

6.93 
7.17 

7.38 
7.56 
7.70 

7.82 
7.90 

7-95 
7-97 
7.95 

7.91 
7.84 
7-75 


10 

13 
14 
15 
14 

14 

13 
xo 

7 
4 

I 

5 
10 

15 
18 

33 
as 
28 

31 
31 

32 

31 
30 
29 
36 

24 

31 
18 

14 
12 

8 

5 

3 

3 


7 
9 


Declina- 
tions. 


-1536 


It 


60.1 
61. 1 
61.9 
62.4 
62.7 

62.6 
62.3 
61.6 
60.7 

59-5 

58.0 

56.3 

54-4 
52.2 

49.9 

47.6 

45.1 

42.7 
40.4 

38.1 

36.1 
34.3 
32.9 
31.7 
30.9 

30.6 
30.6 
31.0 

31.7 
32.7 

34.0 
35.5 
37.1 
38.7 
40.3 

41.9 

43-3 
44.4 


10 
8 

5 

3 

I 

3 
7 
9 

13 
15 

17 

23 

23 
23 

25 

24 

23 

»3 
30 

18 

14 
13 

8 
3 


4 

7 
o 


1.038      -0,279 
3*.433    61  ".26 


0.00        40.01 

40.3  40.6 

[Rph  X5l 


86  H.  Cassiopete. 

Mag.  5.3 


Right 
Ascension. 


h     m 
2    29 

56.83  ^ 
56.28  55 

^^        60 

54.48 
53.92 
53.43 
53.03 
52.74 

52.58 
52.56 
52.68 

52.93 
53.32 

53.84 
54.46 

55.17 

55.95 
56.78 

5764 

58.51 
59.38 
60.22 
61.03 

61.78 
62.47 
63.08 
63.61 
64.04 

64.37 

64.59 
64.71 

64.71 

64.59 

64.36 
64.02 
63.60 


56 

49 
40 

29 

16 


12 

25 
39 
52 

62 

71 

78 

«3 
86 

«7 
87 
84 
81 

75 

69 

61 

53 
43 
33 

22 

13 

O 

13 

23 

34 
42 


Dedinsr 
tionN. 


+  72  26 


tt 


14 

8 

3 
3 
9 

14 

19 
22 


74.9 

76.3 
77.1 

77.4 
77.1 

76.2 
74.8 
72.9 

707  ,, 

68.2  *5 

36 

65-6  „ 
62.9  ''' 
60.2 '7 

57-6  '^ 

55-3  II 

53.3 
51.7 
50.5 
49.8 

49-5 

49.7 
50.4 
51.6 
53.2 
55.1 

57.5 
60.1 

63.0 

66.1 

69.3 

72.6 

75.9 
79.2 
82.3 

85.1 

87.7 
89.8 

91.5 


16 

12 

7 

3 

2 

7 
12 

16 

19 
24 

26 
29 

31 
32 
33 

33 

S3 

31 
28 

26 

21 
17 


3.317       +3.162 
S5'-347    5o"'S6 


40.05 
40.3 


-0.17 

40.6 


vCeti. 

Mag.  5.0 


Right 
Ascension. 


h     m 
2    31 


25.87 
25.78 
25.68 

25.55 
25.42 

25.28 

25.15 

25.04 

24.95 
24.89 

24.86 
24.88 

24.94 
25.05 
25.20 


9 
10 

13 
13 
14 

13 
II 

9 

6 


2 

6 

II 

15 
19 


24 

26 


25.39 
25.63 

25-89  ^^ 
26.18*9 

26.48  ^"^ 


26.79 
27.11 
27.42 

27.73 
28.01 

28.28 
28.52 

28.73 
28.92 

29.07 

29.20 
29.30 

29.37 
29.41 

29.41 

29.39 

29.34 
29.27 


31 

32 

31 

31 
28 

27 

24 
21 

19 
15 
13 

10 

7 

4 

o 


5 
7 


Declina- 
tion N. 


+    513 


// 


30.4 
29.7 

29.1 

28.6 

28.1 

27.7 
27.4 
27.2 
27.2 

27.3 

27.6 
28.2 
28.9 
29.9 

31. 1 

32.4 
340 

35.6 

37.4 
39.2 


7 
6 

5 
5 
4 

3 

3 

o 

I 

3 

6 

7 
10 

13 
13 

16 
16 
18 
18 

17 


17 
17 


40.9 
42.6 

44.3^. 

45.8  '5 
47.0 


12 
II 


48.1 

48.9 

49.5 

49.9 
50.0 

49.9 
49.6 

49.2 

48.7 
48.1 

47.4 
46.8 

46.1 


8 
6 

4 

I 

I 

3 
4 

5 
6 

7 

6 

7 


Z.004      40.091 

24*. 676      23  ".74 


0.00 
40.3 


-O.OI 
40.6 


308 


APPARENT  PLACES  OT^  STARS,  1915. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.3 

10.3 
20.3 
30.2 

Feb.    9.2 

19.2 

Mar.    1.2 

II. I 

21. 1 

31. 1 

Apr.  1 0.1 
20.0 
30.0 

May  1 0.0 
19.9 

29.9 

June  8.9 

18.9 

28.8 

July    8.8 

18.8 
28.8 
Aug.  ^,^ 
17.7 
27,7 

Sept.  6.6 
16.6 
26.6 

Oct.  6.6 
16.5 

26.5 
Nov.   5.5 

15.5 

254 
Dec.    5.4 

154 
253 
35.3 


Seed,  Tan  d 
Mean  Place 


jy^  a,  Dm  a 


pi  Hydri. 
Mag.  5.3 


Riirht 
Ascension. 


h     m 

2  33 

28.26"^ 
27.02  '^* 

Z2I 
25.81 

23.64  '^^ 
22.73     11 

21.37 
20.94 

20.71 

20.68 
20.84 

21.19 

21.73 

22.43 
23.29 

24.27 


43 

«3 

3 
16 

35 

54 
70 
86 

98 
108 


114 


25.35 
26.49 
27.66  "7 
28.83  "^ 
29.95 


30.99 
31.92 

32.70 

33.30 

33.69 

33.88 

33.84 

33.57 
33.10 

32.42 


112 
104 

93 

78 
60 

39 
19 

4 

»7 

47 
68 

85 


100 


31.57 

30.57 
29.46  ""^ 


DeelimiF 
tionS. 


-7928 


tt 


59.8 
60.7 

61.0 

60.6 

59.7 

58.2 
56.2 
53.8 

50.9 
47.7 

44.3 
40.7 

37.0 
33.2 

29.5 


9 
3 

4 

9 

IS 

20 

24 
29 

32 
34 

36 
37 
38 
37 


35 
26.0 

22.7  ^^ 
30 


9.7 
7.1 
4.9 

3.2 

2.1 

1.6 

1.7 
2.4 


26 
22 

17 

II 

5 

z 

7 
13 


18 


3.7 

5.5 
7.8*3 

20.5  *7 

23.6  3' 
3a 

26.8 
30.0  3* 

33-3  ^^ 

36.3 1": 

39.0 11 

23 

4'-^  18 
43.1 

444'^ 


5.47s 
26". 4 16 


-5-383 


." 


49"-47 


-0.09 

+0.3 


+0.28 
+0.6 


V  Arietls. 
Mag.  5.4 


Right       I    Declina- 
Asccnaioa.       tlon  N. 


h     m 

2  33 


s 
60.39 
60.30 
60.18 
60.05 
59.90 

59.75 
59.61 

59.49 
59.39 
59.32 

59.30 
5932 
5938 
59.50 
59.67 

59.88 
60.13 
60.41 
60.72 
61.04 


9 
12 

13 
15 
15 

14 

12 
10 

7 

2 

2 
6 

12 

17 
21 

as 
28 

31 
32 
34 


34 
33 
3a 


61.38 

61.72 

62.05 

62.37 

62.68  ^l 
28 

62.96 

63.22 

63.46 

63.66 

63.84 


63.98 
64.09 
64.17 
64.22 
64.24 

64.22 
64.17 
64.10 


26 

94 
20 
18 

14 


II 
8 

5 

2 


5 
7 


+  21  35 


tr 


52.6 

52.4 
52.1 
51.6 

51. 1 

504 

49.7 

48.9 
48.2 

47.5 

46.9 

46.5 
46.3 
46.3 
46.5 

46.9 
47.6 
48.6 

49.7 
51.0 

52.5 
54.0 

55.6 
57.2 
58.8 

60.4 

61.8 

63.1 

64.3 

65.3 

66.2 
67.0 
67.6 
68.0 
68.3 

68.5 

68.5 
68.4 


3 
5 
5 
7 

7 
8 

7 

7 
6 

4 

2 


4 

3 
2 

o 
9 

8 
6 

4 

3 

2 

o 
I 


1.076      +0.396 
59"-203    39".96 


+0.0  X 

+0.3 


-0.02 
+0.6 
FBph  tO 


d  Cetl. 

Mag.  4.0 


Right 
Ascension. 


h     m 

2  35 

8*69 
8.61 
8.50 

8.37 
8.24 

8.10 

7.97 
7.85 

7-75 
7.69 


7.66 
7.67 

7.73 
7.83 
7.97 

8.16 

8.39 
8.64 

8.92 

9.22 


8 
I 

3 
3 

4 

3 

2 

o 
6 

3 


I 

6 

zo 

U 

19 

23 

25 

28 

30 
31 


32 


9.53 

985  „ 

0.16  3^ 

<>-46  ^^ 
0.74  *^ 


1. 00 
1.24 
1.46 
1.65 
1.81 

1.93 
2.03 

2.10 

2.14 

2.15 

2.13 
2.08 
2.00 


26 

24 
22 

19 
16 

12 
10 

7 
4 

I 

a 

5 
8 


Dcclina- 
tioaS. 


—    O     I 


If 


69.0 
69.7 
70.4 
71.0 

71.5 

71.8 
71.9 
71.9 
71.7 

71.3 

70.7 
69.8 

68.8 

67.5 
66.0 

64.4 
62.6 
60.8 

58.9 
57.0 

55.1 

53.3 

51.7 

50.3 
49.2 

48.3 
47-.7 
47.3 
47.3 
47.5 

47.8 

484 
49.2 
50.0 

50.9 

51.8 

52.7 
53.5 


7 

7 
6 

5 
3 

I 
o 

2 

4 
6 

9 
0 

3 

5 
6 

8 
8 

9 
9 
9 

8 
6 

4 

z 

9 

6 

4 
o 

a 

3 

6 

8 
8 

9 
9 

9 
8 


fHydii. 

Mag.  4.3 


Right  Dcdina. 

S. 


h      m 

2  38 

s 
9.67 

9.155^ 
8.60  55 

8.0258 
7.44 


6.87 

6.34 
5.85 
541 
5.05 

4.78 
4.59 
4.51 
4.53 
4.65 


58 
57 


53 
49 
44 
36 
27 

X9 
8 

2 

12 

92 


32 
40 

48 


4.87 

5.19 

5.59 
6.07 

6.62  55 

59 

7.21 

7.83 

8.47 
9.10 

9.71 


62 
64 

63 
61 

57 


50 
43 
35 


1. 000       -O.OOI 
7«.46i    75".oi 


0.00 
+0.3 


0.00 
+0.6 


20.28 
20.78 

21.21 
21.56 

21.81  *5 

15 

21.96 

22.00 

21.93 

21.76 

21.49  '^ 
35 
21.14 
20.71  '*3 
20.22  ^ 


4 

7 

17 


-6837 
ft 

61. 1 

62.2  " 
62.7  ^ 
62.7  * 

62.0  ^ 
12 

60.8 

59.1  '' 


56.9 
54-2 
51-2 

47.9 

44.4 
40.7 

37.0 

33.3 


22 

»7 

35 
37 
37 

37 
36 

29.7 ,. 
26.2  35 

20.3 
17.9'' 

16.0 
14.6^ 
13.8; 
13.6 
14.1  ^ 


16 

21 
29 


15.2 
I6.S 

18.9 

21.5 

24.4 

340 

37-1 
40.0 

42.5 

44-5 
46.0 


3» 


29 

«5 

20 
15 


2.744      -2.555 
I6-.634    51"-^ 


-0.04 
+0.3 


+0.13 

40.6 
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^Pezsei. 

^  Cett  f  eg. 

ffCett. 

)iiCett. 

Mean  Solar 

Mag.  4.2 

Mag.  3.7 

Mag.  4.4 

Mag.  4-4 

Dfttc. 

Right 

Declina- 

Rifht 

DccEna. 

Right 

Declina- 

Richt 

Declina- 

Ascension. 
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Mean  Solar 

T^  Eridani. 
Mag.  4.8 

r  Penei. 
Mag.  4.1 

Mag.  4.0 

€  Ailetis  (mean). 
Mag.  4.6 

Date. 

Risfat 
Ascension. 

Declina- 
tions. 

Aacenskn. 

Dedina- 
tionN. 

Rich! 
Ascension. 

Dedina- 
tionS. 

Right 

Declina- 
tion N. 

h      m 

0       / 

h     m 

•        r 

h     m 

«      / 

h     m 

•        r 

2  47 

—  21  20 

2   48 

+  5224 

2    52 

-913 

2  54 

+  21     0 

Jan.    0.3 
10.3 
20.3 

30.3 
Feb.    9.2 

s 
12.32 

12.21   " 
X2.08  '3 

11.93^^ 

73-4  „ 
74-6  " 

75-5    I 
76.1    <* 

76.4   I 

14.85 
14.68  '7 

14.47  ^ 

^3-97  It 

76.0 
76.9  I 

77A  f 
77-5   ' 
77.2   I 

17.83     ^ 

17.74  ^; 

17.63 
17.50    3 

17.36- 

^5-4  ,„ 
66.4" 

67.3   I 
67.9  I 
68.3   * 

8 
22.20 

22.12 
22.01   ^' 
21.88  '3 

21.73  ^5 

16.I 

15.9     I 
15.7; 

15.3  : 

14.8   s 

19.2 
Mar-    1.2 

11.60     , 

76-3   ^ 

75-9  : 

75-1    8 

7^-6  :^ 

.13-46  ^ 

76.4  „ 

17.21 

17.06  '5 

68.5    , 
68.4   * 

21.58 

21.43 '5 

14.2 

13.5  ^ 
12.9 

12.2  I 

11.6  ^ 

s 

II. 2 
21. 1 

31.1 

11.30  *"* 

ii.i7'3 

11.08   9 
6 

13.23   ^3 

13-04  ;^ 
12.91  ^3 

73-9^ 

72.2  ^7 

70.3  *9 
19 

16.93    ]l 
16.82    " 

16.73       ^ 

68.1    3 

67.6  s 

66.7  9 
10 

21.29  '* 

21.18" 

21.10 

5 

Apr.  10. 1 
20.0 

300 

May  1 0.0 

20.0 

11.02 
11.00    ' 
11.03    ^ 
1 1. 10    "^ 

11.22  " 

17 

71.0 
69.0  »" 
66.8" 

64.4  '* 

12-83 
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47 

59-9  „ 
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31 

fen  « 
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17.7 
27.7 
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18.38 
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27 
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41.9   '3 
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22.97 
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30 

16.1 
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40.6  '* 

4»-3  ,^ 

^4-58  ^^ 

25.10  ^ 

22 

^5-32  ,„ 

23.3  „ 
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25.92 '° 

28.6 
29.2 
29.7    5 

Dec.   5.4 

15-41  ; 
15-40  , 

4 

54»  .8 

19.78    7 

19.80    " 
4 

84.8   " 

86.8  '° 
18 

21.09 

21.10      ' 

I 

46.2  '* 

47.6    - 

25.99  ; 
26.02  3 

Z 

30.1    ^ 
30.4    3 

15.4 

15.36     . 

'5-^^  xo 

55-9  „ 

19.76 

88.6 

21.09      . 

49.0 

26.03 

30.5    ^ 

25.4 

57.6  ^ 

19.67    9 

90.1  ^ 

T  T 

21.04    5 

50.3    ;^ 

26.00    3 

30.5    ^ 

35-3 

15.20'° 

59-0 "» 

t9-53  ** 

91.2 

20.97 

51.4" 

25.93    ^ 

30.5 

Mean  Place 

1.074      ^.391 
^o^'^S    73"-46 

X.640     4-1.399 
i3*-337    5S"-69 

1. 013       -0.163 
i6».469    68".95 

1. 071       +0.384 
2o».884      3".66 

^♦o,D«a 

-O.OI            4O.02 

■fo.oa        -0.06 

0.00        +0.01 

+0.01        -0.02 

I>*«,D«« 

+0-3 

■K).7         1 

+0-3 

40.7                   1 

+0.3 

+0.7           1 

+0.3 

+0.7 

CBphxd 
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Mem  Solar 
Date. 


Jap.    0.3 

10.3 
20.3 

30.3 

Feb.    9.2 

19.2 

Mar.    1.2 

11.2 

21. 1 

311 

Apr.  1 0.1 
20.0 
30.0 

May  1 0.0 
20.0 

29.9 

June   8.9 

18.9 

28.9 

July    8.8 

18.8 
28.8 
Aug.  'j,'j 
17.7 
27.7 

Sept.  6.7 
16.6 
26.6 

Oct.  6.6 
16.6 

26.5 

Nov.   5.5 

15.5 

25.4 
Dec.    5.4 

15-4 
254 
35-3 


Sec*,  Tan ^ 
Mean  Place 


D'^  a,  Dm  a 


47  H.  Cephei. 
Mag.  5.7 


Right 
Ascension. 


m 


2  54 

8 
47.60 
46.85 

45.97 
45.00 

43.98 


75 
88 


97 

97 

«9 

75 
60 

40 

19 
3 

24 
46 
66 

84 
100 

130 
46.04 

47.37  '^^ 

48.72  '35 

50.06  '34 

51.36'^° 
124 

52.60 
53.76 
54.81  '^5 
55-73 
56.51 


42.96 
41.99 
41.10 

40.35 
39.75 

39.35 
39.16 

39.19 
39-43 
39.89 

40-55 
41.39 
42.39 


116 


92 

78 
63 


57.14 
57.60 

57.87 

57.94 
57.83 

57-52 
57.03 
56.36 


46 

27 

7 
II 

31 

49 
67 


Dedina- 
tionN. 


+  79     5 


II 


18 


27.4 
29.2 

30.6  ^\ 

31.3 
31.4 


30.9 

29.9 
28.3 

26.3 
23.9 


10 
16 
20 
24 
27 


28 
39 
28 

27 


21.2 

18.4 

15.5 
12.7 

lO.O 

24 

7.6 

5.6^^ 

3.9'^ 
2.6 '3 

1.8    « 

3 

1.5 

1.7 

2.3 

3.5 
50 


2 

6 

12 

IS 
20 


7.0 

9.4 
12. 1 


24 
27 
15.0^9. 

18.2  3^ 
33 

21.5 
25.0  35 

28.4  34 
31.733 

29 


37.8 
40.4 
42.6 


26 

22 


5283 
43"-904 


+5.188 
3".53 


+0.09 
+0.3 


-0.25 

+0.7 


tfSiidanl. 

Mag.  3.4 


Right 


h     m 

2  55 


8 
4.15 
3.98 
3.78 
3.57 
3.34 

3." 

2.88 
2.67 
2.49 

2.34 

2.23 
2.17 
2.17 
2.21 
2.31 

2.47 
2.67 
2.92 

3-21 

3.53 

3.87 

4-23 

4-59 

4.94 
529 

5.61 

5.90 
6.17 

6.39 
6.58 

6.72 
6.82 
6.87 
6.87 
6.84 

6.76 
6.64 
6.49 


17 
30 

21 

23 

23 

23 
21 

18 

15 
II 

6 
o 

4 
10 
16 

20 

25 
29 

32 
34 

36 
36 
35 
35 
32 

29 
27 

22 

19 
14 

10 

5 
o 

3 
8 

12 
15 


Dedinsr 
tionS. 


-4038 


II 


1. 3 18 


456 

47.1 
48.1 

48.7 
48.8 

48.4 

47.5 
46.1 

44.4 
42.3 

39.8 
37.1 
34-1 
30.9 
27.7 


15 
10 

6 

I 

4 

9 
14 

17 
21 

25 

27 
30 
32 
32 
33 
24.4 
21.2  ^ 
18.I  31 


15.2 
12.6 

10.4 

8.5 
7.2 

6.3 
6.0 

6.3 
7.0 

8.3 
10. 1 

12.3 

14.7 

17.3 
20.1 

22.9 
25.5 

27.9 
30.0 

31.8 


29 
26 

22 


19 

13 

9 

3 
3 

7 

13 

18 

22 
24 

26 
28 
28 
26 
24 

21 
18 


L858 


2».4ii    4i".34 


-0.02         -^0.04 
+0.3  +0.7 

[Bph  15] 


a  Ceti. 
Mag.  2.8 


Right 


h     m 

2  57 

8 

51.39 

51-31 
51.21 

51.09 
50.95 


8 


50.81 
50.67 

50.54 
50.43 
50.35 


10 
12 

14 
14 

14 

13 
II 

8 
5 


50.30 
50.29 

50.33 
50.41 

50.54  ^1 


50.71 
50.92 

51.16 

51.43 
51.72 

52.03 

52.34 
52.65 

52.96 

53.25 

53.53 

53.79 
54.02 

54-23 
54.41 

54.56 
54.68 

5478 

54.84 

54.87 

54.87 

54.84 
54-78 


17 

21 
24 

27 
29 

31 

31 
31 
31 

29 

28 

26 

23 
21 

18 

15 

12 

10 

6 

3 
o 

3 
6 


Dedinm- 
tiooN. 


+   3  45 


II 


32.3 
31.6 

30.9 
30.4 
29.9 

29.5 
29.2 

29.1 

29.1 

29.3 

29.7 
30.3 

31. 1 
32.0 

33.2 

34-6 
36.1 

37-7 

39.4 
41.2 

43.0 
44.6 
46.2 
47.6 

48.7 

49.7 
50.4 
50.9 
51. 1 
51. 1 

50.9 
50.4 
49.8 
49.2 
48.4 

47.6 

46.9 
46.1 


7 
7 

5 
5 

4 

3 

I 

o 
2 

4 

6 
8 

9 

2 

4 

5 
6 

7 
8 

8 

6 
6 

4 

I 


7 

5 

2 

o 

2 

5 
6 

6 

8 

8 

7 
8 


1.002       +0.066 
5o*.o56    24".85 


0.00 
+0.3 


0.00 

+0.7 


Mag.  3.1 


Ri^t 
Ascension. 


h     m 
2    58 


39.53 
3936 

39.15 
38.91 
38.65 

38.38 
38.11 
37.87 
37.67 
37.52 

37.42 
37.40 

37.45 
37.57 
37.76 


tionK. 


17 
21 

24 
26 

27 

27 

24 
20 

IS 
10 


5 

Z2 

19 
26 


33 
38 
42 


38.02 

38.35 

38.73 

39.15     . 
39.60  *^ 
47 
40.07 
40.56^9 

41.05^ 
41.52  47 
41.98 


46 
44 


41 


42.42 

42.83  „ 
43.20  ^' 

43.54  ^ 
43.83 


+  5310 
II 

48.4 

494 
50.1 

503 
50.1 


49.4 
48.4 

47.1 
45.4 
43.6 

41-7 
39.7 
37.7 
35-9 

34-3 

32.9 
3i.» 
31-1 
30.7 
30.7 

3'.> 
31-8 
329 

34-2 
35-8 


10 

7 
1 

8 

7 

10 

13 
17 
iS 

M 

M 
18 
16 
U 


II 

7 

4! 

0 

I 
4| 

II I 

13! 

16 

19 


44.07 

44-27 
44.41 

44.50 

44.54 


29 
24 

20 
14 

9 

4 

3 


37-Li 
39-8 ,, 
42.0 

44.3'^ 

49.2 

53-9,3 


8 


44.51 
44.43 
44.30    3 


56.2 
58.2 

60.1 
61.7 
62.9 


30 

16 

12 


1.669        ^I-^^^ 

37-.879    28".a4 


+0.02 
+0.3 


-0.06 
+0.7 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Mag.  4.a 


Jan.  0.3 
10.3 
20.3 

30.3 
Feb.    9.2 

19.2 

Mar.    1.2 

II. 2 

21. 1 

31. 1 

Apr.  1 0.1 
20.0 
30.0 

May  1 0.0 
20.0 

29.9 

June  8.9 

18.9 

28.9 

July    8.8 

18.8 
28.8 
Aug.  7.7 
17.7 
27.7 

Sept.  6.7 
16.6 
26.6 

Oct.  6.6 
16.6 

26.5 
Nov.  5.5 

^      25.4 
i>ec.    5.4 

15.4 
25.4 
35.3 


Right 


h 

2 


m 

58 


s 
40.16 

40.05 

3991 
39-76 

39-59 

39.41 

39.24 
39.08 

38.94 
38.83 

38.76 

38.73 

38.74 
38.80 

38.91 


39.06 
39.26 

39.49 
3976 
40.05 


3 
I 

6 

II 

15 
20 


23 
27 

29 

31 
40.36 

40.67  tl 
40.99  ^ 

41.31  ^ 
41.61  3<> 


41.90 
42.16 


29 

26 
24 


42.40 
42.61  " 
42.79 


18 

14 


42.93 
43.04 
43." 
43.15 
43.15 

43.12 

43.05 
42.96 


zz 

7 

4 
o 

3 

7 
9 


Dcdma^ 
tionS. 


-2356 


tt 


85.4 

86.8 
87.8 

88.5 
88.8 

88.8 
88.4 
87.6 
86.4 
85.0 

83.2 
81.2 
78.9 
76.4 
73.8 

71. 1 
68.4 

65.7 
63.1 
60.7 

58.5 
56.6 

55-1 
54.0 

53.3 

53.1 
53.3 
54.0 

55.1 
56.5 

58.2 
60.2 
62.3 

64.5 
66.6 

68.6 

70.4 
71.9 


14 
10 

7 

3 

o 

4 
8 

Z2 

14 
18 

20 

23 

25 
26 

27 

27 
27 

26 

24 
22 

19 

15 
II 

7 

2 

2 

7 
II 

14 
17 

20 
21 
22 
21 
20 

z8 
15 


Sec^.Tani 
Mean  Place 


Z.094      -0.444 
38'.65S    85".  18 


-o.oi 

+0.3 


4O.02 
+0.7 


pPenei. 
Var.  3.4-4.2 


Right 


h     in 

2  59 

s 
44.89 
44.78 

44.64 
44.48 
44.29 

44.10 

43.91 
43.74 
43.59 
43.48 


4 
6 

9 
9 

9 

7 

5 

I 


43.42 

43.41 
4346 
43.56 
43.72 


5 
10 

16 

22 


43-94  . 
44.20  ^^ 

44.85  ^^ 
45.22  37 

45.60 

45.99  II 
46.38  39 

46.76  38 

47.1236 
35 

47.47  „ 
47.80  ^^ 
48. 10  3^ 

48.36  ^6 

48.60  ^^ 
20 

48.80 

48.96 

4909  ^l 

49.17 
49.21 


16 


4 


49.21 

4917 
49.09 


4 
8 


Dcdina- 
tianN. 


+  3830 


It 


58.7 
59.2 

59.4 
59.4 
59.0 

58.4 
57.5 
56.4 
55.2 

53.9 

52.5 
51.2 

49.9 

48.9 
48.0 

47.4 
47.1 

47.0 

47.3 
47.8 

48.6 
49.6 
50.9 
52.3 
53.9 

55.5 

57.3 

59.1 
60.8 

62.6 

64.3 
66.0 

67.6 

69.0 

70.3 

71.4 
72.2 
72.9 


5 

2 

o 

4 
6 

9 
II 

12 

13 
14 

13 

13 
10 

9 
6 

3 

I 


8 


7 
6 

4 

3 

I 

8 

7 


1.278      +0.796 
43».446    41  ".80 


+0.01 
+0.3 


-0.04 
+0.7 
[Eph  X5I 


^  Horologll. 
Mag.  5.2 


Right 
Ascension. 


h     m 

3    I 

38*84  „ 
38.51  ^ 
38.14" 

37-75  f' 
37-34  J, 

36-93  ,„ 

36.54  5; 
36.17  •*' 

35.84  ^^ 

35.55  2 

22 


35-33 
35.17 
35.09 
35.08 

35.15 


16 
8 
I 

7 
15 


23 


3530 

35-53  ,^ 
35.82  9 
36.17  ^^ 

36.57 


40 
45 


37.02 

37.49 
37.98 
38.46 

38.94 


47 
49 
48 
48 

45 


39.39  ,, 
39.80  ^' 
40.17  37 
40.48 
40.72 


40.89 
40.99 
41.01 
40.96 
40.84 

40.65 
40.40 
40.09 


31 
24 
17 


10 

2 

5 
12 

19 

25 

31 


Dedinap 
tioaS. 


-60  3 


ft 


68.1 
69.6  '5 
70.0 
71.0 
70.9 


4 

I 

7 


70.2 
68.9 
67.2 
65.0 
62.4 

59.4 
56.2 

52.7 
49.1 

45.5 

41.9 

38.4 
35.1 
32.1 
29.4 

27.2 

25.5 
24.3 
23.7 
23.7 

24.4 
25.6 

27.4 
29.6 

32.3 

35-3 
38.4 
41.7 
44.9 
47.9 

50.6 
53.0 
54-9 


13 

17 
22 

26 
30 

32 

35 
36 
36 
36 

35 

33 

30 

27 
22 

17 
12 

6 


12 
18 
22 

27 
30 

31 
33 
3^ 
30 
27 

24 
19 


2.004   -Z.736 
36*.362  6o".9i 


-0.03 

+0.3 


+0.08 

+0.7 


^Hydri. 

Mag.  5.5 


Right 


h 
3 

7^88 

7.25 

6.57 
5.86 

5.13 

4.40 

3.70 

3.05 
2.46 

1.94 

1.52 
1. 21 

1. 01 

0.93 
0.97 

1. 14 
1.42 
1.82 
2.31 
2.89 

3.54 

4.23 
4.96 

5.70 
6.42 

7.11 

7.74 
8.29 

8.75 
9.10 

9.33 
9.43 
9.40 

9.24 
8.95 


m 

2 


63 
68 

71 
73 
73 

70 

65 
59 
52 

42 

31 
20 

8 

4 

17 

28 

40 

49 
58 
65 

69 

73 
74 
72 
69 

63 
55 
46 

35 
23 

10 

3 
16 

29 
40 


^•55  ^„ 
8.06  49 

7.47  ^^ 


Dcdina- 
tksnS. 


-72  13 


tt 


72.1 

73.5 
74.3 
74.6 
74.2 

73.3 
71.9 

69.9 

67.5 
64.7 

61.5 
58.1 
54.5 
50.9 
47.2 


14 

s 

3 

4 
9 

14 
20 

24 

28 

32 

34 
36 
36 
37 
37 


35 


43-5 
40.0 

36.8  3^ 

33.8  ^! 

31.2 


26 
20 

16 
10 

4 

2 

9 

14 
20 

25 
28 

31 

39.1  „ 
42.4  33 

45.8  34 
49.0  3^ 

52.0^; 

^^•^  23 
57.0  \l 

58.8  '* 


29.2 
27.6 
26.6 
26.2 
26.4 

27.3 
28.7 

30.7 
33.2 
36.0 


3.277      -3.120 
4M23    63".8i 


-0.06 
+0.3 


+0.IS 
+0.7 
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Mean  Solar 
Date. 


/3  Persei. 

(Algol.) 

Var.  2.1-3.2 


Right 
Ascension. 


Declina- 
tion N. 


<^  Arietis. 
Mag.  4.5 


Ricfat 

AsOttlBMII. 


Dedina- 
tioaN. 


IS  Sxidanl. 
Mag.  4.0 


Right 
Ajcenskm. 


Dedina- 
tionS. 


48  H.  CeplieL 

Mag.  5.5 


Right 


tioaN. 


Jan.    0.4 

10.3 
20.3 

30-3 

Feb.    9.2 

19.2 

Mar.    1.2 

II. 2 

21. 1 

311 

Apr.  10. 1 
20.1 
30.0 

May  1 0.0 
20.0 

29.9 

June  8.9 

18.9 

28.9 

July    8.8 

18.8 
28.8 
Aug.  7.8 
17.7 
27.7 

Sept.  6.7 
16.6 
26.6 

Oct.  6.6 
16.6 

26.5 

Nov.   5.5 

15.5 

255 
Dec.    5.4 

15.4 

254 
35.3 


m 

2 


h 

3 

s 

3942 

39-3 1  ., 
39.16  'S 

38.99  "I 
38.80  '9 


II 


38.60 

38.40 
3822 

38.07 

37-95 

37.88 
3787 

37-91 
38.02 

38.18 

38.40 
38.66 

38.97 
3932 
3969 

40.08 
40.48 
40.88 
41.27 
41.65 

42.01 

42.34 
42.65 

42.93 
43- 1 7 

43-38 
43-55 
43-69 
43.78 
43-82 

43-82 
4378 
43.70 


20 

20 
18 

IS 
12 

7 

I 

4 
II 

16 
22 

26 

31 

35 
37 
39 

40 
40 

39 
38 
36 

33 

31 
28 

24 

21 

17 

14 

9 

4 
o 

4 
8 


+  4037 


tt 


61.8 
62.4 
62.7 
62.7 
62.4 

61.8 
60.9 
59.8 
58.5 
57.1 

55.7 

54-3 

52.9 

51.7 
50.8 

50.0 

49.5 
49-4 
49.5 
49.9 

50.6 
51.6 

52.7 
54.1 
55.7 

57-4 

59-1 
61.0 

62.8 

64.7 

66.5 
68.3 
70.0 

71.5 
72.9 

74.1 

75.1 
75.9 


6 

3 
o 

3 
6 

9 

I 

3 
4 

4 

4 

4 

2 

9 

8 

5 

I 

I 
4 
7 

o 

I 

4 
6 


h     m 

3    6 


8 

47.32 

47.25 

47.14 
47.02 

46.88 

46.72 

46.57 

46.43 

46.31 
46.22 

46.16 
46.15 
46.18 
46.27 
46.40 

46.58 
46.80 

47.05 
47.34 

A7-65 


7 

II 

12 

14 
16 

15 
14 
12 

9 
6 


3 

9 

13 
18 

22 

29 

31 
32 


33 
33 
33 


47.97 

48.30 

48.63 

48.96  ,^ 

49.28  3^ 
30 

49.58 

49.85 

50.11 

50.34 
50.55 


27 
26 


23 
21 

17 


50.72 
50.87 
50.98 
5106 

51. II 

5112 
5110 
51-05 


IS 

II 

8 

5 

I 

2 
S 


+  1924 


n 


33.6 

33-4 
33.1 
32.7 
32.3 

31.8 
31.2 
30.6 
30.1 
29.6 

29.1 
28.8 
28.7 
28.7 
28.9 

29.4 

30.1 

30.9 
32.0 

33.1 


2 

3 
4 
4 

S 

6 
6 

5 
5 
5 

3 

I 

o 

2 

5 

7 
8 

II 

II 

13 

34.4  . . 
35.8  '* 
37.2  '^ 
38.6 
40.0 


14 
14 

13 


41.3 
42.5 
43.5 
44.5 
45.3 

45.9 
46.4 

46.8 

47.0 

47.2 

47.2 
47.2 
47.0 


12 

10 

10 

8 

6 

S 
4 

2 

2 
o 

o 

2 


h 
3 

8 
29.17 

29.05 
28.90 

28.73 
28.55 

28.36 
28.17 

27.99 
27.84 

27.71 

27.62 
27.56 
27.56 
27.60 
27.70 


m 

8 


9 
8 

5 
3 
9 

6 

o 

4 
10 

14 


19 


27.84 
28.03 

28.26  ^i 
28.52  ^^ 

28.81  *9 

31 

29.12 
29.44  ^^ 
29.77  ^^ 

30.10  "^^ 

^i 
30.41  ^ 

30 


30.71 

30.99 
31.24 


28 

25 

23 


3^-47  ,^ 
31.66  '9 


31.81 

31.93 
32.01 

32.05 
32.05 

32.02 

31.95 
31.84 


IS 

12 
8 

4 
o 

3 

7 
II 


-29  18 


t* 


79.2 
80.7 
81.8 
82.6 
82.9 

82.8 
82.3 
81.4 
80.1 

78.5 


IS 

II 

8 

3 

I 

5 

9 

13 
16 

19 


23 


76.6 

71.8^5 

69.1  'I 

66.3  '' 
29 

63.4 
60.5 

54.8  '^ 
52.3 


29 


25 
23 


50.0 
48.0 

46.5 
45.3 
44.7 

44-5 
44.9 

45-7 
47.0 
48.6 

50.6 
52.8 

55.1 
57.5 
59.9 


20 

IS 
12 

6 


4 
8 

13 
16 

20 

22 

23 
24 
24 
22 


20 


62.1 
64.1 

65.8  ^7 


h     m 

3     9 

8 

33-12 
32.52 
31.80 

30.99 
30.13 

29.25 

28.39 
27.60 
26.92 
26.36 

25.96 

25-75 
25.72 

2589 
26.25 


60 

72 
81 
86 
88 

86 

79 
68 

56 

40 

21 


26.78 
27.48 
28.32 
29.28 

30.33 


3 
17 
36 

S3 

70 

84 
96 

105 
"3 


31-46 

3264  „^ 
33.83  "^ 
35.02  "^ 

36.19"^ 


1x8 


37.31 

38.37 

39.34 
40.21 

40.96 

41.58 
42.06 
42.38 

42.54 
42.52 

42.33 

41-97 
41.46 


112 

106 

97 

87 

75 
62 

48 

32 

16 

2 

19 

36 

51 


+  7725 


ft 


49.5 
51-5 
52.9 
53.8 
54.1 

53.8 

52.9 

51.5 
49.6 

47-3 

44.8 
42.0 
392 


20 

14 

9 

3 


9 

^ 
23 

a 


364^  1 
33.8 


31-3 
29.2 

27.4 

26.0 

251 

24.6 
24.6 
25.0 

25-9 
27.3 


31 

18 

14 

9 

5 


4 

9 

14 

18 


2Q.I 

33-7  J 

39.5  f, 

42.7 
46.0^ 

49.3^ 
52.6  J 

55-8^ 
^^     29 

58.7 
61.3 

63.6  '^ 


26 


Sec  S,  Tan  S 
Mean  Place 


1.318      +0.858 
37V936    44"-4i 


1.060       +0.352 
45».936    2i".7o 


1. 147 

27*.562 


-0.562 
78".oo 


4.595      +4.484 
29'.353    26".39 


D^f  a,  Dm  a 


+0.02 
+0.3 


-0.04 
+0.7 


+0.01         -0.02 
+0.3  +0.7 

[Hi>hzs] 


-O.oi 
+0.3 


+0.03 
■K>.7 


+0.09 
■K>.3 


-0.20 
40.7 
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CArietis. 

38  Horologii  (G.). 

C  Sridanl. 

r  Arietts. 

Mfftti  Solar 

Mag.  5.0 

Mag.  5.7 

Mag.  4.9 

Mag.  5.2 

Date. 

Rij*t 

DccUna-  | 

Right 

Declina- 

Riffht 

Declina- 

Right 

Declina- 

Ascension. 

tionN 

r. 

Ascension. 

tions. 

Ascension. 

tions. 

Ascension. 

tion  N. 

h     m 

• 

t 

h     in 

0              / 

h      m 

0       / 

h     m 

0      1 

3  10 

+  2043 

ft 

3  10 

-57  37 

ft 

3   II 

-97 

ft 

3  16 

+  2050 

ff 

Jan.    0.4 

s 

2.1S   , 

60.6 

s 
26.15 

90-6  ^ 

s 

43-65      8 

61. 1 

s 

20.45  , 

41.0 

10.3 

2.08     7 

60.4 

2 

25.86  ^9 

43-57  ,„ 

62.2 " 

20.38  ' 

40.8     ^ 

20.3 

1.97  " 

60.2 

,2 

25-53  11 

25-175 
24.79  Jg 

91.8  " 
92.4   I 

43-47   ! 

63.1  I 

20.28  " 

40.6     * 

30.3 

1.84  '3 

r  J 

59.9 

3 

43-34  ^\ 

63.8  7 

20.16  " 

T  C 

40.3    3 

Feb.    9.2 

1.70  '* 
IS 

59-4 

5 
5 

92-4   5 

43.19  ^; 

64.3  s 

3 

20.01  ^ 

IS 

39.9    \ 

19.2 

^•39  ^, 

58.9 

6 
6 
6 

24.41 

91.9 

43.04    ,, 

64.6 

19.86 

19.70 ; 

39-4    , 

Mar.    1.2 

58.3 

24.04  ^7 

9°-^    6 
892    ; 

42.89    \\ 

64.6  ° 

38.9  I 
38.3    J 

II. 2 

^•25    t 

57-7 

23.69  ^5 

42.74    \l 

64.3  3 

19.56  \\ 

21. 1 

1.12  *3 

57-1 

23.38  3' 

87.1  " 

42.62    " 

63-8  1 
63.0  * 

10 

19.43  ,^ 

37.7   t 

31.1 

1.03     9 

56.6 

5 
S 

23.11  ^7 
22 

«4-^  :i 

42.52    '; 

19.33  ° 

7 

37.2    ^ 

^  Apr.  10. 1 

0.97     , 

56.1 

22.89    , 

81.8 

42.45       , 

62.0 

19.26 

36.7      ^ 

20.1 

.0-96 

55.7 

4 

22.73    ft 
22.65    * 

7«-7  ?i 

42.42       3 

60.8" 

19.24    ' 

36.3  z 

30.0 

0.99    I 
1-07  „ 

55.5 

2 

75-3  ^; 

42.43      ^ 
42.49    „ 

59-3    5 

19.27    3 

36.0    3 

^  May  1 0.0 

55.4 

I 

22.63    ^ 
22.69    ^ 

71.8  35 
68.236 

57-6   I 
55.8  '* 

19.34 ,; 

36.0    ^ 

20.0 

1. 20  '3 

55-6 

2 

42.60   " 

19.46  ", 

36.1     ' 

p 

17 

3 

13 

36 

14 

20 

17 

3 

29.9 

'•37  ,, 

55-9 

6 
0 

22.82 

64.6  ,^ 

42.74    ^^ 

53-8  „ 

'9-^3  „ 

36.4  . 
37.0    ^ 

June  8.9 

^•59  ,! 

56.5 

20 
23.02 

61. 1  35 

42.93       ^ 

51.7  " 

19.85  " 

18.9 

'•«5 

57-3 

8 

23.29  ^7 

57.8  33 

43.16^3 

49-5 

20.10       I 

20.38  »8 

37.7    ^ 

28.9 

58.2 

9 

23.62  23 

54-7  f! 

43-41  :^ 

47-3  !! 

38.6    9 

July    8.8 

^•44^ 

59.3 

II 

24.00  38 

5^^°  "' 

43.69  t 

45-2  " 

20.69 

39-7 

3» 

13 

41 

33 

30 

20 

32 

12 

18.8 

2-76  ,, 

60.6 

^^•^^  .. 

49-7  ,„ 

43.99  .. 

43-2 

21.01 

40.9 

28.8 

3-10  ^ 

61.9 

13 

^^•^5  ^ 

47.8   9 

44.29  3^ 

4^-4   ' 

21.34    ^^ 

42.2  3 

Aug.   7.8 

3-43  „ 

63.2 

13 

25.77  ^J 

46.5  ^^ 

44.60  3 

39-8   ; 

21.68  3^ 

43.5  ^ 

17.7 

376  ^3 

64.6 

14 

45-8    \ 

44.91  :^ 

38.5  'i 

22.01  33 

44-8   i 

27.7 

408  f« 

66.0 

14 

26.22  ^5 

45.7 

45.20  ^i 

37.6   9 

22.33  ^^ 

46.2  '4 

30 

13 

43 

S 

28 

7 

30 

12 

Sept.  6.7 

438  ,0 
4-66  ^! 
4-92  "! 

67.3 

26.65 

46.2 

45-48 , 

45-74   ' 

36.9    , 

22.63 

47-4  „ 

16.6 

68.5 

12 

27.05  ^ 
27.41  5 

47-3    6 
489  '' 

36.6    3 

22.92  ^9 

48-6  " 

26.6 

69.6 

II 

4598  \t 

36.7    ' 

23.19^7 

49.6  '^ 

Oct.    6.6 

5-'6  !t 

70.6 

10 
8 

27.72  3^ 

53.7  f 

46.20  " 

37.1    t 

23.43 ,; 

50.6  " 

16.6 

5-37     a 

71.4 

27.96  ^^ 

46.39  't 

37.8    7 

23.64  " 

51-4   ^ 

18 

7 

19 

39 

IS 

10 

19 

7 

^       26.5 

5-55  „ 

72.1 

28.15 

56.6 

46.54  „ 

388  „ 

"^•^^  16 
23.99 ,, 

52.1     ^ 

Nov.  5.5 

570  s 

72.6 

5 

28.26  " 

59-7  ^' 

46.67    3 

4°-°  " 

52.6    5 

15.5 

5.82  " 

73- 1 

S 

28.31     5 

62.9  3=" 

46.77  '° 

4'-4   ! 

24.11  " 

53-1    ^ 

T^      ^5.5 

5-91   ; 

73.4 

3 

28.28    3 

66.1  3» 

46.84    ' 

42.8   ^ 

24.20  ^ 

24.26 
2 

53.4   , 

Dec.    5.4 

5.96  \ 

73-6 

2 
2 

28.X9  ^l 

69.2  3. 

46.87    3 

0 

44.3  ;^ 

53.6    \ 

154 

5.97  ^ 

73.8 

^\ 

28.03 

72,0 

f>  A 

46.87 

45-8 

24.28 

53.7   „ 

25.4 

5-95    ^ 

73.8 

0 

27.82    " 

74-4  '* 

46.84    3 
46.78    ^ 

47-1    ^ 

24.27 

53.7   „ 

35-3 

5.90    5 

73.7 

I 

27.55      ^ 

76.4  '■^ 

48.4  '3 

24.22  ^ 

53.7 

Secd.Tand 

1.069      +0-379 

1.868      -1.578 

1. 013            -O.I6I 

1.070    +0.381 

Mean  Place 

o*-743    48".3S 

23".763    82".62 

42'.203     65".  10 

iqVoio    28".8o 

I>'+a,D«a 

+0.01        -0.02 

-0.03        +0.07     1 

0.00        +0.01 

+0.01         -0.02 

I>*«,D.« 

■K>.3 

+0.7 

+0.3 

+0.7            1 

+0.3 

+0.7            1 

+0-3 

•HJ.8 

[Eph  isJ 
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MeanSoUr 
Date. 


Jan.    0.4 

10.3 
20.3 

30.3 

Feb.    9.3 

19.2 

Mar     1.2 

11.2 

21.1 

31.1 

Apr.  1 0.1 
20.1 
30.0 

May  10.0 
20.0 

30.0 

June  8.9 

18.9 

28.9 

July    8.8 

18.8 
28.8 
Aug.  7.8 
17.7 
27.7 

Sept.  6.7 
16.7 
26.6 

Oct.  6.6 
16.6 

26.5 
Nov.   5.5 

155 

255 
Dec.    5.4 

154 
254 
35-4 


Sec  5,  Tan  5 
Mean  Place 

D^^  a,  Dm  a 


e  Erldani. 
Mag.  4.3 


Right 
Ascension. 


h     m 

3  16 


33.86 
3369 

33-49 
33.27 
33.03 

32.78 

32.54 

32.31 
32.10 

31.92 

31.79 
31.70 

31.66 

31.68 

31.76 


17 
30 

22 

24 

25 

24 

23 
21 

18 
13 

9 

4 
2 
8 

13 

^^•^9    TO 
32.08    '9 

32.32    ^4 

32.60 

32.92 


28 
32 

34 


33.26 
3362 
34.00 

34-37 
34.74 

35.09 
35-42 

35-71 

35-98 
36.20 

36.38 
36.51 

36.59 
36.62 

36.61 

36.55 
36.44 
36.30 


36 
38 
37 
37 
35 

33 
29 
27 

32 
18 

13 
8 

3 

I 

6 

II 
14 


Declina- 
tions. 


-4323 


II 


43.1   „ 
44.8 
46.1   '3 

46.9 
47.1 


46.9 
46.2 
45-0 
43.3 
41-3 


7 
12 

17 
20 

24 
33.1  j; 

30.0-^ 
26.7      ^2 

34 

23.3  „ 
20.0  ^^ 

16.8  3» 


II.O 

8.6 
6.6 
5.0 
4.0 

3.6 

3-7 
4.4 
5-6 

7.3 
9-5 


24 

20 
16 
10 

4 

I 

7 
12 

17 
22 

25 


27 


12.0 

17.6^9 
29 


28 


20.5 

'^'^  26 

25.9 
28.3  '^ 

30.3 


20 


1.376      ^.945 
3i».96o    39".34 


-0.02 

+0.3 


40.04 
■K>.8 


t  Hydzi. 

Mag.  5.5 


Risht 
Ascension. 


h 
3 


m 
17 


68.48 

67.55 
66,54 

65.47 
64.37 


93 

lOI 

107 
no 
no 

63.27 
62.20  '"^ 

61.19"^ 

60.26 


59-43 

58.73 
58.18 

57.78 

57.54 

57.48 

57-60 
57.88 
58.32 
58.92 
59.64 

60.48 
61.41 
62.39 
63.40 
64.41 

65-39 
66.29 

67.10 

67-78 
68.31 

68.67 
68.84 
68.82 
68.61 
68.21 

67.64 
66.92 
66.06 


93 

83 
70 

55 
40 

24 
6 

12 

38 

44 
60 

72 
84 

93 
98 

lOI 
lOI 

98 

90 
81 
68 

53 
36 

17 
2 

31 
40 

57 

72 
86 


Declina- 
tions. 


-77  41 


ft 


65.3 
66.9 

67.9 
68.3 

68.1 

67.4 
66.1 
64.2 
62.0 

59.3 

56.2 

530 

49.5 

45.9 
42.2 


16 
10 

4 

2 

7 

13 

19 
22 

27 
31 


32 

35 
36 

37 
36 
38.6 

35-1  ^^ 
31.8^3 

28.8  3^ 
26.2  *^ 


22 

16 
II 

5 


13 


24.0 
22.4 

21.3 
20.8 

20.9 

21.6 
22.9 
24.8  '9 
27.2  ^^ 

30.0  ^« 

31 

33.1  „ 
36.4  ^^ 

39-7  II 

43.0  33 

46.1  ^l 

^       28 

48.9 
51-3 
53.3 


24 
20 


4.692      -4-585 
63".i38    57".79 


-0.09        +0.20 
+0.3  +0.8 

[Eph  is] 


ix  Penei. 

Mag.  1.9 


Risht 
Ascension. 


h 
3 


m 
18 


6.56 
6.44 
6.27 
6.06 

5.83 
558 

5-33 
5.10 

4-90 

4-74 

4.63 

4.59 
4.61 

4.70 
4.86 

5.08 
5.36 


12 
17 

31 

23 

25 

25 

23 

20 
16 
II 

4 

2 

9 
i6 

22 

28 

5.70^ 
6.08  3^ 

6.92 
7.37  t^ 

7.83  t, 
8.28  ^5 

8.72^ 
43 

9-55  Tl 
9.92  ^' 

20.26  34 

20.56  3° 
20 

20.82 

21.03 

21.20 

21.32 

21.39 


21.40 
21.36 
21.26 


31 

17 
12 

7 

I 

4 
10 


Declina- 
tion N. 


+  49  33 


n 


53-3 
54-4 
55.1 
55.4 
55.3 

54.9 

54-1 

52.9 

51-5 
50.0 

48.2 

46.4 

44-7 
430 

41.5 

40.2 

39.2 

38.4 
38.0 

38.0 

38.2 

38.7 
39-6 

40.7 
42.1 

43.7 

45-5 

47.4 

49-5 
51.6 

53-7 

55-9 
58.0 

60.0 

61.9 

63.6 
65.1 
66.4 


II 

7 

3 

I 

4 

8 
12 

14 

IS 
18 

18 

17 
17 
15 
13 

10 

8 

4 
o 

2 

5 

9 
II 

14 
16 

18 
19 

31 
31 
31 

32 
21 
30 

19 

17 

15 
13 


1.542         +I.174 

i4'.796    34"Si 


+0.02 
+0.3 


-0.05 
+0.8 


o  Taiud. 
Mag.  3-8 


Right 


tianN. 


h     m 

3  20 


;+  843 


s 

5.65 

5.59 
5.50 

5.38 

5.24 

5.09 
4.94 

4.80 

4.68 

4.58 

4-51 
4.49 
4-50 

4-57 
4.68 


6 
9 

12 
14 
15 

15 

14 
12 

10 

7 


7 
II 

15 


20 


4.83 

5.52 
5.81 


6. 1 1 
6.42 

6.74 
705 
7.35 


29 
30 


31 

32 

31 

30 
29 


27 


7.64 

8.16^5 

8.39  '^ 
8.60 


8.78 
8.92 

9.04 

9.13 
9.19 

9.21 
9.20 

9.15 


31 
18 

14 
12 

9 
6 


I 
5 


58.7 
58.1 

57.5 
57.0 

56.5 


6 
6 

5 
5 

4 
56.1 

55.8  \ 
55.5 

55-3 
55-3 


55.4 

55.7 
56.1 

56.8 

57-6  ° 
10 

58.6 

59.8  " 
61.1  '^ 
62.6  '5 
64.1  '5 

65-6  ,^ 

68.6  "5 

69,9'^ 

12 

71. 1 


72.1 
72.9 

73-5 
73.9 
74' 

74. » 

73-9 

73-5 

73' 
72.6 

72.0 

71-5 
70.9 


10 

8 
6 

4 

2 
0 

2 

4 

4 

5 
6 

5 
6 


1. 012      +0.154 
I4'.2I2    49"-74 


0.00 

+0.3 


-O.OI 

40.8 
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Ifcan  Solar 
Date. 


Jan.    0.4 

10.3 
20.3 

30.3 

Feb.   9.3 

19.2 

Mar.    1.2 

II. 2 

21. 1 

31. 1 

Apr.  10. 1 
20.1 
30.0 

May  lo.o 
20.0 

30.0 

June  8.9 

18.9 

28.9 

July    8.8 

18.8 

28.8 

Aug.  7.8 

^7-7 
27.7 

Sept.  6.7 
16.7 
26.6 

Oct  6.6 
16.6 

Nov.  5.5 
15.5 

^-    54 


8  H.  Camelop. 
Mag.  4.4 


Right 
Asomtion. 


Sectf.Tan* 
Hean  Place 


h     tn 
3    22 


8 
2.70 

2.52 

2.28 

1.99 

1.67 


18 

24 
29 

34 


34 


1.33 
0.99 

0.68  ^l 

0.40 
0.18 


32 
Z6 


0.02 

9.94 

9.95 
0.04 

0.22 


8 

z 

9 
18 

26 


0.48 

0.81  3^ 
40 


I.2I 
1.67 
2.17 

2.70 
326 

382 
4.38 

4-93 


46 
50 
53 

56 
56 
56 

55 
53 


546 
5.96 

6.43 
6.86  *^ 
7.24  3» 


50 
47 


7.56 

7.83 
8.04 

8.18 

8.26 

8.25 
8.18 
8.04 


32 

27 
21 

14 
8 

I 

7 
14 


Declina- 
tion N. 


+5938 


n 


63.1 
64.6 
65.6 

66.2 
66.3 

66.0 

65.3 
64.1 

62.5 

60.7 

58.6 

56.5 
54-3 
52.1 
50.1 

48.3 
46.7 

45.5 
44.6 

44.1 

44.0 
44.2 
44.8 
45.8 
47.1 

48.7 
50.6 

52.7 
550 

574 

59-9 
62.5 

65.1 

67.7 
70.1 

72.3 

74.3 
76.0 


15 
10 

6 


7 
12 

16 

18 

21 

21 
22 
22 
20 
18 

16 
12 

9 

5 
I 

2 

6 

10 

13 
16 

19 
21 

23 
24 

25 

26 
26 
26 

24 

22 

20 

17 


1.979         +X.708 

io".563    42 ".66 


+0.03 
+0.3 


-0.07 
+0.8 


S  Tanri. 
Mag.  3.8 


Right 
Ascension. 


7 

9 

12 


h     m 
3    22 

s 

3509 
35.02 

34.93 

34.81 

34.68  '3 

15 

34-53 
34.38 

34.24 

34-" 
34.01 


15 
14 

13 
10 

7 


33-94 

33.91 

33.93 

33.99 
34.10 


3 

2 

6 

iz 

15 


20 


3425 

34.68    3 

34.94  ^ 

35.23    ' 
30 

35.53  „ 

35-84  f  ' 
36.16  3* 

3647  ^' 

36.77  5 

37.06 
37.34 


28 
25 


37.59  ^, 
37.82  ^3 

38.03 " 


38.21 

38.37 
3849 
38.58 
38.64 

38.66 

38.65 
38.61 


18 

16 
12 

9 

6 


Declina- 
tion N. 


+   9  26 


n 


22.1 

21.5 
21.0 

20.5 

20.0 

19.6 
19.2 
19.0 
18.8 
18.7 

18.8 
19.0 
19.4 
20.0 
20.8 

21.8 
22.9 
24.2 
25.6 
27.1 


6 

5 
5 
5 

4 

4 

2 

2 
z 
z 

2 

4 

6 

8 

zo 

zz 

13 

14 
15 
15 


28.6 
30.1 

32.8  ^3 
34.0 


15 
14 


Z2 
ZO 


35.0 
35.9 
36.5 
36.9 
37.1 

37-1 
36.9 
36.7 
36.3 
35.8 

35.2 
34.7 
341 


9 
6 

4 

2 

o 

2 
2 

4 

5 
6 

5 
6 


Z.014       +0.166 
33-.63Z     Z2".97 


0.00         -O.OI 
+0.3  +0.8 

[Eph  15I 


/TaurU 

Mag.  4.3 


Right 
Ascension. 


m 
26 


h 

3 

s 
2.16 
2.10 
2.01 
1.89 

1.75 


6 

9 

12 

14 
15 


1.60 

1.45 

I.31 
I.18  '3 

1.07 


15 
14 


tz 

7 


1 .00 
0.97 
0.99 
1.05 
1. 16 

I.31 
1.50 

1.73 
2.00 

2.29 

2.59 
2.90 

3.22 

3.54 
3.85 

4.14 
4.42 
4.68 
4.92 

5.14 

532 
5.48 
5.61 

5.71 
5.77 

580 
580 
5.76 


3 

2 

6 

zz 

15 

19 

23 

27 
29 

30 

31 
32 

32 
31 
29 

28 
26 

24 
22 

z8 

z6 

13 
zo 

6 

3 

o 

4 


Declina- 
tion N. 


+  1238 


ft 


56.1 

55.7 
55.3 
54.8 

544 

53.9 
53.5 
53.2 

52.9 
52.7 

52.6 

52.7 
52.9 
53.3 
53.9 

54.6 
55.6 
56.7 
57-9 
59.3 

60.7 
62.1 

63.5 
64.8 

66.0 

67.0 
67.9 
68.7 
69.2 

69.5 

69.7 
69.8 
69.7 

69.5 
69.2 

68.8 
68.4 
68.0 


4 
4 
5 
4 
5 

4 
3 

3 

2 


z 
2 

4 
6 

7 

o 
z 
2 
4 
4 

4 
4 

3 

2 


9 
8 

5 

3 

2 

z 
z 

2 

3 

4 

4 
4 


Z.025       +0.224 
ZOV686    46". z8 


«    0.00 

+0.2 


-o.oz 

+0.8 


f  Xiidani. 

Mag.  3.8 


Right 
Ascension, 


h     m 

3  28 

8 
57.01 

56.94 
56.84 

56.71 
56.56 


ZO 

13 
15 

z6 


56.40 
56.24 
56.09 

55.95 
55.83 

55.75 
55.70 
55.70 

55.74 
55.82 

55.95 
56.12 

56.33 

56.57 
56.84 

57.13 
57.43 
57.73 
58.03 

58.33 


z6 
15 

Z2 

8 

5 
o 

4 
8 

13 
17 

2Z 

24 
27 

29 

30 

30 

30 

30 
28 

58.61 

58.88  ^7 

2< 
59.13  J 

5936  'i 

59-56  - 

59.73  ^. 
59.88  '5 

59-99  " 
60.07 

60.12    ^ 

z 

60.13 
60.11 
60.05 


Declina- 
tions. 


-    944 


n 


38.6 

39.9 

40.9 

41.7 
42.2 

42.5 
42.6 

42.4 

41.9 

41.2 


13 

zo 
8 

5 
3 

z 
2 

5 

7 
zo 


40.2 
39.0 
37-5 

34-0 


Z2 

15 


32.0 
29.9 

27.7 
25.6 

23-5 


20 

2Z 
22 
2Z 
21 
20 


z8 
z6 


21.5 
19.7 

18.I 

16.8  '3 

15.8 '! 


15.1 
14.8 

14.9 

15-3 
16. 1 

17.2 
18.4 
19.9 
21.4 
23.0 


3 

I 

4 

8 
zz 

Z2 

15 

15 

z6 

15 

26.0  '5 
27.3  '3 


Z.0Z5      -0.Z72 
55».49i    42".8i 


0.00 
+0.2 


+0.01 
+0.8 
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APPAKENT  PLACES  OF  STARS,  1915, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON 


Mean  Solar 
Date. 


Jan.    0.4 

10.3 
20.3 

30.3 

Feb.    9.3 

19.2 

Mar.    1.2 

1 1.2 

21.2 

Apr.  1 0.1 
20.1 
30.0 

Mav  1 0.0 
20.0 

30.0 

June   8.9 

18.9 

28.9 

July    8.9 

18.8 
28.8 
Aug.  7.8 
17.7 
27.7 

Sept.  6.7 
16.7 
26.6 

Oct.  6.6 
16.6 

26.6 
Nov.   5.5 

15.5 

25-5 
Dec.    5.4 

15.4 
254 
35-4 


r^Siidanl. 

Mag.  4.3 


Right 
Ascension. 


Sec  S,  Tan  S 
Mean  Place 


jy^  rz,  Dm  a 


h     m 

3  30 

s 

3-51 
342 

330 
3.16 

2.99 


2.82 
2.64 
2.46 
2.31 
2.18 

2.08 
2.01 
2.00 
2.03 
2.10 

2.23 

2.39 
2.60 

2.84 
3-11 

340 

3-71 
4.02 

4.33 
4.64 

4-94 
5.22 

5.47 
5.70 

591 

6.09 
6.23 

6.33 
6.40 

6.44 

6.44 
6.40 

6.33 


9 

12 

17 


x8 
18 

15 

13 
10 

7 

I 

3 

7 

13 

16 

21 
24 

27 
29 

31 
31 
31 
31 
30 

28 

25 
23 

31 
18 

14 
10 

7 

4 
o 

4 

7 


Declina- 
tions. 


-21  54 


n 


61.5 
63.1 

643 
65.2 

65.8 

66.0 
65.8 

653 
64.4 

63.2 

61.7 
60.0 

57.9 
55.6 

53-2 

50.6 
48.0 

45.4 
42.8 

40.3 

38.1 
36.1 

34-5 
33.2 

32.4 

32.0 
32.0 

32.5 
33.5 
34.8 

36.4 

38.3 
40.4 

42.6 

44.8 

46.8 
48.8 

50.5 


16 

12 

9 
6 


a 

5 

9 
12 

15 

17 
21 

23 
24 
26 

26 
26 
26 

25 
22 

20 
16 

13 
8 

4 

o 

5 
10 

13 
16 

19 
21 

22 

22 

20 

20 

17 


<^Persei. 

Mag.  3.1 


1.078 

i".905 


-0.402 
62  ".76 


-O.OI 

+0.2 


+0.02 

40.8 


Right 
Ascension. 


m 
36 


h 
3 

53*87 
5378 

53-63 

53-44 
53.22 

52.99 

52.75 
52.52 

52.31 
52.14 

52.02 

51-96 
51.96 

52.02 

52.15 


9 

IS 

19 
22 

23 

24 

23 
21 

17 

12 

6 
o 
6 

13 
20 


52.60^5 
52.90 

53.25 
53.64 


30 
35 
39 
41 


54-05 
54.48 
54.92 
55.36 
55.79 

56.21 
56.61 

56.99 

57.33 
57-65 

57.93 
58.17 
58.36 
58.50 
58.60 

58.64 
58.63 
58.56 


43 
44 

44 

43 
42 

40 

38 
34 
32 
28 

24 
19 
14 
10 

4 


Declina- 
tion N. 


+  4731 


n 


18.0 
I9.I 
19.9 
20.3 
20.4 

20.1 

19.5 
18.6 

17.4 
16.0 

14.4 
12.7 
II. I 

9.5 

8.1 

6.8 

5-7 
5.0 

4.5 
4.3 

4-4 
4.8 

5.5 
6.4 

7.5 


II 

8 

4 
I 

3 

6 

9 
12 

14 
16 

17 
16 

16 

14 
13 

II 

7 

5 

2 

I 

4 

7 

9 
II 

14 


15 

17 
18 


8.9 
10.4 
12. 1 

^3-9  ,, 

15-8  '^ 
19 

17.7 
19.6 
21.6 

23.4 
25.2 

26.9 
28.3 
29.6 


19 
20 

18 

18 

17 

14 
13 


1. 481 
5i'.984 


+1.092 
o   .31 


-M>.02 
+0.2 


-0.04 
+0.8 

[Eph  15) 


Mag.  3.7 


Right 
Ascension. 


h 
3 


m 

39 


s 
2. II 


2.04 

1.95 
1.83 

1 .68  '5 
16 


7 

9 
12 


1.52 
1.36 
1.20 
1.06 

0.93 

0.84 

0.79 
0.78 

0.81 

0.89 

1. 01 
1. 17 

1.37 
1. 61 

1.87 

2.15 

2.45 


16 
16 
14 
13 
9 

5 

I 

3 
8 

12 

16 
20 

24 
26 
28 

30 
30 


2.75 
3.06^' 

3.36  ^° 


3.65 
3.92 
4.18 
4.41 
4.62 

4.81 
4.96 

5.09 
5.18 

5-24 

5.26 

5.25 
5.20 


29 

27 
26 

23 
21 

19 

15 
13 

9 

6 

2 

I 
5 


Declina- 
tions. 


10     2 


// 


57.9 

59.1 
60.1 

60.9 

61.5 

61.9 
62.0 
61.8 
61.3 
60.6 

59.6 

58.4 
56.9 

55.3 
53.4 

51.4 

49.3 
47.1 

44.9 
42.8 

40.8 

39.0 

37.3 
36.0 

35.0 

34.3 
34.0 

34.1 
34.5 
35.3 

36.3 
37.6 

39.1 
40.7 

42.3 

43.9 
45.3 
46.7 


12 
10 

8 
6 
4 


5 

7 
10 

12 

15 
16 

19 
20 

21 
22 
22 
21 
20 

18 

17 

13 
10 

7 

3 

I 

4 
8 

10 

13 

15 
16 

16 

16 

14 
14 


1.016      -0.177 
XO-.548    62".i3 


0.00 
+0.2 


40.0I 
+0.8 


Mag.  3.9 


Right 
Ascensaon. 


h 
3 


m 

39 


tioaN. 


+  4218 


s 
26.64 
26.56 

26.44 
26.28 
26.09 


tt 


8 
12 
16 

19 
21 


22 

21 


25.88 
25.66 

^5-45  ^^ 
25.26  '9 

25.11 


15 
II 


25.00 

24.94 
24.94 

25.00 

25.12 


6 

o 

6 

12 

18 


23 


25.30 

^5-53  ,„ 
25.82  ^9 

26.14  ^f 

26.88 
27.28 
27.68 
28.09 
28.49 


28.88 


40 
40 

41 
40 

39 


37 


29.25 
29.60  -'^ 
29.92  ^' 
30.21  ^^ 


30.47 
30.70 

30.88 

31.02 

31.12 

31.17 
31.16 

31. II 


26 

23 
18 

14 

10 

5 

I 
5 


56.5 

574 
580 

58.3 
583 

58.0 

574 
56.6 

55-5 
54-3 

52.9 
51.5 


9 
6 

3 
0 

3 

6 

8 
II 
12 


14 

14 


50.1 
48.8  '^ 

47.6 

46.6 

45.8* 

45.3 

450 

45-0 


45.3 

45-8 
46.6 

47-5 
48.7 


5 

S 

9 

M 

514; 

54-5 ,, 
56.2  1 

57-9,6 
59-5 ,6 

^'\6 


62.7 
64.2 

65.6 
66.8 

67.7 


IS 


II 


1.352     40.910 
24V843    39"-^7 


+o.oa 

40.2 


-0.04 

40.8 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


5  H.  Camelop. 

Mag.  4-7 


Richt 
Aacension. 


Jan.    0.4 

10.4 
20.3 

30.3 

Feb.   9.3 

19.2 

Mar.   1.2 

11.2 

21.2 

311 

.\pr.  10. 1 
20.1 

30.1 

May  lo.o 

20.0 

30.0 

June  8.9 

18.9 

28.9 

Jtdy  8.9 

18.8 

28.8 

Aug.  7.8 

17.7 
27.7 

Sept  6.7 
16.7 
26.6 

Oct.  6.6 
16.6 

26.6 
Nov.  5.5 

15.5 
^-   54 

154 

254 

354 


Scc«,Taiid 
Mean  Place 


h     xn 

3  41 

8 
25.26 

24.96  3° 
^4-57  % 

24.09  ^ 

23.56  g 

23.00 

22.43  57 
21.88  55 
21.39^^ 
20.98  ^^ 

21 

8 

5 
x8 

31 

43 

53 
62 

70 

76 

80 

83 
84 

83 
82 

78 
74 
68 

61 
53 

44 

35 

23 
12 

I 

12 

23 


20.66 

20.45 
20.37 

20.42 
20.60 

20.91 

21.34 
21.87 

22.49 

23.19 

23.95 
24.75 
25.5B 

26.42 

27.25 

28.07 

28.85 

29.59 
30.27 

30.88 
31.41 

31.85 

32.20 

3243 
32.55 

32.56 

32.44 
32.21 


Dcclina- 
tioo  N. 


+71    4 


ft 


38.8 
40.9 

42.5 
43.6 
44.2 

44.2 

43.7 
42.6 

41. 1 

39.2 


21 

16 

II 

6 

o 

5 
II 

IS 

19 
22 


^7-''  2d 
34.6  '^ 

32.0 

29.4 
26.9 


26 
26 

25 
23 


24.6 
22.4 
20.5 
19.0 
17.8 

I7.I 
16.8 
16.9 
17.4 
18.3 


22 

19 

15 
12 

7 

3 

I 

5 

9 

13 


17 
20 

23 
26 


19.6 
21.3 

23.3 

25.6  'I 

28.2 
27 

33.8  '^ 
36.8  30 

39.8  ^^ 

42.8  ^l 

^  28 

48.1  ^5 

503 


3.083  +2.917 

2i'.89o    i7".87 


+0.06 
+0.2 


-O.II 

+0.8 


T^Tami. 

(Alcyone,) 

Mag.  3.0 


Right 
Ascension. 


h     m 

3  42 


27.32 

27.27 
27.18 
27.06 
26.92 


5 

9 
12 

14 
x6 


26.76 
26.59 

26.43  ^^ 
26.28  '5 

26.16  " 


17 
16 


26.07 
26.03 
26.03 
26.08 
26.18 

26.33 
26.52 
26.76 
27.03 
27.32 


4 
o 

S 
zo 

15 

19 
24 
27 
29 
32 


27.64 

27.97 

28.31 " 

28.65 
28.98 


34 
34 
33 
32 


29.30 
29.61 
29.90 
30.17 

30.41 

30.62 
30.81 

30.97 
31.09 

31.18 

31.23 

31.24 
31.21 


31 
29 

27 
24 
21 

19 
16 

12 

9 

5 


Declina- 
tion N. 


+  2350 


// 


47.7 
47.7 
47.7 
47.5 
47.3 

46.9 
46.4 

45.9 
45.3 
44.7 

44.1 
43.6 
43.2 
42.9 

42.7 

42.8 

43-1 

43.5 
44.1 

44.9 

45.8 
46.8 

47.9 
49.0 
50.2 

51.3 
52.4 
53.4 
54.3 
55.1 

55.8 

56.4 
57.0 

57.4 
57.8 

58.0 
58.2 

58.3 


o 
o 

2 
2 

4 

5 

5 
6 

6 

6 

S 

4 

3 

2 


3 
4 
6 

8 
9 

10 
II 
II 
12 
II 

II 
10 

9 
8 

7 

6 
6 

4 

4 

2 

2 
I 


1.093       +0.442 
2S'-7i9    3S".i8 


+0.01        -0.02 
+0.2  +0.8 

fEph  15I 


T^  Sridanl. 
Mag.  4.3 


Risht 
Ascension. 


h  m 

3  43 

s 

3." 
3.02 

2.90 

2.-75 
2.58 


9 
12 

IS 

17 
18 


19 

18 


12 

7 

3 

I 

6 
II 

IS 
ao 


2.40 
2.21 
2.03 
1.86  '7 
1.72  '4 

1.60 

1.53 
1.50 

1.51 
1.57 

1.68 

1.83 

2.03 

2.26  *^ 
26 

28 

30 

31 
31 

4.03  3^ 
30 

4.33^ 
4.62  *9 

4.89  *7 

5.13 

5.35 


2.52 

2.80 
3.10 

3.41 
3.72 


24 
22 

18 


5.53 

5-69 
5.81 

5.89 

5.94 

5.95 
5.92 

5.85 


16 
12 

8 

5 

I 

3 
7 


Dcdina- 
tionS. 


-2329 


tt 


57-0 

58.7  '' 
60.0 '3 

61.0 

61.7 


62.0 
62.0 
61.5 
60.7 

59.6 

58.1 

56.3 
54.2 

51.9 
49.5 

46.9 
44.2 
41.5 
38.9 
36.5 

34.2 
32.2 

30.5 
29.2 

28.3 

27.9 
27.9 
28.5 
29.4 
30.8 

32.5 
34.5 
36.7 
39.0 

41.3 

43.6 

45.7 
47.5 


10 

7 
3 


S 
8 

II 
IS 

18 
21 

23 
24 
26 

27 

27 
26 

24 
23 

20 

17 

13 

9 

4 

o 
6 

9 
14 
17 

20 
22 

23 

23 
23 

21 
18 


1. 091      -0.435 
II-.433     58".26 


-o.oi 
+0.2 


+0.02 

+0.8 


^Bridani. 

Mag.  4.2 


Right 
Ascension. 


h 
3 


m 
46 


8.29 
8.17 
8.01 
7.82 
7.61 

7.39 
7.16 

6.93 
6.72 

6.54 

6.39 
6.28 

6.22 

6.21 

6.25 


12 
16 

19 
21 

22 

23 

23 
21 

18 
15 

II 

6 
I 

4 
9 


15 


6.34 

6.68  '9 

6.91  ^3 
7.18^7 

30 

748 

7.80  3^ 

8.13  \l 

8.81  34 
33 

9.14 

9.45 

9.74 
20.00 

20.23 


31 
29 

26 

23 
20 


20.43 
20.59 
20.71 
20.78 
20.81 

20.80 
20.74 
20.64 


16 
12 

7 

3 

I 

6 
10 


Declina- 
tions. 


—  3626 


It 


86.1 
88.0  '9 
89.6  '^ 
90.7 
91.4 


II 

7 

2 


91.6 

91.3 
90.6 

89.5 
87.9 

86.0 

83.7 
81. 1 

78.3 
75.4 


3 

7 
II 

16 
19 

23 
26 

28 

29 

31 


31 


72.3 
69.2 
66.1  3' 

60.3 


25 

21 
18 

12 
8 

2 

3 

9 

13 

19 
22 

58-3  „ 

60.8  "S 

63.5 " 

66.4 
69.2 


57.8 

55.7 
53.9 
52.7 
51.9 

51.7 

52.0 

52.9 
54.2 
56.1 


29 
28 

26 


71.8 

74-3 
76.5 


25 
22 


1.243      -0.739 
i6".434    84".9i 


-0.02 
+0.2 


+0.03 
+0.8 
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APPARENT  PLACES  OF  STARS,  1915. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.4 

10.4 
20.3 

30-3 

Feb.    9.3 

19.2 

Mar.    1.2 

11.2 

21.2 

31. 1 

Apr.  10. 1 
20.1 

30.1 

May  lo.o 

20.0 

30.0 

June  8.9 

18.9 

28.9 

July    8.9 

18.8 
28.8 
Aug.  7.8 
17.8 
27.7 

Sept.  6.7 
16.7 
26.6 

Oct.  6.6 
16.6 

26.6 
Nov.  5.5 

15.5 

25-5 
Dec.    5.5 

15.4 
25.4 
35.4 


^^Hydii. 
Mag.  3.2 


Right 
Ascension. 


Sec  6,  Tan  8 
Mean  Place 


D^ifr  a,  Di0  a 


h     m 

3  48 


37.03 


66 


36.37  ,. 

34.80 
33.94 


83 
86 
88 


33.06 
32.18 

31.34 

30.54 
29.81 


88 

84 
80 

73 
64 


29.17 
28.64 
28.24 
27.96 
27.82  ** 


53 
40 

28 


27.81 

28.23  '* 
28.64  *' 

29.16  f 
6a 

29.78 

30.48 

31.25 
32.06 

32.89 


70 

77 
8z 

83 
81 


33.70 

34.48 
35.20 

35.83 
36.35 

36.75 
37.01 

37.13 

3709 
36.89 

36.56 
36.09 

35.49 


78 
72 

63 

40 

26 
12 

4 
20 

33 

47 
60 


Declina- 
tions. 


-7429 


tf 


66.3  "^ 
67.8  '5 

68.8 

69.1 


10 

3 


68.9 
68.2 
66.8 
65.0 
62.7 


7 

14 
18 

23 
26 

60.1 

57.1 3" 
53.8 

50-3  li 
^'•^  % 

43-1 
39.6  35 
36.2  ^^ 
33.0  3^ 
30.1 


27.6 
25.6 
24.1 
23.2 
22.8 

23.1 
24.1 

25.6 

27.7 
30.3 


29 
35 


20 

IS 
9 

4 
3 

10 

IS 
21 

26 

29 


32 


33.2 

36.4 
39.8  ^^ 

43.3  11 

46.6  ^3 

31 

^9-7  « 
52.5  f^ 
54.8  '^ 


Z  Penei. 
Mag.  2.9 


Right 


m 


3.741       -3.605 
32*.442     58  "93 


-0.08 
+0.2 


+0.13 
+0.8 


3  48 

48.81 
48.76 
48.67 

48.54 
48.38 

48.21 
48.02 
47.84 
47.68 

47.55 

47.45 
47.39 
47.38 

47.43 
47.53 

47.68 
47.88 

48.13 
48.41 

48.72 

49.05 
49.40 
49.76 
50.12 

50.48 

50.82 

51.15 
51.47 
51.76 
52.03 

52.27 

52.48 
52.65 

52.79 
52.89 


5 

9 

13 
16 

17 

19 
18 

z6 

13 
xo 


Declina- 
tion N. 


5 
zo 

15 

20 

«S 
28 

31 
33 

35 
56 

36 
36 
34 

33 
32 
29 

27 
94 

21 

17 
14 
xo 

6 


52.95    , 
52.96 

52.93    3 


-♦-3137 


n 


69.6 
70.1 

70.3 
70.4 

70.3 

70.0 

69.5 
68.9 

68.1 
67.3 

66.4 

65.5 
64.7 

63.9 
63.3 

62.9 
62.7 
62.6 
62.8 
63.2 

63.8 

64.5 

65.4 
66.4 

67.5 

68.6 
69.8 
70.9 
72.1 
73.2 

74.3 
75.3 
76.3 
77.2 
78.1 

78.8 

79.4 
79.9 


5 

2 

I 
I 

3 

5 
6 

8 

8 

9 

» 

9 
8 

8 

6 

4 

2 

X 

2 

4 
6 

7 

9 
o 

X 
X 

2 
X 
2 
X 
I 

o 
o 

9 
9 

7 

6 
5 


9  H.  Camelop. 

Mag.  5.2 


Right 
Ascension. 


X.175       40.616 

47'-io5    55".55 


+0.01        -0.02 
+0.2  +0.8 

[Eph  z^] 


h     m 

3  49 


8 
55.29 
55.14 
54.92 
54.64 
54.32 


15 
22 

28 

32 

3S 


53.97 
53.61 
53.26  ^^ 

52.94  ^ 
52.67  *7 


36 


Declina- 
tiouN. 


52.47 

52.34 
52.29 

52.33 
52.46 


20 
13 

5 

4 

13 
22 


52.68 
52.98 
53.35 
53.79  ^^ 
54.28  ^ 


30 
37 
44 


54.81 
55.37 
55.94 
56.53 
57." 


53 

56 
57 
59 
58 
57 


54 

5a 
48 


57.68 
58.22 

58.74 
59.22 

59.66'*^ 
39 

60.05 
60.39  34 
60.66  *7 
60.86  *° 

60.99  '3 
S 
61.04 
61.01    3 
60.90  '^ 


+  6051 


/# 


58.8 
60.6 
61.9 
62.8 

63.3 

63.4 
62.9 

62.0 

^^''  19 
57.2 


18 

13 
9 

5 

I 

S 
9 


£Petiel. 

Mag.  3.0 


Right 
Ascension. 


Dedina 


55.1 
52.9 

48.6  " 


21 
22 
g,2 


46.6 
44.8 

43.3 
42.1 

41.2 

40.7 

40.5 

40.7 

41.3 
42.2 

43.4 
44.9 
4^-7  ,^ 
48.7  '^ 
50.9 


20 

x8 
IS 

12 

9 

5 

2 
2 
6 

9 

X2 
15 

x8 


53.2 
55.7 


22 

23 

25 

58.2  II 

60.7^5 

63.2  ^5 
23 

65.5 
69.6  '9 


2.054      +X.794 
52V744    39".62 


n     m 

3  52 

s 

10.60 

10.53 

10.42 

10.28  '1 

10.10 

9.90 

9.69 
9.49 
9.30 

9.15 
9.03 

8.96 

8.95 

8.99 
9.09 

9.25 
9.47 
9.73 

0.03 

0.37 
0.73 

I. II 

I.5I 

1.90 
2.29 

2.67 

3.03 

3.38 

3.70 

4.00 

4.27 
4.50 
4.70 

4.85 
4.96 

5.02 
5.04 

5.00 


+39  45 


7 

XI 


18 
20 

21 
20 

19 

15 
12 

7 
I 

4 
xo 

x6 

22 
26 

30 
34 
36 

38 
40 

39 
39 
38 

36 
35 
32 
30 
«7 

23 
20 

IS 
xz 

6 


70.7 

71-5 
72.1 

72.4 
72.5 

72.3 
71.8 

71.I 

70,2 

69.1 


8 
6 

I 
3 


9 
II 

13 


67.9 

66.6  ^-5 

65.4  " 
64.2  " 

63.1  " 


62.2 
61.5 
61.0 
60.8 
60.8 


7 

5 

o 
2 


61.0 
61.5 
62.2 
63.0 
64.0  '"* 


5 
7 
8 


65.2 
66.4 
67.8 
69.2 
70.6 


12 

12 

14 
14 
14 
15 


14 
14 


72.1 

73.5 
74.9  .^ 
76.3  '^ 

77.6  ;3 
78.8 

80.9" 


IX 


1.301 
8-.747 


+0.833 
55".o6 


+0.04 
+0.2 


-0.06 
+0.8 


+0.02 
+0.2 


-0.03 

40.8 


APPARENT  PLACES  OE  STAES,  1915. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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Mean  Solar 
Date. 


Jan.  0.4 
10.4 
20.3 

30.3 
Feb.    9.3 

19-3 
Mar.    1.2 

11.2 

21.2 

31.1 

Apr.  1 0.1 
20.1 

30.1 

May  1 0.0 

20.0 

30.0 

June  8.9 

18.9 

28.9 

July    8.9 

18.8 
28.8 
Aug.  7.8 
17.8 
27.7 

Sept.  6.7 
16.7 
26.6 

Oct.  6.6 
16.6 

26.6 
Nov.  5.5 

15.5 

^c-    5.5 

15.4 
25.4 

35.4 


Scc6,Tan« 
Mean  Place 


S  Persei. 
Mag.  4.0 


Right 
Ascfpsion. 


19 

19 
x8 

II 


h     m 

3  53 

s 

28.55  . 

28.49  ^f 

28.39  ^ 

28.26  '3 

28.10  '^ 

19 
27.91 

27.72 

27.53 
27.35 

27.20 
27.09 

27.03 

27.02 
27.06 
27.16 

27.31 
27.51 

27.76 
28.05 

28.37 

28.72 
29.08 

29.45 
29.83 

30.20 

30.56 
30.90 


Declina- 
tion N. 


4 
10 

IS 

20 

29 
32 

35 

36 
37 
38 
37 
36 

34 
33 


31.23 

31.54" 

31.83 


32.08 

32.30 

32.49 
32.64 

32.75 

32.81 
32.83 
32.80 


39 
25 

2a 

19 

IS 
II 

6 


+  3532 


// 


65.4 
66.0 

66.5 

66.7 

66.7 

66.5 
66.0 

65.3 

64.5 
63.6 

62.5 
61.5 
60.4 

59.5 
58.6 

58.0 

57.5 
57.2 
57.2 
57.4 

57.8 
58.3 

591 
60.0 

61.0 

62.1 

63.3 

64.5 
65.8 

67.0 

68.3 
69.5 

70.7 
71.8 

72.9 

73.8 
74-7 
75.4 


6 

5 

2 

o 

2 

5 

7 
8 

9 
II 

10 
II 

9 

9 
6 

5 

3 
o 


y  Eridanl. 
Mag.  3.2 


Right 
Ascension. 


5 
8 

9 
o 

I 

2 
2 

3 

2 


9 
7 


1.229      +^-7iS 
26V7S6    5o".68 


33281*^—1915 


40.02  -0.03 

+0.2  +0.9 

—21 


h     m 

3  54 

s 

5.43  ^ 
5.37 
527 
5.15 

500 


4.84 
4.67 

4.50 

4.34 

4.21 
4.10 

4.03 

4.00 
4.02 

4.08 
4.18 

4-33 
4.52 

4.74 
4.99 

5.27 
5.56 
5.86 
6.16 
6.46 

6.76 
7.04 

7.31 
7-55 
7-77 

7.97 
8.14 

8.27 

8.38 

8.45 

8.48 
8.48 

8.43 


10 
12 

15 
16 

17 

17 
16 

13 
II 

7 

3 

2 

6 

10 

IS 

19 

22 

25 
28 

29 
30 
30 
30 
30 

28 

27 
24 
22 

20 

17 

^3. 
II 

7 
3 


Declin»- 
tionS. 


-1344 


It 


55.0 

56.4 
57.6 
58.6 

59.3 

59.7 
59.9 

59.7 
59.2 

58.4 

57.4 
56.1 

54.5 
52.7 
50.7 


14 
12 

10 

7 

4 


\  Tanri. 
Var.  3.3-4.2 


Right 
Ascension. 


s 

8 
10 

13 
16 

18 

20 

21 


48.6 

46.4 

44.1 
41.8^3 

«^  £.  22 
39.6 


22 
23 


37.5 
35.6 
34.0 
32.6 

31.6 

31.0 
30.8 

31.0 
31.6 

32.5 

33.8 

35.3 
37.0 

38.9 
40.8 

42.6 

44.4 
46.0 


21 

19 
16 

14 
10 

6 


1.029      -0.245 
3*-793    58"-63 


-o.oi        +0.01 
+0.2  +0.9 

[Ephxs] 


h     m 

3  55 


59.77 

59.73 
59.66 

59.55 
59.42 

59.27 

59.11 

58.95 
58.81 

58.69 

58.59 
58.54 
58.52 
58.56 
58.64 

58.76 

58.93 
59.14 
59.38 

59.64 


4 

7 
II 

13 
15 

16 
16 

14 
12 
10 

5 
2 

4 
8 

12 

17 
21 

24 
26 
29 


31 
31 
32 


59.93 
60.24 

60.55 
60.87 
61.18  3^ 
30 
61.48 

61.78 
62.05 
62.31 

62.55 


Declina- 
tion N. 


30 

27 
26 

24 


62.76 

62.95 
63.11 

63.23 

63.33 

63.39 
63-41 
63.39 


21 

19 
16 

12 

10 

6 


4-12  15 


S  BetlcQli. 
Mag.  4.4 


Right 
Ascension. 


II 


3.1 
2.7 
2.3 

1.8 
1.4 

I.I 
0.7 
0.4 
0.2 
0.0 

9.9 
0.0 

0.2 

0.6 

I.I 

1.8 

2.7 
3.7 
4.8 
6.0 

7.3 

8.5 

9.7 
20.9 

22.0 

22.9 
23.7 

24.3 
24.7 
24.9 

24.9 
24.8 

24.6 

24.2 

23.8 

23.4 
23.0 
22.5 


4 
4 
5 
4 
3 

4 

3 

2 

2 
I 

I 
2 

4 
5 
7 

9 
10 

II 

12 

13 

12 
12 
12 
II 

9 

8 
6 

4 

2 

o 

I 
2 

4 

4 
4 

4 
5 


h 

3 


57 


s 

26.53 
26.23 

25.87 
25.47 
2503 


30 
36 
40 

44 
46 


46 


24.57 
24.11 

23.66  ^^ 

23.23  ^^ 
22.84  ^^ 

22.51 
22.23 
22.03 
21.90 
21.85 


28 

30 


13 

5 
4 


12 
19 


1.023 
58'.i59 


+0.217 
3".S6 


0.00 
+o.a 


-0.01 
+0.9 


21.89 

22.01 

22.20 

22.47  ^^ 

22.81  3^ 
39 
23.20 

23.64  ^ 
24.11  ^7 
24.61  50 

25.11  5° 

49 

26.08  ^ 
26.52  ^ 

26.92  ^^ 

27.27  ^g 

27.55 

27.75  ^, 
27.88  '3 

27.93  ^ 
27.89 

27.78 

27.59 
27.32 


20 


II 


19 
27 


Declina- 
tions. 


-6137 


II 


86.7 
89.0 
90.8 
92.0 
92.6 

92.7 

92.3 
91.3 

89.7 
87.7 


23 
18 

12 

6 


4 
10 

16 
20 
24 


28 

31 

33 


85.3 
82.5 

79.4 
76.1 

72.6  35 
36 

69.0 

65.5  ^^ 
62.0^5 

58.7  33 
55.7 


30 
27 


53.0 

50.7 
49.0 

47.9 
47.3 

47-3 
48.0 

49-3 
51.2 

53.5 


17 
II 

6 


7 

13 

19 

23 
28 


56.3 

59.5  ^: 
62.8  ^^ 
66.2  34 

69.6  34 

32 
72.8 

75-7  2 
78.2  ^s 


2.105      -1.852 
23".686    82  ".80 


-0.04 
+o.a 


+0.06 
40.9 
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APPARENT  PLACES  OP  STARS,  1915, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.4 

10.4 
20.3 

30.3 

Feb.    9.3 

193 
Mar.    1.2 

II. 2 

21.2 

31. 1 

Apr.  1 0.1 
20.1 

301 
May  1 0.0 

20.0 

30.0 
June  9.0 

18.9 

28.9 

July    8.9 

18.8 
28.8 
Aug.  7.8 
17.8 
27.7 

Sept.  6.7 
16.7 
26.7 

Oct.  6.6 
16.6 

26.6 
Nov.  5.5 

15.5 

255 
Dec.    5.5 

15.4 
25-4 
35-4 


Sec  5,  Tan  tf 
Mean  Place 


D^^a,  Dm  a 
D^d,  Dw  d 


vTanri. 

Mag.  3.9 


Right 
Ascenskm. 


h     m 

3  58 


39.61 

39.57 
3950 

39.39  J, 
39.26   ^ 


4 

7 
II 


39." 
38.96 

38.80 

38.66 

38.53 

38.43 
38.38 
38.36 
38.38 
38.45 

38.57 

38.73 

38.93 
39.16 

3942 

39.70 
40.00 
40.30 
40.61 
40.92 


15 

15 
16 

14 

13 
10 

5 

3 

2 

7 
12 

16 
20 

23 
26 

28 

30 
30 

31 
31 
30 


38 

27 
26 


41.22 
41.50 
41-77 
42.03 
42.26   ^ 

21 

42.65   f 
42.80  '5 

42.93  ^l 
4302      I 


43.08 
43.10 
43.08 


tionN. 


-♦-5  45 


23.4 
22.6 

22.0 

21.4 

20.9 

20.5 
20.2 
20.0 
19.9 
20.0 

20.2 
20.6 
21. 1 
21.9 
22.8 

23.8 

25.1 
26.4 

27.8 
29.3 

30.8 
32.2 
33.6 
34.8 
35.8 

36.7 
37.3 
37.7 
37.8 

37.7 

37.4 
36.9 
36.3 
35.6 
34.8 

34.0 
33-2 
32.4 


8 
6 
6 

S 

4 

3 

2 

I 
I 
2 

4 

5 
8 

9 

o 

3 

3 

4 
5 
5 

4 

4 
2 
o 

9 

6 

4 

I 

I 
3 

5 
6 

7 
8 

8 

8 
8 


1.005       +0.101 
38".ooi    I5".28 


0.00 

+0.2 


0.00 

+0.9 


A  Tami. 
Mag.  4.5 


Right 


h     m 

3  59 


s 

41.73 
41.69 

41.62 

41.51 
41.37 


4 

7 
II 

14 
16 


16 


41. 21 

41  05 
40.88  '7 

40.73 11 

40.60  ^ 
10 

40.50 
40.44  ^ 

40.42 
40.46 

40.54 


40.67 
40.84 
41.06 

41.31 
41.59 


4 
8 

13 

17 
22 

25 

28 
31 


41.90 
42.22 

42.55  „ 
42.88  ^^ 

33 


32 

33 


43.21 

43.53 

43.84 
44.14 

44.41 

44.67 

44.90 
45.10 
45.28 
45.42 
45.52 

45-59 
45.61 
45.60 


32 

31 

30 

27 
26 

23 

20 
18 

14 
10 

7 


DccUna- 
tionN. 


+  21  51 


#/ 


13.7 
13.7 
13.6 

13.4 
13.2 

12.9 

12.5 
12.0 

II.6 
II. I 

10.6 
10.2 

9.9 
9.7 
9.7 

9.8 
0.1 

0.5 
I.I 

1.9 

2.8 

3.7 

4.7 
5.8 
6.8 

7.8 
8.7 

9.5 
20.2 

20.8 

21.4 
21.8 
22.1 
22.4 
22.6 

22.7 
22.8 
22.8 


o 

I 
2 
3 

3 

4 

5 

4 
5 
5 

4 

3 

2 

o 

I 

3 
4 
6 
8 

9 

9 

10 

II 
10 
10 

9 
8 

7 
6 

6 

4 
3 

3 

3 

I 

I 
o 


1.077 
40".o52 


+0.401 


99 


// 


+0.01 
+0.2 


-O.OI 

+0.9 
FEph lO 


^Penei. 

Mag.  4.0 


Right 
Ascenskm. 


h     m 

4     2 


8 

31.25 
31.18 

31.06 

30.89 

30.69 

30.46 
30.21 

29.97 

29.75 
29.56 

29.41 

29-31 
29.28 

29.31 

29.40 

29.56 
29.78 
30.06 

30.39 
30.75 

31.15 

31.57 
32.00 

32.44 
32.88 

33.31 
33.72 

34-12 

34.49 
34.84 

35.15 
35.42 

35.65 
35.84 
35.97 

36.05 
36.07 
36.03 


7 

12 

17 
30 

23 

25 
24 

23 

19 

15 

10 

3 

3 

9 
16 

33 
38 

33 
36 
40 

42 

43 
44 
44 
43 

41 
40 

37 
35 
31 

37 

23 

19 

13 
8 


Dedina- 
tionN. 


+  4729 


t* 


13 

9 

7 

3 
o 

4 

7 
10 

13 
14 

16 
16 

15 


28.4 
29.6 

30.5 
31.2 

31.5 

31.5 

31. 1 

30.4 
29.4 

28.2 

26.8 
25.2 
23.6 
22.1 

20.6  '5 

14 
19.2 
18.0 
17.0 
16.3 

15.9 

15.7 
15.8 
16.2 
16.8 
17.6 

18.7 
19.9 

21.3 
22.8  '5 

17 


13 
10 

7 
4 
3 

I 

4 
6 

8 
II 

13 

14 


24.5 

26.2 

27.9 
29.7 

31.5 
33.3 

35.0 

36.5    ,, 
37.8  '^ 


17 

17 
18 

18 

18 

17 

15 


1.480         -4-1.091 
39'.  150      II  ".80 


+0.03 
•fO.2 


-0.04 
+0.0 


Mag.  5.6 


Right 


m 


4     5 

s 

40.83 
40.79 
40.72 

40.61 
40.46 

40.30 
40.13 

39-95 
39.79 
39.65 

39.54 
3948 
39.46 
39.48 
39.56 


4 

7 

I 

5 
6 

7 
8 

6 

4 


39.69 

39.87 
40.08 

40.34 
40.63 


6 

2 
2 
8 

13 


18 
21 
26 
29 

31 


40.94  _ 
41.27  ^^ 

41.60''^ 

41.94^^ 

42.29  ^5 


33 


32 


42.62 

42.94 
43-25  II 
43.54  '? 
43.81 


44.05 
44.27 
44.46 
44.61 

44.72 

44.80 

44.83 
44.82 


27 

24 

33 

19 

15 
II 

8 

3 

I 


tkmN. 


+  2615 


it 


484 
48.6 

48.7 
48.8 
48.6 

48.4 
48.0 

47.5 
47.0 

46.4 

45.7 

45.1 
44.6 

44.1 
43.8 

43.7 

43-7 
43.8 
44.2 

44.7 

45.4 
46.2 

47.0 

47.9 
48.9 

49-9 
50.8 
51.7 
52.5 
53.3 

54-0 
54.6 

55-2 

55.7 
56.2 

56.6 

56.9 
57.2 


t 

I 

I 

8 
1 

4 

s 

5 

6 

7 

6 

5 

5 


0 
1 

4 

5 

7 

8 
S 

9 
10 

10 

9 

9 
S 

S 

7 

6 
6 

5 
5 
A 

3 
3 


1. 115      '*^'493 
39*-o79    3S".98 


+0.01 

■K>.2 


-O.03 
+0.9 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


0^  Srldani. 

/iTavii. 

a  HorologU. 

a  Bettonll. 

Mag.  4.1 

Mag.  4.3 

Mag.  3.8 

Mag.  3.4 

Mean  Solar 

Date. 

RiKht 

Declina- 

Riffht 

Declina- 

Right 

Declina- 

Right 

Declina- 

tions. 

tion  N. 

Ascension. 

tions. 

Ascension. 

tions. 

h     m 

•           r 

h     in 

•       1 

h     m 

•      t 

h     m 

0      t 

4  7 

-73 

4  10 

+    840 

4  " 

-4229 

4  13 

—  6240 

ft 

Jan.    0.4 

s 

44.59     . 

^5-o  „ 

56.70 

57.7  6 
57.1  ° 

13-15  „ 

74-5  „ 

22-52 

74- *  ,.. 

10.4 

44.55     I 
44.47  ,, 

26.2  " 

56.67  ^ 

13.02    3 

76.8  '3 

22.22  3" 
21.86  3<* 

7^-^  It 

20.3 

27.3      ^ 

56.60    7 

56.5  \ 

12.85 

78.7  11 

78.5  ^ 

30.3 

44.36  " 

28.2    9 

56.50 " 

56.0    5 

"•^4^! 

80.1'* 

=^^•45  1; 

79-9   * 

Feb.   9.3 

.44.22  ^l 

28.9    7 

5 

56-37  ^ 

14 

55.6    * 

12.40  **■ 

81.1  " 

4 

21.00^^ 
48 

80.8   9 
3 

193 

44.06 
43.90 

294    , 

56-23  , 

56.07  'J 

55.2 

"•15  „ 

81.5 

20.52 

81. 1 

Mar.    1 .2 

29.6    I 

54.9    ^ 

11.88*7 

81.5    ^ 

20.03    2 

19.09^" 

80.8    3 

11.2 

17 
43.73  11 

29.6    ° 

55-91 ' 

54.6    3 

11.61  "7 

81.0   5 

80.1    ' 

21.2 

«-58  \i 

29.4    , 

55.76  s 

54-5   „ 

11.36^5 

79.9  " 

jSo   » 
77.0  „ 

31.2 

43.44 

28.9    I 

55.63  '^ 

54.5 

ii.i3»^ 

78.5  "* 

^^•'^S 

II 

7 

II 

1 

19 

19 

'i 

Apr.  1 0.1 

43-33    , 

28.2 

55-52 
55.45  ^ 

54-^    a 

10.94 
10.78  J 

76.6 

18.29 

12 

74-7  ,^ 
72'  *f 

20.1 

43.26   ^ 

27-2  " 

54.8    ' 

74-3  '^, 

17.97  11 

30.1 

43.22    * 

26.0  " 

55-43    , 

55.2    \ 

10.67  " 

71.8  »5 

17-73  ,; 

69.1  3« 

May  1 0.0 

43-23    ^ 

2t  0  "^ 

55-44   ^ 
55-50   " 

55-7    \ 

10.62      5 

68.9  '9 

17.56  '7 

65.9  3' 

20.0 

43.28    5 

56.4   ' 

10.62      ^ 

65.9  3° 

17.47  ' 

62.5  34 

10 

II 

9 

5 

3a 

0 

36 

30.0 

4338  ,, 

21.2 

55.61 
55-77   ' 

57-3  ,„ 

10.67 

62.7 

17-47  „ 

589  „ 

June  9.0 

43-52    I 
43-70 ' 

19.3  '' 

58.3  z 

-•78 

10.94 

59.4  33 

17.56   9 
17.72  '^ 

55.4  35 

18.9 

'7-4  '' 

5596  11 

59-4  " 

56.2  3» 

51.9  •'5 

28.9 

22 
43.92 

'5-4   0 

56.18"    60.6" 
56.44^!    61.9'^ 

, ,   ,/;  22 
1 1. 10 

53.1  3' 

2IC 

17.97  ^5 

48.53* 

July   8.9 

"^•'^It 

'3-5   ' 

11.41^5 

50.1  3° 

18.29  f^ 

45-4  3J 

27 

19 

27                        14 

29  1            27 

37 

87 

18.9 

44-71        ,    9.8    , 

56.71    ,^ 

63.3  „ 

11.70      '47.4„ 

18.66 

42.7  ,, 

28.8 

57.01    ^° 

«46  ^ 

12.02-^      45.1    ^ 

19.09  ^3 

4°-3  ** 

Aug.  7.8 

45-01  3 

8.2'" 

57.31    ^^ 

65.8  " 

12.36^^ 

43.2  '9 

19.57  t' 

38.4  'I 

17.8 

45-31  3 

^•9|i 

57.62   3 

66.9  " 

12.71  ^^ 

41.8  '* 

20.07  5 

37.1  'i 

27.7 

45-61  3° 

5-9" 

57-93  11 

68.0  " 

13.07  ^t 

40.9    9 

20.58  f 

36.3   * 

30 

7 

30 

8 

35 

3 

SI 

I 

'  Sept.  6.7 

45.91 
46.19'^ 

5-^   A 

5^-23  ,0 

68.8    ^ 
69.4   ^ 

'3-42  ,^ 

40.6 

21.09 

36.2 

16.7 

+•«    c 

58.53  11 

13-76  3* 

40.8    ^ 

21.595° 

36.7    5 

26.7 

46-46  11 

4.8   » 

58.81  ^J  '  69.8   ^ 
59.07^^    70.0   ^ 

14.09  ^^ 

41-7    ! 

22.06  "*' 

37.9  " 

Oct.    6.6 

46.71  ^5 

5-1    ^ 

H-39^^ 

«•'    ^ 

22.49  to 

39-^  n 

16.6 

46.95  I* 

5-8   ' 

59.31    ^  '  70.0 

14.66  "7 

45-0  *" 

-^22.87  ^ 

41.9'^ 

21 

10 

22              2 

23 

'3 

31 

27 

26.6 

47.34  ^ 

6.8 

59.53^^    69.8 

14.89 

'^7-3  ,. 

23.18 

44.6  ^, 

Nov.  5.6 

8.0" 

59.73  ,^    69.5   3 

15.08  ^ 

5°°  al 

2342  t^ 

23.58  'J 

23.66  « 

47.7  f. 

15.5 

47.49  J 

9-4  t 

59.90 '7     69.0    5 
60.04'^    68.4    ^ 

15.23  'i 

529!' 

51.0^3 

T^       ^5.5 

47.61  " 

10.9   5 

15.32  ^ 

56.0  3 

54.5  11 

^'  5.5 

47.70    ^ 

-•4  11 

60.14  '°    67.7    7 
7                7 

15.37 1 

59-1  31 
30 

23.66  ^ 

10 

57.9  ^* 
33 

154 

47.76 

14.0 

60.21          67.0 

15.37 . 

62.1    „ 

23.56      61.2  _ 

254 

47.77     ' 

'5-5   ! 

60.24  ^ ;  66.3  7 
60.24  ^  65.7  ^ 

15.32  ^f 

23.39  J  64.32^ 

354 

47.75 

16.9  '^ 

15.21 " 

67-4  '^ 

23.13  ^^ 

67.0  *7 

Sec^.Tan^ 

1.008 

-0.124 

1.012    +0.153 

1.356 

-0.916 

2.179 

-1.936 

Mean  Place 

42*934    3o"-28 

55"o33    49".o8 

II-.097    73".56 

i9».S4i    7 1  ".08 

^'^'x.D.a 

0.00           0.00 

0.00          0.00 

-0.02        +0.03 

-0.05        +0.06 

I>*«,D.« 

+o.a          +0.9 

+0.2          +0.9 

+o.a         +0.9 

.faa         .^0.9 

[ 

Bphis) 

L 
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APPARENT  PLACES  OP  STARS,  1915. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.4 
10.4 

20.3 
30.3 

Feb.    9.3 

19.3 
Mar.    1.2 

II. 2 

21.2 

31.2 

Apr.  10. 1 
20.1 
30.1 

May  1 0.0 
20.0 

300 
June  9.0 

18.9 

28.9 

July    8.9 

18.9 
28.8 
Aug.  7.8 
17.8 
27.7 

Sept.  6.7 
16.7 
26.7 

Oct.  6.6 
16.6 

26.6 
Nov.  5.6 

15-5 

25.5 
Dec.    5.5 

15-4 
25.4 
35.4 


yTaurl. 
Mag.  3.9 


Rifht 
Ascenskm. 


Sec  8,  Tan  8 
Mean  Place 


D^^  a,  Dm  a 


h     m 

4  14 

58*96 

58.94 
58.88 

58.78 
58.65 


2 

6 


58-50 
58.34 

58.17 
58.02 

57.89 

57.78 

57.71 
57.68 

57.69 
57.76 

57.87 
58.02 

58.22 

58.45 
58.71 


10 

13 
IS 

16 

17 
IS 

13 

II 

7 

3 

I 

7 

XI 

15 
20 

23 
26 

28 


30 


58.99 

59.29  ,^ 
59.60  3^ 

59.92  ^ 

60.24  3 
31 

60.55 

60.86  3' 

61.15'^ 
61.42 

61.68 


27 
26 


61.91 
62.12 
62.30 

62.45 
62.57 

62.65 
62.68 
62.68 


23 

21 
18 

IS 
12 

8 

3 
o 


Declina- 
tion N. 


+  1525 


If 


33-6 

33.3 
33.0 

32.7 
32.4 

32.1 
31.7 
31.4 
3I.I 
30.9 

30.7 
30.6 

30.7 
30.8 

31. 1 

31.6 
32.2 

32.9 
33.8 
34.8 


3 
3 
3 
3 
3 

4 
3 

3 

2 


I 
I 
I 

3 
5 

6 

7 

9 
10 

xo 


(J^Taurl. 
Mag.  3.9 


35.8 

36.8 

10 

T  T 

37.9 

11 

38.9 

10 

39.9 

10 

8 

40.7 

«« 

41.4 

7 
6 

42.0 

\j 

42.4 

4 

42.7 

3 

I 

42.8 

42.8 

42.7 
42.5 
42.3 

42.0 

41.7 
41-3 


o 

I 

2 
2 


3 
4 


1.037       +0.276 
S7V254    23".64 


Right 
Ascension. 


+0.01 

+o.a 


-O.OX 
+0.9 


h 
4 

3.57 
3.55 
3.49 

3-39 
3.26 


3." 

2.95 

2.79 
2.63 

2.49 

2.38 

2.31 
2.28 
2.29 

2.35 

2.46 
2.61 
2.81 

304 
3.30 

3.59 

3.89 
4.20 

4.52 

4.84 

516 

5.47 
5.76 
6.04 
6.30 

6.54 
6.76 

6.94 

7.10 

7.22 

7.30 
7-35 
7.35 


m 
18 


2 

6 

10 

13 
IS 

16 
16 
16 

14 
II 

7 
3 

X 

6 
II 

IS 
20 

23 
26 

29 

30 

31 
32 
32 
32 

31 
29 

28 

26 

24 

22 
18 
16 
12 
8 

S 
o 


Declina- 
tion N. 


+  17  20 


ti 


48.8 
48.6 

48.4 
48.1 

47.9 

47.6 

47.3 

46.9 
46.6 

46.3 
46.1 

45-9 
45.8 

45.9 
46.1 

46.4 

46.9 

47.5 
48.2 

49.1 

50.0 
51.0 
52.0 
53.0 
53.9 

54.8 

55-5 
56.1 

56.6 
56.9 

57.1 
57.1 
57-1 
57.1 
56.9 

56.7 
56.5 
56.3 


2 
2 

3 

2 

3 

3 

4 
3 

3 

2 

2 
I 
I 
2 

3 

5 
6 

7 
9 
9 

10 
10 
10 

9 
9 

7 
6 

5 

3 
2 

o 
o 
o 

2 
2 

2 
2 


t^  Eiidanl. 

Mag.  4.1 


1.048      +0.312 
I-.84I    38".S2 


Right 
Ascensioa. 


h     m 

4  20 


8 

52.55 
52.46 

52.33 
52.17 
51.97 

51.75 
51.53 

5 '-30 

51.08" 

50.88 


9 

13 
16 

20 

22 

22 

23 


20 
17 


+0.01 
+0.2 


-o.oi 
+0.9 
[Eph  is] 


50.71 

50.57 
50.48 

50.44 
50.44 

50.50 
50.60 
50.76 
50.96 
51.19 


14 
9 

4 
o 
6 

10 
16 
20 

23 
27 


29 


51.46 

51.75 
52.06  ^' 

52.39  ^^ 
52.72 


53.05 
53.36 
53.67 

53-95 
54.21 

54.44 

54-64 
54.80 

54.91 
54-99 

55-01 
55-00 

54-93 


33 
33 

31 

31 
28 

26 
23 

20 
16 

XX 

8 

2 

X 

7 


Declina- 
tions. 


-3412 

t§ 

48.8 
51.0 
52.9 

54.4 
55.4 


22 

19 

IS 
10 

s 


55.9 
56.1 

55-8 
55.0 
53.8 

52.2 

50.3 
48.0 

45.5 
42.7 


3 
8 

12 

16 

19 

23 

2S 
28 

29 

36.8  3° 

33.8  3^ 
30.8  30 

28.0  ^f 
26 

25.4 
23.1 
21.2 
19.7 
18.7 

18.2 
18.2 
18.8 
20.0 
21.6 

23-7 
26.1 

28.7 

31.5 
34-4 

37.2 
39-9 

42.3 


f  Tanzl. 
Mag.  3.6 


Right 
Ascensicn. 


23 
19 

IS 
10 

s 

o 

6 

12 

16 

21 

24 
26 
28 
29 
28 

27 

24 


h     m 

4  23 

s 

40.85 

40.84 
40.78 
40.68 

40.55 

40.40 
40.24 

40.07 

39-91 
39.77 

39.65 

39.58 

39.54 

39.55 
39.61 


timN. 


X 

6 
10 

13 
IS 

16 

17 
16 

14 
12 

7 
4 

I 

6 

XO 


39-71 

39.86  'S 

40.05  ^9 
40.28  '3 

40.54 


40.82 

41.13 
41.44 

41.76 

42.09 


28 

31 
31 
32 

33 
32 


42.41 
42.72  ^ 
4302  " 

43.31 
43.58 


X.209       -0.680 
So«.633    49".46 


-0.02 

-fO.2 


+0.02 
-K>.9 


43.83 
4405 
44.24 

44.40 

44.53 

44.62 

44.67 
44.67 


30 
29 

27 
25 


22 

19 
16 

13 

9 

5 
o 


+1859 


ft 


44-6 

44-5 

44-3 
44.1 

43-9 

43-7 
43-4 
43.0 
42.7 
424 

42.1 
41.9 
41.7 
41.7 
41.7 

41.9 

42-3 
42.8 

43-4 
44.2 

45.0 

45-9 
46.8 

47.7 
48.6 


8 
8 

9 

9 

9 

9 
8 


49.4, 

50.7  - 
51-2  J 

51-6^ 

5^-8 
52.0 

52.0 

52.0^ 

52.0  J 

51-9, 
51-8 

51.6 


X.058     +0.344 

39-.084    34".i4 


+0.01 


-.O.OX 
40.9 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


XanSobr 
Dtte. 


Jan.  0.4 
10.4 
20.4 

30.3 

Feb.    9.3 

19.3 
Mar.   1.2 

II. 2 

21.2 

31.2 

Apr.  10. 1 

20.1 

30.1 
May  1 0.1 

20.0 

30.0 

June  9.0 

18.9 

28.9 

July   8.9 

18.9 
28.8 
Aug.  7.8 
17.8 
27.8 

Sept.  6.7 
16.7 
26.7 

Oct.  6.6 
16.6 

26.6 
Nov.  5.6 

^-    5.5 

15.5 
25.4 
35.4 


Mag.  5.6 


RiKht 


Sec«,Taii5 
Mean  Place 


h     m 

4  23 

46.38"' 
45.06  '3» 

43-^4  - 

42.16 

4°-67  ;2 

3919 

37.76 '« 
36.42  ^^* 

121 

35-21 

3414 

33.24 

32.54 
32.05 


107 
90 
70 

49 
28 

5 
18 

39 
60 

78 


31-77 
31.72 

31.90 
32.29 

32.89 

33.67  ^^ 
34.62  9f 

35.70"* 
36-89"' 

41.86  "9 

42.95  ^°^ 
43.89 


44.65 
45-20 

45.51 
45.58 

45.39 

44.95 
44.28 

43.39 


94 
76 

55 

31 

7 

19 
44 

67 
89 


Dcclin*- 
tionS. 


—  8024 


tt 


53-3 
55.7 
57-7 
59.1 
59-9 

60.2 

60.0 

59-2 

57.8 
56.0 

53.8 
51.2 

48.3 
451 
41.7 


24 
20 

14 
8 

3 

2 
8 

14 
18 

22 

26 
29 
32 
34 
34 

38.3  ,^ 
34.8  ^^ 

31.4  ^5^ 

28.2  3^ 

25.2  ^^ 
27 

23 
18 

13 

7 
o 


22.5 
20.2 
18.4 
17.I 
16.4 


6 
II 
18 

23 


16.4 

17.0 

18.I 

19.9 

22.2 

27 

24.9 

28.0  ^' 

31.3^^ 
34.7  l^^ 

38.1  34 
33 


fn  Perad. 
Mag.  6.1 


Right 
ABccnnoii. 


41.4 

44.4 
47.1 


30 

27 


h     sn 

4  27 

27.98 

27.95 
27.86 

27.73  [^ 
27.56 


17 
21 


27.35 

27.13 
26.91 

26.70 

26.50  ^^ 


22 
22 

21 


IS 

II 
6 
o 

7 
12 

18 

23 
28 

32 

35 

27.73  ,g 
28.11  3» 

28.50  39 

28.91 

29.32 


26.35 
26.24 

26.18 

26.18 

26.25 

26.37 

26.55 
26.78 

27.06 
27.38 


Dedina- 
tionN. 


41 

41 
40 


6.003      -5-9I9 
4i«.27i     5o".32 


-0.14 


+0.16 
+0.9 


29.72 
30.12 

30.51 
30.87 

31.22 


40 

39 
36 
35 
31 


^^•53  ,„ 
31.82^9 

32.07  ^5 

32.44  „ 

32.55    . 
32.61 

32.61    ° 


+  4253 


»f 


4.8 

5.9 
6.8 

7.5 
7-9 

8.0 

7.8 

7.4 
6.7 
5.7 


II 

9 
7 
4 

I 

2 
4 

7 
10 

II 


12 
13 


4.6 

3-4 
2.1 
0.8^3 

8.3 
7-2 
6.4 

5.7 
5.3 

50 
50 
5.2 
5.6 
6.2 

7.0 

7.9 
8.9 

1 0.0 

II. 2 

12.5 

13.9 

15.3 
16.7 

18.1 

19.5 
20.8 

22.0 


II 

8 

7 
4 
3 

o 

2 

4 
6 

8 

9 
o 

I 

2 


(Aldebaran.) 
Mag.  I.I 


Right 
Aflcensioa. 


1.365       +0.929 

2S'.825 


o".24 


+0.02         -0.02 
+0.2  +0.9 

fEph  15I 


h     m 

4  31 


4.26 

4.25 
4.19 

4.10 
3.98 

3.83 
3.67 
3.50 

3.34 
3.20 

3.08 
3.00 
2.96 
2.96 
3.01 

3-10 

324 
342 

3.64 
3.89 

4.16 
4.46 

4.77 
5.08 

5.40 

5.72 
6.03 

6.33 
6.61 

6.88 

7.13 

7.35 

7.55 
7.72 

7.85 

7.95 
8.00 

8.01 


z 
6 

9 
12 

IS 

16 

17 
16 

14 
12 

8 

4 
o 

5 
9 

14 
18 
22 

25 
27 

30 
31 
31 
32 
32 

31 

30 
28 

27 
25 

22 
20 

17 

13 
10 

5 

I 


Declina. 
tioaN. 


+  1620 


// 


31.3 

31. 1 
30.8 

30.6 
30.3 

30.0 
29.7 
29.4 
29.1 
28.9 

28.7 
28.6 
28.5 
28.6 
28.8 

29.2 
29.7 

30.3 
31.0 

31.8 
32.8 

33-7 
34.7 
35.6 

36.4 

37.2 
37.8 

38.3 
38.6 

38.9 

38.9 

38.9 
38.8 
38.6 

38.3 

38.0 
37.8 
37.5 


2 

3 

2 

3 
3 

3 
3 

3 

2 


z 
2 


5 
6 

7 
8 

10 

9 
10 

9 

8 

8 

6 

5 

3 

3 
o 


vXridani. 

Mag.  4.1 


Right 
Ascension. 


3 
3 


1.042 
2-.478 


+0.293 

2l".52 


+0.01 

+o.a 


-o.oi 
+0.9 


h     sn 

4  32 


8 
5.96 

5-94 
5.88 

5.78 
5.66 

5.51 

5.35 
5.18 

5.02 
4.87 

4.75 
4.66 

4.61 

4.60 

4.63 

4.71 
4.83 
4.99 
5.19 
5.42 

5.67 

5.94 
6.23 

6.53 
6.83 

7.12 

7.41 
7.70 
7.96 
8.21 

8.44 
8.65 

8.83 

8.98 

9.09 

9.17 
9.21 
9.21 


2 

6 

10 

12 

15 

16 

17 
16 

15 
12 

9 

5 

I 

3 
8 

12 
16 
20 

23 

25 

27 

29 

30 

30 
29 

29 

29 
26 

25 
23 

21 
18 

15 
II 

8 

4 
o 


Declina- 
tions. 


-    331 


25.3 
26.5 

27.6 

28.5 

29.2 

29.7 
30.0 

30.1 

30.0 

29.7 

29.2 
28.5 

27.5 
26.4 

25.1 

23.6 
22.0 
20.3 

18.5 
16.7 


12 
II 

9 
7 

5 

3 

I 

I 

3 
5 

7 
10 

II 

13 
IS 

16 

17 
18 

18 
17 


15.0 

13.4 
1 1.9 
10.6  '3 
9.6 


16 
15 


8.9 

^.5 
8.7 
9.3 

10. 1 

11. 2 
12.4 
13.8 
15.2 


10 

7 


4 
o 

2 

6 

8 

II 
12 

14 
14 
IS 


16.7 
18.1  '^ 

19.4  '' 


I.003         -0.062 

4". 240    3 1  ".42 


0.00 
+0.1 


0.00 
+0.9 


326 


APPARENT  PLACES  OE  STARS,  1915. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


a  Doradns. 

53  Erldani. 

TTaurl. 

aroombildge  MB. 

Mean  Solar 

Mag.  3.5 

Mag.  4.0 

Mag. 

4.3 

Mag.  6.0 

Date. 

Rijjht 

Declina- 

Riirht 

Declina- 

Right 

Declina- 

RiKht 

Dedioa- 

Ascension. 

tion  S. 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

Ascension. 

tiooN. 

h     m 

•        / 

h     m 

e         / 

h     m 

•       t 

h     m 

•    t 

4  32 

-5512 

4  34 

-1427 

ff 

4  37 

+  22  47 

4  37 

+7547 

Jan.    0.4 

s 
12.07 

75- 1  ^. 

1 8^91 

655  „ 

ro.35 

52.0 

s 

2791  ,^ 

35-9  rf 
385^ 

10.4 

11.88 '9 

77-7 

18.88   3 
18.80   ^ 

67.2  ^7 

10.35    . 

5=^-^1 

^7-^7  '^ 

20.4 

11.63^5 

22 
79-9  „ 

68-7 

10.30   ^ 

5^-^o 

27.28  39 

*< 
^^K 

30.3 

11.33^° 

81.6 '7 

18.70  ^^ 

69.9  " 

10.21    9 

0 
52.1 

"^74  2 
26.10  ^ 

73 

Feb.    9.3 

11.00^^ 
36 

82.8  " 

7 

18.56  '4     70.8    9 
17                 6 

10.08  '3 

15 

52.0 

43-9  "1 

19-3 

10.64      '83.5 
10.26  3°  '  83.6    ^ 

18.39 ,, ;  71.4  . 

9.93  ,, 

51.9    , 

25-37  ., 

44.7  , 
45.0  1 

Mar.    1.3 

18.22  '7 

71.8   "^ 

9.76  'I 

51.6  3 

24.60  '' 
23.82  i» 

II. 2 

9.88  3^  1  83.2    ^ 

18.04 

71.8  \ 

9.59 

51.3  \ 

44-6; 

21.2 

9.51  ^^  '  82.2  '^ 

17.87  \l 

715   5 

9.42 

51.0  3 

23.07  ^ 
22.39  ,„ 

43.8^ 
424  : 

31.2 

9.17  34  1  80.7  '5 

17.71          70.9    " 

9.27  \l 

50.6  4 

30,             19 

14                9 

13 

4 

59, 

Apr.  1 0.1 

8.87    ^ 
8.61  '^ 

78-8  „ 

17.57,^     70.0  __ 

9.14 

50.2 

21.80 
21-34  „ 

^0    « 

20.1 

76-5  11 

17.47 ': 

68-9  " 

9.05    \ 

49.8^ 

30.1 

8.40  " 

73-8   ! 

17.40 ' 

67.5   * 

9.00    ^ 

49.4  z 

21.02  ^, 
20.86  ^^ 

May  1 0.1 

8.26  '^ 

8.18    * 
0 

7°-8  '! 

17.38 1 

658   ' 

9.00    ^ 

49-1  \ 

334_ 
30.7; 

20.0 

67.6  3» 

34 

17.40  ^ 

20 

9.05    J 

49.0  ^ 

20.86        ^ 

Io 

30.0 

8.18    ^ 

64.2 

17.47  „ 

^^•9^, 

9.14 

48.9 

21.04 

28.0 

'< 

22.9^ 
22 

June  9.0 
19.0 

8.24    ^ 

60.8  34 

57-4  ^1 

17.58 " 
17.73  \i 

59-8 

57-5 ,: 

j:6 
9-46  „ 

49.0 

49.3 : 

21.38  34 
21.87  f 
22.50     3 
23.26  ^^ 

28.9 

8.83  "^ 
30 

540  „ 

55-3  !! 

969  w 

49.6  3^ 

^       20 

July    8.9 

5-«  ^8 

18.13  " 
25 

53-  Tx 

9-94  J 

50.1 5 

'8-7:: 

18.9 

913  _ 

48.0 

18.38 

51.0 

10.22 

50.7 , 

24.12     , 
25.08  ^ 

17.1 
12 

28.8 

9.48  35 

26 

454  ,° 

^^•^5  '^ 

49°  ! 

IO-53  ^' 

51.4^ 

^5-9 1 

15-0  * 
,4.6; 

Aug.   7.8 

9.87  39 

43.3 

18.94',^ 

47.3  '7 

10.8s  3^ 

52.1 7 

26.10'*' 
27.16'** 

17.8 

10.28  4' 

41.8  'S 

19.24  3 

45.9  '^ 

11.18  33 

52.8  7 
53.6^ 

27.8 

10.71  43 
43 

40.8 

4 

^9-54  l^ 
29 

44.9  ~ 

11.51  33 
33 

28.26  "° 

III 

14.6  ^ 

Sept.  6.7 

II. 14 

40.4 

19.83  ,^ 

44.2 

"•84,, 

54.3, 
54.9  . 
55.5^ 

^9-37  ,^ 

'5°« 

16.7 
26.7 

11.56^ 
11.97^' 

40.6    ^ 
41.5    ^ 

20.133 

43-9   f 
44- 1    , 

12.16  3' 
12.47  3' 

3°-46  :^ 

31.52 

15.8  „ 

Oct.    6.6 

12.35^^ 

42.9  ^^ 

20.68  ^7 

44.6    5 

12.77  3° 

56.0  5 

32.54'°! 

'8-% 

^  20 

16.6 

12.69  ^^ 

45.0  'I 

20.93  *^ 

45.0 

1306  ="9 

56.4  t 

33-49  of 
0/ 

20.6  « 

30 

25 

23 

13 

26 

4 

26.6 

12.99 

47-5  _ 

21.16 

4^-9    . 

1332  ,^ 

56.8 

3'4-36  „ 

Nov.   5.6 

13-23  ^^ 

50.4  11 

^^•54  ,° 

^^•5    8 
50.3  '° 

^3.56  It 

57.1   I 

35.78  '■> 

15.5 

13.42    9 

53.6  f 

13.78    ^ 
^396    ; 

57.3  ^ 

28.1 

31-0" 
340J 

255 

13.54  " 

57.0  34 

2 1 .68  ''• 

,--^  -.  20 
5^-3  ^^ 

57.5   , 

36.29    5 
36-65    ^^ 

20 

Dec.    5.5 

13.59    ^ 
2 

60.434 

33 

21.79 '; 

54.3  - 

14.10    4 
II 

57.6  ; 

15.5 

13.57    g 
13.49  ^. 

^3-7  ,, 

21.86 

5^'4  ^^ 

14.21 
14.27     ^ 

57.7   , 

3685 

37-% 

25.4 

66.9  32 

21.89   ^ 

5«-4    8 
60.2  '^ 

57.8 

36.88     3 

39-9, J 

35-4 

13.34    ^ 

69.8  "9 

21.88    ^ 

14.29 
1.085 

57.9 
+0.420 

36.74      '^ 

42.6  ' 

Sec  S, Tan  6 

1.753       -1.440 

1.033      -0.258 

4.074 

+3.95» 

Mean  Place 

Q'-Sip    73".84 

17M55    69".7S 

8'.495 

4I".2I 

-0.01 

22».320    i8".33 

D^i^  a,  D«  a 

-0.03         +0.03 

-o.oi        +0.01 

+0.01 

+0.10       -<J09 

J>^  8,  Du  d 

+0.1 

+0.9      1 

+0.1 

+0.9      1 

+0.1 

+0.9 

+0.1 

+0.9 

[Eph  isl 
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i 

I 

I 


'• 


Mem  Solar 
Date. 


Jan.  0.4 
10.4 
20.4 

30.3 
Feb.    9.3 

19.3 
Mar.    1.3 

II. 2 

21.2 

31.2 

Apr.  10. 1 
20.1 
30.1 

May  10. 1 
20.0 

30.0 

June  9.0 

19.0 

28.9 

July    8.9 

18,9 
28.8 
Aug.  7.8 
17.8 
27.8 

Sept.  6.7 
16.7 
26.7 

Oct.  6.7 
16.6 

26.6 
Nov.  5.6 

15.5 
J>ec.    5.5 

254 

35-4 


a  Coeli. 

Mag.  4.5 


Right 
AjKynsJan. 


Sccd,Taiitf 
Mean  Place 


>a 
6 


20 
22 
26 


h     in 

4  37 

5127 
51.12    ^ 

50.92 

50.70 

50.44 
50  17 
49.90 
49.64 

49.39 

49.17 

48.99  ^, 
48.86  '3 

48.77   I 
48.74  3 


27 
27 
26 

22 


18 


48.76 
48.84 
48.97 

49.15 
49.37 

49.64 

49.93 
50.25 

50.59 
50.95 


8 

13 
18 

22 

27 

29 

32 
34 
36 
35 


51.30 
51.6434 

51.98 
52.29 

52.58 


Declina- 
tions. 


34 

31 

29 
26 


52.84 
53.06 

53.24 
53.38 
53.46 

53.49 

53-47 
53.39 


22 

z8 

14 
8 

3 

2 
8 


e        / 
42       I 


tt 


32.7 

35-3 

37.4 

39.1 
40.4 

41.2 
41.4 
41.2 

405 
39.3 


26 
21 

17 

13 
8 

2 

2 

7 
12 

16 


20 

23 

27 


37.7 
35.7 
33.4 

27.8  ^9 
31 
24.7 

21.6  3' 

18.43^ 

15.2 

12.2 


32 

30 
28 


9.4 
6.9 

4-9 

3.3 
2.2 

1.6 
1.6 

2.3 
3.5 

5-2 

7.4 

lO.O 


25 

20 
x6 

IZ 

6 

o 

7 
12 

17 
22 

26 
29 


12.9 
16.0  3' 

19.2  3^ 
31 

22.3 

25.3  ^° 
28.0  ^7 


1.346      -0.901 
49«.265    33".i4 


-0.02 

40.I 


+0.02 
+0.9 


4  Camelop. 

Mag.  5.4 


Right 
Ascension. 


h     xa 

4  40 


57.86 

57.81 

57.69 
57.50 
57.26 

56.98 
56.67 

56.35 
56.04 

55.77 

55.53 
55-35 
55.24 
55.20 

55.24 

5536 
55.56 
55.82 

56.15 
56.54 


5 
12 

19 
24 
28 

3» 
32 

31 
27 
24 

18 

II 

4 

4 

12 

20 

26 

33 
39 
43 


56.97 

57.44  zl 

57.94 
58.45 
58.97 


50 
51 

52 
53 
59.50 
60.02  ^ 

^■53% 

61.01  ^ 

61.47^ 
43 

61.90 
62.28  3* 

62.62  34 

£  28 

62.90 

63.12  " 
14 

63.26 

63.34    ^ 
63.33 


Dedina- 
tionN. 


+  5636 


ti 


42.6 

44-4 
46.0 

47.3 
48.2 

48.7 
48.8 

48.4 

47.7 
46.6 

45.2 
43.6 
41.8 

39.8 
37.8 

35.9 
34.1 

32.5 
31.0 
29.8 

28.8 
28.2 
27.8 
27.7 
28.0 

28.5 
29.2 
30.2 

31.5 
33.0 

34.6 
36.5 
38.5 
40.5 
42.7 

44-8 
46.8 

48.7 


18 
16 

13 
9 
5 

I 
4 

7 
II 

14 

16 
18 
20 
20 

19 

18 
16 

15 
12 

10 

6 

4 

X 

3 

5 

7 
10 

13 

15 
16 

19 
20 

20 

22 

21 

20 
19 


1.817      +1.517 
5S".036    27".o9 


+0.04        -0.03 
+0.1  +0.9 

[Eph  is] 


fi  Eiidani. 
Mag.  4.2 


Right 
Ascwuion. 


h  m 

4  41 


s 

6.84 

6.83 

6.77 

6.68 
6.56 


I 
6 

9 
12 

IS 


16 


6.41 

6.25 
6.08 '7 

5.92 
5.77 


15 
13 


9 
6 


5.64 

5.55 
5.49 
5.47 
5.49 

5.56 
5.68 

6.02  '9 

6.24  " 
25 

6.49 
6.76 

7.04 
7.33 
7.63 


12 

15 


27 
28 

29 
30 

30 

7-93  ^, 
8.22  ^9 
29 
27 
25 
24 

21 

^9 
16 

12 


8.51 
8.78 

9.03 

9.27 
9.48 

9.67 

9.83 
9.95 

20.04 
20.09 
20.10 


5 

I 


tionS. 


-324 


»f 


28.4 
29.6 

30.7 
31.7 
32.4 

33.0 

33.3 
33.4 
33.4 
33.1 


12 
II 
10 

7 
6 

3 

I 

o 

3 
5 


7 

9 
II 


32.6 

31.9 
31.0 
29.9 
28.6  '3 
14 
27.2 

25.6 

23.9 
22.2 

20.4 


8.7 

7.1 
5.7 
4.5 
3.5 

2.8 
2.4 

2.3 
2.5 

3-1 

3.9 
5.0 

6.3 

9.2 

20.6 
22.1 

23.4 


16 

17 

17 
18 

17 


16 

14 
12 

10 

7 

4 
I 
2 
6 
8 

II 

13 
14 
15 
14 

IS 

13 


Z.002      -0.060 
iS'.094    34".S8 


0.00 
+0.1 


0.00 
+0.9 


tts  Oiionls. 
Mag.  3.3 


Right 
Ascension. 


h     m 

4  45 

5.25 

5.25 
520 

5.12 

5.01 


5 
8 


4.87 

4.71 

4.55 

4-39 
4.24 

4.1 1 
4.02 

3.96 
3.95 
3.98 

4.06 
4.18 

4.34 
4-53 
4.76 

5.02 


II 
14 

16 
16 
16 

15 
13 

9 
6 


3 
8 

12 
16 

19 

23 
26 

5-58   o 
5.88  3^ 

6.18  3° 
31 

^•79  f  ^ 

7.36  f^ 

7.63  ^7 
24 

8.10^3 

8-^  20 
.30 

8.47 

8.61 


17 
14 
10 


8.71 
8.77 
8.79 


Dedinft. 
ti<MiN. 


+    648 


tt 


S7'7 
57.0 

56.3 

55.7 
55-2 

54.8 
54.5 
54.3 
54.2 
54.2 

54.3 
54.6 

550 

55.6 

56.3 


7 

7 
6 

5 

4 

3 

2 

I 
o 

I 

3 
4 
6 

7 
9 


10 
II 
12 


57.2 
58.2 

59.3 

60.5 

61.8 '3 

12 

63.0 

64.3 

654 
66.5 

67.3 


68.0 
68.5 
68.8 
68.8 
68.6 

68.2 
67.6 
66.9 
66.0 
65.1 

64.3 

634 
62.6 


13 
II 

II 

8 

7 


S 

3 
o 

2 
4 

6 

7 

9 

9 
8 

9 
8 


1.007      +0.120 
i3'-47i    49"-^ 


0.00 
+0.1 


0.00 
+0.9 


328 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.4 
10.4 
20.4 

30.3 

Feb.    9.3 

193 
Mar.    1.3 

II. 2 

21.2 

31.2 

Apr.  10.2 
20.1 

30.1 

May  10. 1 

20.0 

30.0 

June   9.0 

19.0 

28.9 

July    8.9 

18.9 
28.8 
Aug.  7.8 
17.8 
27.8 

Sept.  6.7 
16.7 
26.7 

Oct.  6.7 
16.6 

26.6 
Nov.  5.6 

155 

25-5 
Dec.    5.5 

15.5 
254 
35.4 


Sec  S,  Tan  6 
Mean  Place 

D^^  a,  Dw  a 


9  Camelop. 

Mag.  4.4 


Rijjht 
Aacenskm. 


h     m 

4  45 


39.25 
39.16 
38.98 
38.70 

38.35 

37.94 
37.50 

37.05 
36.61 

36.21 

35.86 

35.59 
35.41 
35.32 

35.34 

35.46 
35.68 
36.00 
36.41 
36.90 

37.45 
38.06 

38.70 

39.38 
40.07 

40.76 
41.46 

42.13 
42.78 

43-40 

43.97 
44.48 
44.92 

45.29 
45.56 


9 
x8 

38 

35 
41 

44 
45 
44 
40 

35 

27 
18 


12 

22 

32 
41 
49 

55 

61 

64 
68 

69 
69 

70 
67 

65 
62 

57 

51 
44 

37 

27 
18 


8 


45.74 
45.82 

45.79    ^ 


Declina- 
tiaaN. 


-1-66  II 


// 


75.7 
77.9 
79.9 
81.5 
82.7 

83.5 

83.7 

83.5 
82.8 

81.6 

80.0 
78.1 
76.0 
73.8 
71.4 


22 
30 
16 
13 

8 


3 

7 

13 
16 

19 
21 

22 

24 
23 


69.1 

66.8  '3 

64.7  " 
62.7 

61. 1 


20 
16 
14 


59.7 
58.6 

57.9 
57.6 
57-6 

57.9 
58.6 

59.7 
61. 1 

62.7 

64.6 
66.8 
69.1 
71.6 

74.2 

76.8 

^^•^  « 
81.6^3 


II 

7 

3 
o 

3 

7 
II 

14 
16 

19 

22 

23 

25 
26 

36 
25 


3.478      +2.268 


// 


35  .540    59   .49 


+0.06 
+0.1 


-0.05 
+0.9 


i  Tauxi. 
Mag.  5.1 


Right 
Asomston. 


h     sn 

4  46 

25*85 

25.85 
25.81 

25.73 
25.61 


4 
8 

Z2 


15 
16 


25.46 
25.30 
25.13   [I 

24.97 
24.81 


16 
16 


24.69 

24.59 
24.54 
24.52 
24.56 


Z3 
10 

5 

2 

4 
8 


24.64 

24.77  !^ 
24.94 
25.15 
25.39 


17 

31 

24 

27 


25.66 

25.95  *? 
26.25 

26.57 
26.89 


30 
32 
32 
32 


27.21 

27.53  ^! 
27.84 

28.14 

28.42 


31 

30 
28 

26 


28.68 
28.92 
29.14 
29.32 
29.47 


24 

23 
18 

15 
12 


29.59     ^ 
29.66      ' 

29.69     3 


Dedina- 
tiaaN. 


+  184I 


II 


55.9 
55.7 
55.6 

55-4 
55.2 

55.0 
54.8 
54.6 

54.3 
54.0 

53.8 
53.6 

53.4 
53-4 
53.4 

53.6 

53.9 
54.3 
54.9 

55.5 

56-2 
57.0 
57.8 
58.6 

59.3 

59.9 
60.5 

60.9 

61.3 

61.5 

61.6 
61.6 
61.5 
61.4 
61.3 

61. 1 
60.9 
60.8 


2 
I 
2 
2 

2 

3 
3 

3 

3 

3 

3 
2 
o 
o 

2 

3 
4 
6 

6 
7 

8 
8 
8 

7 
6 

6 

4 

4 

2 


o 

I 

I 
I 
2 

3 
I 


1.056       +0.338 
23'.99S    46".04 


+0.01 

-O.OI 

+0.1 

+0.9 

[Bph  15) 

7t^  Ozionis. 
Mag.  3.9 


Right 
Asocnsion. 


h     sn 

4  49 

8 
5II6 
51.16 

5I-II 
51.03 

50.91 


5 
8 


13 
14 


16 
16 


50.77 
50.61 

50.45   ^. 

50.28  '7 
50.13  '^ 

13 
50.01 
49.91 

49.85 
49.82 

49.85 

49.91 
50.02 

50.17 
50.36 
50.58 


10 

6 

3 

3 
6 

II 

»5 

19 
33 

25 


27 
38 

29 


50.83 

51.10 

51.38 

51.67 

51.97^^ 
30 

52.27 

52.57   'o 

52.85 

53.13 
53.40 


53.64 

53.87 

54.07 

54.24 
54.38 

54.48 

54.54 
54.56 


38 
38 

27 

24 


23 

30 

17 
14 

10 


Dedina- 
tioaN. 


-h    2  18 


5.8 
4.8 

3.9 
3.2 

2.5 

2.1 

1.7 

1.5 

1.5 
1.6 

1.9 

2.3 
3.0 

3.8 

4.7 

5.8 

7.1 
8.4 

9.9 
21.3 

22.7 
24.1 

25.4 
26.5 

27.4 

28.1 
28.6 

28.7 
28.6 
28.2 

27.6 
26.8 
25.8 
24.7 

23.5 

22.3 
21.2 
20.1 


10 

9 
7 
7 

4 

4 

3 
O 

z 
3 

4 

7 

8 

9 
II 

13 
13 
15 
14 
14 

14 

13 
II 

9 

7 

5 

I 

I 

4 
6 

8 
10 
II 
12 
12 

II 
II 


I.OOI 

49"-38o 


+0.040 
8".72 


0.00 
+0.1 


0.00 
+t.o 


lAnzigB. 

Mag.  2.9 


Right 
AaocnsioiL. 


h     m 

4  51 

s 

29.42 

29.42 

29.37 
29.28 

29-15 


5 

9 

13 

17 


18 


28.98 
28.80 
28.61  '9 

28.42  ^l 
28.24  '^ 


28.09 
27.98 
27.91 

27.89 
27.93 

28.01 
28.15 
28.34 
28.56 
28.83 

2913 

2945 

29.79 
30.14 

30.50 

30.86 
31.22 

31.57 

31.91 
32.23 


15 
II 

/ 

2 

4 

8 

14 

19 
22 

27 
30 

32 
34 
35 
36 
36 

36 
35 
34 
32 
30 


38 


32.53 

33.06  J 

33.27 
33.45 


33.58 
33.66 

33.69 


31 
18 

13 


8 
3 


tiooN. 


+33    I 


fi 


5 


69.0 
69.6 
70.1 

70.5! 

70.8^ 
I 

70.9 

70.9 

70.6  ^ 

70.2^ 

69.6; 


69.0 
68.2 

674 
66.6" 

65.9 : 

65.2^ 

64.6 

64.2^ 

63.9^ 
63.8; 

63.8 

63.9 
64.2^ 

64.6* 

65.0 1 

65.6, 
66.2 

66.8 

67.5  I 
68.r 

68.8' 

69.5; 
70.2  I 

70-91 
71.6; 


6 


724 


7 


73.^ 
73-7 


1.193 

a7'.348 


+0.02 
+0.1 


-0.01 

+X.0 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


P  Camelop. 

€  Avxigse. 

C  AuiigK.                    z  Tauii. 

HcMiSokir 

Mag.  4.3 

Var.  3.0-4.5 

Mag.  3.9                      Mag. 

4.7 

Dste. 

Right 

Declixia- 

Right 

Dcclina- 

Right 

Dcdina- 

Right 

DediiMr 

tiraiN. 

tioaN. 

tionN. 

rionN. 

h     m 

•       f 

h     m 

•      » 

h     m 

•       t 

h     m 

•        r 

4  55 

+  60  19 

4  55 

+  4341 

4  56 

+  4057 

4  58 

+  2128 
It 

Jan.    0.4 

8 

5424  ^ 

^+•9 ,0 

54*37  ^ 

68.1 

34.30 

23.1 

T  T 

2-76 

19-7  - 

10.4 

54-20  * 

28.7  '* 

T  P 

54-37  \ 
54-31 

69.3   " 

3430 

24.2      " 

2.78  ' 

19-7  „ 

20.4 

5408  " 

70.4  " 
71.2 

71.9     \ 

34.25  J 

25.2 

2-74    0 
2.66    " 

^•55  " 

t9-7  , 

30.3 
Feb.    9.3 

5389  Z 
5363  '* 

30.2  ^ 

31.4" 

54-20 
54-04  ,„ 

34.15 ; 
34.00  5 

259  ; 

26.5  \ 

19.6  * 
19.6  ° 

31 

7 

19 

3 

19 

3 

14 

I 

19.3 

5332 

32.1 

53-85  „ 

72.2 

33.81 

26.8 

2.41 

'9-5 

Mar.    1.3 

5297 ,! 
52.61 36 

32.4    ^ 

53-63 

72.3    , 

33.60 

26.9    ^ 

2.24  '7 

207 ;; 

19.3  , 

II. 2 

32.3    . 
31.7    ^ 

5340  ^ 

72.2 

33-39    ' 

26.7    \ 

'9-'  ' 

21.2 

52.26^^ 

53-17  ^ 

I'i^l    \ 

22 
33.17 

26.2     5 

'•90  ^ 

18.8  3 

31-2 

51.93^^ 

30.7  '^ 
13 

5-96  ;^ 

8 
70.9    * 

9 

20 

32.97 

17 

25.5 ; 

^•^^ :: 

18.5  3 

Apr.  10.2 

51-65    , 

29.4  ,^ 

52.78  ,^ 

70.0 

32.80 

^4-6  ,^ 

1.60 

18.2 

20.1 

51.42   3 

17 

27-7  ,^ 

52.64  '* 

68.9  " 

32.67  '3 

23.6 

1-50  '^ 

17.9  3 

30.1 

51.27    5 

52.55 ' 

67.6  '3 

V4 

32.58     ^ 

22.5  „ 

1-43    ^ 

17.7 

May  1 0.1 

51.20    \ 

23-9   ^ 

52.52  ■' 

66.3  '5 

32.55      \ 

21.3 " 

T  T 

1.41 

17-5 

20.0 

51.21 

21.8" 

5255  ^ 

65.0  '3 

32.58     3 

20.2  " 

1-44  :: 

17.4 

9 

31 

9 

13 

9 

II 

7 

I 

30.0 

51-48'* 

'9-7  „ 

52.64 

^3-7  _ 

32.67 

I9.I    „ 

^•5'   „ 

17-3  , 

June  9.0 

17.6  " 

52-78  !* 

62.5  " 

32.81  '^ 

18.0  " 

^•^3  " 

17.4 

19.0 

20 

51-74  „ 

»5.7  '^ 

52.98!! 

61.5  ^^ 

33.00  '^ 

17.1      9 

'•79    ' 

17.7  3 

28.9 

52.07  ^^ 

14.0  '^ 

53.23  ,f 

60.6  9 

33-24  ": 

16.4     \ 

'•99   ! 

18.0  3 

July    8.9 

52.47  ^\ 

12.5  'S 

53.53 ,, 

59.9   I 

33.53 '! 

15.8     ^ 

^•23  ,t 

18.4^ 

45 

13 

33 

6 

3a 

4 

27 

S 

18.9 

52.92 

11.2 

53-86 

59-3 

33.85 

154    , 

^•5^  o« 

18.9   . 

28.9 

53-42  ^° 

10.2    ^ 

54-23  " 

59.0   3 

34.20  35 

15.1    \ 

2,79  '^ 

'9.5; 

Aug.  7.8 

53-95  !^ 
54.51  5^ 

9-6* 

54-61  3» 

58.9    ' 

34-57  ^J 
34-95  ^^ 

15.x    ° 

309^. 

20.2    7 
20.8  J 

17.8 

9.2      ^ 

55-01  ^ 

58.9   ^ 

15.2    \ 

3-41  f. 

27.8 

55.08  57 

9.2   " 

55.42  * 

59.2    ^ 

35-35  ^ 

15.5    ^ 

3.74  :^ 

21.4 

58 

2 

4» 

4 

39              4 

32 

5 

Sept.  6.7 

55.66 
56.24  J 

9-+  6 

1 0.0      " 
10.8      * 

55.83  ^, 

59.6 
60.2 

35.74^^1  15-9    . 
36.14^    16.5    \ 

4.06 

21.9 

16.7 

56.24  *' 

ft 

4.39  :; 

22.4  5 

26.7 

56.81  57 

56.64  *^ 

60.9    7 

36.52  3; 

'7'    8 
17-9    I 

4.70  ^ 

22.8   ^ 

Oct.    6.7 

57-36  55 

-r-r     «     " 
"9     ,, 

57.03  ^' 

61.7    * 

36.90  \ 

37.26  3" 
33 

5-^^  20 

23.2  ^ 

16.6 

57-SB  2 

^3-3  - 

57.40  37 
35 

62.6    9 

II 

18.8    9 
9 

530  :^ 

234  \ 

26.6 

58.36^^ 

^^•9     T« 

57.75  „ 

63.7  ,, 

37-59  „ 

'9-7  ,„ 

23-5  , 

Nov.  5.6 

58.81  ^5 

16.8     '9 

5807  f ' 

64.8  ^^ 

3790  3 
38.18^^ 

20.7 

23.6  ' 

156 

59.20  ^^ 

18.8    ^^ 

5836  '9 

66.1  '3 

21.8  " 

^•^  ,i 

23.6^ 

^      ^5.5 

59.53  ^^ 
59.79   0 

58-61'^ 

67.4  ;^ 

38-42  ^^ 

^3.0  _ 

6.43  J 

23.6^ 

I>ec.    5.5 

23.2    ^3 

58.81  ~ 

68.7  '3 

38.62  ^^ 

24.2 

23.6^ 

18 

22 

»S 

14 

14 

II 

13 

0 

15.5 

59.97  ,^ 

^5-4  ,, 

58.96 

70.1 

38.76 

^5-3  „ 

6.56  ^ 
6.64  \ 

23.6 

254 

60.07 

^7-6  ^^ 

59.05    ' 

7'-4i2 

38.86  '^ 

26.5  " 

23.6^ 

35.4 

60.09    ^ 

29.0 

59-09   * 

72.6  " 

38.89   ^ 

27.6  " 

6.68    ^ 

23-5 

Secd.Tan* 

a.oao      +1.755 

1.383      ■K>.9s6 

1.324      -1^.868 

1.075 

+0.393 

Mean  Place 

5i».023    io".o5 

Sa'.oi?    SS".<>8 

32-.023    io".S3 

0-.837 

9".83 

D'fa.D.o 

+0.05        -0.03 

■M.03           -0.03 

+0.02        -0.02 

+0.01 

-O.OI 

D^^D-^ 

+O.X           -i-i.o 

■tO.1            -n.o 

■fO.X             +X.O 

+0.1 

+1.0 

[ 

Bphxs) 
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Mean  Solar 
Date. 


Jan.  0.4 
10.4 
20.4 

30.4 

Feb.    9.3 

19-3 
Mar.    1.3 

II. 2 

21.2 

312 

Apr.  10.2 
20.1 
30.1 

May  1 0.1 
20.1 

30.0 

June  9.0 

19.0 

28.9 

July    8.9 

18.9 
28.9 
Aug.  7.8 
17.8 
27.8 

Sept.  6.7 
16.7 
26.7 

Oct.  6.7 
16.6 

26.6 
Nov.   5.6 

15-6 
25.5 

Dec.    5.5 

155 
254 
35-4 


Sec  S,  Tan  S 
Mean  Place 


D^^  a,  Dm  a 


11  Orionit. 
Mag.  4.6 


Risht 
Ascension. 


h     m 

4  59 


44.52 
44.53 
44.50 
44.43 
44-32 

44.18 
44.02 

43.85 
43.69 
43-53 

43.40 
4330 

43.23 
43-21 

43.23 

43.30 

43.41 
43.56 

43-75 
43.98 


3 

7 
II 

16 

17 
16 
16 

13 

10 

7 
2 

2 
7 

II 

IS 
19 
23 
as 


28 


44.23 

44.80  ^9 

45.11 
45.42 


31 
31 
31 


45.73 
46.05 

46.35 
46.65 

46.93 


32 

30 

30 
28 

27 
47.20 

47.45  ""A 
47.67 

47.87 

48.03 


22 
20 
16 


48.15 
48.23 
48.27 


12 

8 
.4 


Declina- 
tion N. 


+  15  17 


r» 


20.9 
20.5 
20.2 
19.9 
19.7 

19.4 
19.2 
19.0 
18.8 
18.6 

18.5 
18.5 
18.5 
18.6 
18.8 

19.2 
19.6 
20.2 
20.9 

21.6 

22.5 
23.3 

24.1 

24.9 
25.6 

26.2 
26.6 
27.0 
27.1 
27.1 

27.0 

26.8 
26.5 

26.1 

25.6 

25.2 
24.8 
24.4 


4 

3 

3 
2 

3 

2 
2 
2 
2 
I 

o 
o 

I 
2 

4 

4 
6 

7 
7 
9 

8 
8 
8 

7 
6 

4 
4 

I 
o 

I 

2 

3 
4 
S 
4 

4 
4 


1.037       +0.273 
42*.65o    ii".96 


+0.01 
+0.1 


0.00 
+1.0 


T/Anxigse. 

Mag.  3.3 


Right 
Ascension. 


h     m 

5     o 


35.42 

35.43 
35.38 
35.28 

35.13 

34.95 
34.74 
34.52 
34.30 
34.10 

33.93 
33.79 
33.70 
33.67 
33.69 

33.77 

33.91 
34.10 

34.34 
34.62 


S 
10 

15 
18 

21 
22 
22 

20 

17 

14 
9 

3 

2 

8 

14 
19 
24 
28 

32 


35 


34.94 

35.29  „ 
35.66  37 

36.04 
36.43 


36.83 
37.22 

37-6i 

37.99 
38.35 

38.69 
39.01 

39.29 
39.53 
39.74 

39.89 

39-99 
40.03 


38 

39 
40 


39 
39 
38 
36 
34 

32 
28 

24 

21 

IS 
10 


1.328 
33''ii7 


+0.02 
•to.  I 


Declina- 
tion N. 


+41    7 


n 


26.6 
27.7 
28.6 

29.4 
30.0 

30.4 

30.5 

30.3 
29.9 

29.2 

28.4 

27.4 
26.3 

25.1 
239 

22.8 
21.7 
20.8 
20.0 
19.4 

18.9 
18.6 

18.5 
18.6 
18.9 

19.2 
19.7 
20.3 

5i.o 
21.9 

22.8 

23.8 
24.8 
26.0 
27.1 

28.3 

29.5 
30.6 


II 
9 

8 
6 

4 

I 
2 

4 

7 
8 

10 

II 
12 
12 
II 

II 

9 
8 

6 

5 

3 

I 

I 

3 
3 

5 
6 

7 
9 
9 

o 
o 

2 
I 

2 

2 
I 


+0.873 


,'/ 


14-19 


-0.02 
+1.0 

[Eph  isJ 


€  Lepozls. 

Mag.  3.3 


Right 
Aflcmsion. 


h     m 

5     I 


53.59 
53.57 
53.50 

53.39 
53.25 

53.08 
52.89 
52.69 
52.50 
52.31 

52.14 
52.01 

51.91 
51.85 
51.83 

51.86 

51.94 
52.06 

52.22 
52.41 

52.64 
52.89 

53.17 
53.46 
53.76 

54.07 

54.37 

54.67 

54.95 
55.22 

55.48 
5570 
5590 
56.07 
56.20 

56.29 

56.34 
56.34 


2 

7 
II 

14 
17 

19 
20 

19 
19 

17 

13 
10 

6 

2 

3 

8 
12 
16 

19 

23 

25 
28 

29 

30 
31 

30 

30 
28 

27 
26 

22 
20 

17 

13 

9 

S 
o 


Declina- 
tions. 


—  22  28 


rr 


60.5 

62.7 
64.6 
66.2 

67.4 

68.3 

68.8 
69.0 
68.8 
68.2 


22 

19 
16 

12 
9 

5 

2 

2 
6 

9 

67.3 
66.0  ^l 

64.4  '^ 
62.5 

60.4 


58.1 

55.7 
53.2 

50.7 
48.2 

45.8 
43.6 

41.7 
40.2 

390 

38.2 

37.9 
38.2 

38.9 
40.0 


19 
21 

23 


24 
25 
25 
25 
24 

22 

19 

15 
12 

8 

3 

3 

•» 

II 
16 


19 
22 

24 


41.6 

43-5 

45.7 
48.1 

50.6  ^s 

25 

55.6  ^5 
57.9  ""^ 


1.082      -0.414 
Si».735    64".i6 


-o.oi 

+O.X 


+0.01 
+t.o 


/^EiidiiiL 
Mag.  a. 9 


Right 
Ascension. 


h      m 

5   3, 


s 


42.05 
42.05 
42.01 

41.93 
41.82 

41.67 

41.51 

41.34 
41.17 

41.01 

40.87 
40.76 
40.68 
40.64 
40.65 

40.70 
40.79 
40.92 
41.09 
41.29 


o 

4 
8 

I 
5 

6 

7 

7 
6 


II 
8 

4 
I 

S 

9 
13 
17 
20 

23 


25 
27 

29 


41.52 

41.77 
42.04 

42.62  '9 

30 

42.92 
43.21  ^9 
43.50  II 

43.78 ; 
27 


44.05 

44.30 
44.53 


25 

23 
21 


44.74 

44-91  „ 
45.06  ^J 

45.17   g 

45.23   , 
45.26  3 


tian& 


-5" 


H 


37.7 

39.1 
40.4 

41.5 
42.3 

43-0 
43.4 
43-6 
43.6 
43.3 


^ 
13 

IX 

8 
7 

4 
a 

0 

3 
5 


7 

9 
II 


42.8 
42.1 
41.2 
40.1 

^      IS 

37-3  rt 


35.7 
34-0 

32.3 
30.5 

28.8 
27.2 

257 
24-5 
23.5 

22.8 
22.4 
22.4 
22.7 

23.4 

24.3 
25-5 
26.9 

28.5 

3^•^6 

334 
34-9 


17 
17 
18 

17 


16 

15 
12 
10 

7 

4 

0 

3 

9 

12 

14 
16 

I" 


X5 


1.004      -0.091 
4o'.249    43"-^ 


0.00 
+0.1 


0.00 
+1.0 


APPARENT  PLACES  0¥  STARS,  1915. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Hon  Solar 
Date. 


Jan.  0.4 
10.4 
20.4 

304 
Feb.    9.3 

193 
Mar.    1.3 

1 1.2 

21.2 

31-2 

Apr.  10.2 
20.1 

30.1 

May  lo.i 

20.1 

30.0 

June  9.0 

19.0 

28.9 

July    8.9 

18.9 
28.9 
Aug.  7.8 
17.8 
27.8 

Sept.  6.8 
16.7 
26.7 

Oct.  6.7 
16.6 

26.6 

Nov.  5.6 

15.6 

255 
Dec.    5.5 

15.5 
25.5 
35-4 


Sec*,  Tana 
Mean  Place 


fi  Auiigae. 
Mag.  4.8 


Ricfat 

Ascension. 


m 


5     7 

38.80 
3882 
38.78 
38.69 
38.56 


38.39 
38.19 
37.98 

37.77 
37.57 


4 

9 

13 

17 

20 
21 
21 
20 

17 


37.40 
37.27  '^ 

37.18 

37.14 
37.16 


9 

4 


37.23 
37.35 
37.53 

37-75 
38.02 

38.32 
38.65 
39.00 

39.37 
39.75 

40.89  f 
41.26^' 
41.61 


12 
x8 
22 

27 
30 

33 
35 
37 
38 
38 


35 
33 


41.94 
42.25 

42.53 
42.78 

42.98 

43-14 
43.24 
43.30 


31 
28 

25 
20 

16 

10 
6 


Declinar 
tionN. 


+3823 


tt 


17.2 
18.2 
19.0 
19.7 
20.3 

20.6 
20.7 
20.6 
20.2 
19.7 

9.0 

8.1 

7.1 
6.1 

5.0 

4.0 

3.1 

2.3 
1.6 

I.I 

0.7 

0.5 

0.5 
0.6 

0.8 

I.I 

1.5 
2.0 

2.6 
3.2 

4.0 

4.8 

5-7 
6.6 

7.5 

8.5 

9.5 
20.5 


10 
8 

7 
6 

3 

I 
I 
4 
5 
7 

9 
10 

xo 

II 

10 

9 
8 

7 

5 
4 

a 
o 

I 
2 

3 

4 

5 
6 

6 

8 

8 

9 

9 

9 
10 

10 
10 


1.276 
36'.538 


+0.792 


.ft 


5".59 


+0.02 
+0.1 


-o.oi 
+1.0 


19  H.  Camelop. 

Mag.  5.2 


Right 
Ascension. 


h     m 

5     8 


8 

39.43 

3924 
38.82 

38.21 
37.43 

36.52 
35.52 
34.48 

33.45 
32.48 

31.61 

30.88 

30.32 

29.95 
29.78 

29.83 
30.09 

30.55 
31.21 
32.05 


»9 
42 
61 

78 

91 

100 
104 
103 

97 
87 

73 
56 
37 
17 
5 

26 

46 
66 

84 
99 


33.04 

34.17!!^ 
35.41 
36.73 
38.11 


124 

132 

138 
142 


39.53 
40.96 

42.38 

43.76 

45.07 

46.29 

47.39 

48.35 
49.14 

49.74 

50.12 
50.29 
50.23 


143 
142 

138 

131 
122 


no 

96 

79 
60 

38 


I>eclina- 
tionN. 


+  79    8 


tt 


251 

28.0  "9 
30.6  »^ 
32.8 
34-5 


23 


35.8 

36.5 
36.6 

36.2 

35.2 

33.7 
31.7 
29.4 
26.9 
24.1 


17 
13 


7 

I 

4 
10 

IS 

20 

23 

25 
28 

28 


21.3 
18.5 

15.8  !I 

13.2 

10.9 


28 

27 
26 

23 


8.8 

7.1 
5.7 
4.8 
4.2 


21 

17 
14 

9 
6 


3 

7 
12 


4.1 
4.4 
5.1 

6.3 

7.8 '5 

19 

12.0^3 
25 


14.5 

17.3 
20.3 

23.3 
26.3 

29.3 


28 

30 

30 

30 
30 


5.307         +5-212 

3i*.5i2     io".oi 


+0.13        -0.08 
+0.1  +1.0 

[Kph  15] 


/i  Lepotis. 
Mag.  3.3 


Right 
Ascension. 


5  9 

8!6i 
8.60 

8.55 
8.46 

8.33 

8.17 
8.00 
7.82 

7.63 
7.45 

7.30 

7.17 

7.07 
7.02 

7.00 


3 
o 

5 
2 

3 


7.03 
7.II 

7.23 
7.38 
7.58 

7.80 
8.05 

8.32 
8.60 
8.89 

9.19 

9.49 
9.78 
0.07 

0.34 


8 
12 

IS 
20 

22 

25 

27 
28 

29 
30 

30 
29 

29 

27 

25 

^•59  „ 
0.82  ^3 
,  ^^  21 


1.45 
1.51 

1-53 


6 

2 


Dectina- 
tioaS. 


—  16  17 


ft 


76.7  '^ 
78.4  '^ 

79.8  ^^ 
81.0 


12 


81.9 
82.4 
82.6 
82.5 
82.1 

81.3 
80.3 

79.0 

77.4 
75.6 

73.6 

71.5 

69.3 
67.0 

64.8 

62.6 
60.6 

58.8 

57.3 
56.2 

55-4 
55.1 
55.2 
55.8 
56.8 


5 

2 

I 

4 
8 

10 

13 
16 

18 

20 

21 
22 

23 
22 

22 

20 

18 

IS 
II 

8 

3 
I 

6 

10 

13 
58.1 
59.8  '7 

61.7  '9 

63.8  " 

66.1  '5 
22 

68.3 

72.6" 


22 


1.042         -0.292 

6«.773     79".23 


-0.01 
+0.1 


0.00 
+1.0 


01  Auxigae. 

{Capella.) 
Mag.  0.2 


Right 
Ascension. 


h 
5 


m 
10 


8 
26.96 

26.98 

26.93 

26.82 

26.67 


2 

5 
II 

IS 
20 


22 


26.47 
26.25 
26.01  ^^ 

25.77  ''^ 
25.54 


23 
20 


25.34 
25.18 

25.08 

25.02 

25.03 

25.10 

25.23 
25.42 
25.66 

25.95 

26.28 
26.64 
27.03 

27.44 
27.86 

28.28 
28.71 
29.13 

29.54 
29.94 


16 

10 

6 

I 

7 

13 
19 
24 
29 
33 

36 
39 
41 
42 
42 

43 
42 

41 
40 

37 

30.31 
30.66  ^^ 

30.97  ^' 

31.25 

31.47 


31.65 
31.76 

31.81 


28 
22 
18 

II 

5 


Declina- 
tion N. 


+  45  54 


n 


58.2 

59-6 
60.8 
61.8 
62.6 

63.1 

63.4 

63.3 
62.9 

62.3 

61.4 
60.3 
59.0 
57.6 
56.2 

54.8 

53.5 
52.2 

51. 1 
50.1 

49.4 
48.8 

48.4 
48.2 

48.2 

48.4 
48.8 

49.3 
50.0 

50.8 

51.8 
52.9 
54.1 
55.5 
56.9 

58.3 

59-7 
61. 1 


14 
12 

10 

8 

S 

3 

I 

4 
6 


II 

13 
14 
14 
14 

13 

13 
II 

10 
7 

6 

4 

2 

o 

2 

4 
S 
7 
8 

10 

II 
12 

14 
14 
14 

14 
14 


1.437      +1.032 
24».448    4S".93 


+0.03 
+0.1 


-O.OI 

+1.0 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.4 

10.4 

20.4 

30.4 

Feb.    9.3 

19.3 
Mar.    1.3 

II. 2 

21.2 

31.2 

Apr.  10.2 
20.1 
30.1 

May  10. 1 
20.1 

30.0 

June  9.0 

19.0 

28.9 

July    8.9 

18.9 
28.9 
Aug.  7.8 
17.8 
27.8 

Sept.  6.8 
16.7 
26.7 

Oct.  6.7 
16.6 

26.6 
Nov.   5.6 

25.5 
Dec.    5.5 

15.5 
25.5 
35-4 


/3  Oiionis. 
{Rigd,) 
Mag.  0.3 


Risht 
Asccnsioii. 


h 
5 


m 
10 


8 
28.94 

28.95 
28.91 

28.83 

28.71 

28.57 
28.41 

28.24 

28.06 

27.90 

27.75 
27.63 

27.54 
27.50 

27.49 

27.53 
27.61 

2773 
27.89 

28.09 


4 
8 

za 
14 

16 

17 
z8 

16 
15 

13 

9 

4 

I 

4 
8 

12 

z6 
20 
22 


25 


Sec  6,  Tan  6 
Mean  Place 


D^ifr  a,  Dm  a 
D,^^,D«d 


28.31 
28.56 

28.83  Z 
29.11^^ 

29.40  ^^ 
30 
29.70 

29.99  ^^ 

30.28  ^9 

30.57  '^ 

30.84  ^J 

31.09 
31.33^^ 
31.54" 
31.72    ; 

31.87  ;5 

31.98  , 
32.05  7 
32.08  3 


Declma- 
tiooaS. 


-817 


1$ 


51.0 
52.6 
54.0 
55.2 
56.1 

56.9 
57.4 
57.6 

57.5 
57.2 

56.7 
55.9 

54-9 

53.7 
52.2 

50.6 
48.9 
47.0 

45.2 
43.3 

41.4 

39.7 
38.1 
36.8 

35.8 

35.1 
34.7 
34.8 
35.2 

35.9 

36.9 

38.3 

39.9 
41.6 

43-4 


16 

14 

12 

9 
8 

5 

2 

I 

3 
5 

8 


4 

X 

4 

7 

10 

14 
16 

17 
18 

19 


18 


45.3 

47.1  „ 
48.8  '7 


1. 01 1      -0.146 
27».i27    56".44 


0.00 

+0.1 


0.00 
+1.0 


A.  Aiixigtt* 

Mag.  4.8 


Right 


h     in 

5  13 

8 
1.92 

1.94 

I  .91 

1.82 

1.69 


2 

3 

9 

13 

17 


1.52 
1.32 
I. II 
0.89 
0.69 

0.51 

0.37 
0.27 

0.23 

0.24 

0.30 
0.42 
0.60 
0.83 
1.09 

1.39 
1.73 


20 
21 
22 
20 
18 

14 
10 

4 

I 

6 

12 

z8 

33 
26 

30 
34 


2.093^ 
2.46  37 
2.84 


38 
39 


323 

3.63 
4.01 

4.39 
4.76 

5" 
5-43 
5.72 

6.20  " 
16 

6.36 

6.48  " 

6.54    ^ 


40 
38 
38 

37 
35 

32 
29 
26 


Dedina- 
tionN. 


+  40     I 


tt 


40.3 
41.3 
42.3 
43.1 
43.7 

44.1 
44.2 
44.1 
43.8 
43.3 

42.5 
41.6 

40.5 
39.4 
38.3 

37.2 
36.2 
35.2 
34.4 
33.7 

33.2 
32.9 

32.7 
32.6 

32.7 

33.0 

33.3 
33.7 
34.3 
34.9 

35.7 
36.5 
37.4 
38.3 
39.3 

40.4 

41.5 
42.5 


10 

10 

8 

6 

4 

I 
I 

3 

S 
8 

9 
zz 

zz 

zz 

zz 

zo 

zo 

8 

7 
S 

3 

2 

z 
z 

3 

3 
4 
6 
6 
8 

8 

9 

9 
zo 

zz 

zz 
zo 


Z.306      -1^.840 
9».S85    28".8z 


+0.02        -o.oi 

+O.Z  +X.O 

[Eph  15) 


r  Ozioiiis. 

Mag.  3.7 


Rl<]it 
Ascensioii. 


h 
5 


13 


8 

30.55 
30.56 
30.52 
30.44 
30.33 


4 

8 

zz 

14 


z6 


30.19 
30.03 
29.86  '7 
29.69  ^7 
29.52 


17 

15 


2937 
29.25 

29.17 

29.12 

29.11 

29.15 
29.23 

29-35 

29.51 
29.70 


Z2 

8 

5 

z 

4 
8 

Z2 
Z6r 

19 
23 


34 

27 

28 


2993 
30.17 
30.44 
30.72 
31.01  »9 
30 

31.31 
31.60*9 

32.17 
32.45 


28 

35 


32.70 

32.94 
33.16 

33.34 
33.49 

33.61 
33.68 

33.72 


24 
22 

z8 
IS 

Z2 

7 

4 


Dedina- 
tianS. 


-655 


1$ 


61.9 

63.4 
64.8 

65.9 
66.9 

67.6 
68.0 
68.3 
68.3 
68.0 

67.5 

66.8 

65.9 
64.7 
63.4 

61.8 
60.2 

58.4 
56.6 

54.8 

53.0 

5X.3 
49.8 

48.5 
47.5 

46.8 

46.5 

46.5 
46.8 

47.5 


14 
zz 

zo 
7 

4 

3 

o 

3 

5 

7 

9 

2 

3 
6 

6 

8 
8 
8 
8 

7 

5 

3 
o 


3 
o 

3 

7 
zz 


13 
15 
17 


48.6 

49.9 
51.4 
531 

«•»  ;i 

566 

58-3  J' 
60.0 '7 


Z.OO7  -0.122 

28».726    67".54 


0.00 

+O.Z 


0.00 

+Z.O 


o  ColiuiLlMe. 

Mag.  4.9 


Ri^t 
AscmriwL 


h     m 

5  14 

8 
26.99 

26.95 
26.86 
26.72 

26.55 


4 

9 

14 

17 

2Z 

23 

24 


26.34 
26.11 

^5-87  ,, 
25.63  \\ 
25.40  ^^ 

25.01 
24.87  '* 
2^,77 
24.72 


10 


24.71    - 
24.76   ^ 

24.85  ,^ 

24.99  ,1 

25.18  ^9 
22 

25.40 

25.65 

25.93  ,. 
26.23 

26.55  ^' 
33 

26.88 

32 

31 

30 
28 

25 

2Z 

z8 

13 

9 

4 

z 


27.20 

27.53 
27.84 

28.14 


28.42 
28.67 
28.88 
29.06 
29.19 

29.28 
29.32 
29.31 


DccSnfr 
tiaS. 


-345« 

37.8 

40.5 '' 

42.9^ 
44.8 '9 

47.6 

48.3 
48.5 
48.3 

47.7 

46.6 

45.1 

43-3 
41. 1 

38.6 

35-9 
33-1 
30.2 
27.2 

24.4 

21.6 
19. 1 
17.0 


r 

2 

2 

6 
iz 

'5 
18 

» 

25 


38 

29 

30 
28 

28 

31 
13.8'; 


130 
12.7 

13.0 

13-9 
15.2 


13 
19 


22.0 

24.9 ; 
31.0 

36.8  ^ 


1.220     -0.700 

24*.975  40j5^ 
-0.02        *o.or 
+O.Z         +10 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


If  ean  Solar 
Date. 


Jan.  0.4 
10.4 
20.4 

30.4 
Feb.    9.3 

19-3 
Mar.    1 .3 

"•3 
21.2 

31.2 

Apr.  10.2 
20.1 
30.1 

May  lo.i 
20.1 

30.0 

June  9.0 

19.0 

29.0 

July    8.9 

18.9 
28.9 
Aug.  7.8 
17.8 
27.8 

Sept.  6.8 
16.7 
26.7 

Oct.  6.7 
16.7 

26.6 
Nov.  5.6 

25.5 
Dec.    5.5 

15.5 
25.5 
35.4 


y  OzioniB. 

(Bellatrix.) 
Mag.  1.7 


Right 
Ascension. 


h     m 

5  20 

36.15 
36.17 

36.15 
36.09 

35-99 


3 
6 


35.86 

3571 

35-55 

35.38 
35-22 

35.08 

34.96 
34.88 

34.84 
34.83 

34.88 
34.96 
35.09 
35.25 
35.45 

35.68 

35-93 
36.20 

36.49 
36.78 


10 
13 

16 

16 
14 


12 
8 

4 

z 

5 

8 

13 
16 

20 

23 

25 
27 

29 

29 

30 


30 


37.08 
37.38 

37.97  J 
38.25  '^ 


38.52 

38.77 
39.01 

39.21 
39.38 

39.51 
39.61 
39.66 


27 

25 
24 
20 

17 
13 

zo 


Declina- 
tion N. 


+    616 


tt 


32.0 

31. 1 

30.3 
29.6 

29.1 

28.7 

28.3 
28.1 
28.0 
28.1 

28.2 
28.5 
28.9 
29.4 
30.1 

30.9 
31.8 
32.8 

33.9 
35.1 

36.2 

37-3 

38.4 

39.3 
40.0 

40.6 
41.0 
41. 1 
41.0 
40.6 


9 

8 

7 
5 
4 

4 
2 

z 

z 

z 

3 

4 

5 

7 
8 

9 
zo 

zz 

Z2 
ZZ 

ZZ 

zz 

9 

7 
6 

4 

z 

z 

4 
6 


40.0 

39-3 
38.4 
37-4 

36.4 


7 

9 
zo 


35.4 
34.3 
33.4 


zo 


ZZ 


Sec«,Tan« 
Mean  Place 


Z.006      -i^.zzo 
34".277    24".75 


0.00 

4C.Z 


0.00 
+Z.O 


/^Taurl. 
Mag.  Z.8 


Right 
Ascension. 


h     m 

5  20 


57.16 
57.20 
57.18 

57.11 
57-01 

56.86 
56.69 

56.51 
56.33 
56.15 

55.99 

55.87 
55.78 
55.73 
55.74 

55.79 

55.89 

56.04 

56.23 
56.46 


4 

2 

7 
zo 

15 

17 
z8 

z8 

z8 

z6 

za 

9 

5 

z 

5 

zo 

15 

19 

23 
36 


29 


56.72 
57.01 
57.32  3^ 
57.65  ^^ 

57.99  ^^ 


Declina- 
tion N. 


58.33 
58.67 

5901 

59.35 

59.67 

59.98 
60.27 
60.54 
60.78 
60.97 

61.13 
61.25 
61.31 


34 

34 
34 
34 
32 
31 

29 

27 

24 

19 
z6 

Z2 

6 


+2832 


tt 


21.9 

22.3 

22.6 

22.9 

23.2 

23.3 

23.4 

23-3 
23.1 

22.7 

22.3 

21.8 

21.3 
20.8 
20.3 

19.8 
19.4 

19.2 
19.0 

18.9 
18.9 

19.0 
19.2 

19.4 
19.7 

20.0 

20.3 

20.6 
20.9 

21. 1 

21.4 

21.6 

21.9 

22.2 
22.5 

22.8 
23.2 
23.6 


4 
3 
3 

3 

z 

z 
z 
2 
4 
4 

5 
5 
5 
5 
5 

4 

2 

2 
z 
o 

z 

2 
2 

3 
3 

3 
3 

3 

2 

3 

3 

3 
3 
3 
3 

4 

4 


Z.Z38      +0.544 
5S"-053    12  ".08 


+O.OZ  -o.oz 

+O.Z  +Z.O 

[Eph  isl 


17  Camelop. 

Mag.  5.8 


Right 
Ascension. 


h     m 
5   22 

s 
12.03 

12.04 

11-95 
11.77 

II. 51 


z 

9 

z8 

36 

33 


II. 18 
10.81  27 
39 


39 
38 
34 


29 


10.42 
10.03 

9.65 

9.31 
9.02 

8.80*^ 

8.67  '2 

8.63    J 

8.67 

8.81  ^^ 
22 
9-03 

^•^^  38 
9.72  ^ 

45 
0.17 

0.67  s<^ 


1. 21 
1.79 
2.40 

302 

3-65 
4.28 

4.89 
5.48 

6.04 
6.56 
7.03 
7.44 

7-77 

8.02 
8.18 
8.24 


54 

58 
6z 

63 

63 

63 
6z 

59 
56 

52 
47 
41 
33 
25 

z6 
6 


Declina- 
tion N. 


+  62  59 


ft 


64.6 

66.8 
68.9 
70.7 
72.1 

73-2 

73.9 
74-0 

73.7 
73.0 

71.9 
70.4 
68.6 
66.6 

64.5 


22 

2Z 

z8 
14 

ZZ 

7 

z 

3 
7 

ZZ 

IS 
z8 

30 

az 

22 


62.3 
60.0^3 

57-9 

55.9 
54.0 


20 


19 
z6 


52.4 

51. 1 
50.0 

49.2 
48.7 

48.5 
48.7 

49.2 

49.9 
510 

52.4 
54.0 

55.9 

57.9 
60.1 

62.4 
64.8 
67.1 


13 

ZZ 

8 

5 

3 

3 

5 

7 
zi 

14 

z6 

19 
20 

22 
23 

24 
23 


2.203      +1-963 
8-.323    5Z"64 


+0.05 
+0.1 


-0.02 

+Z.O 


/3  Leporis. 

Mag.  3.0 


Right 
Ascension. 


m 


5  24 


38.08 
38.08 
38.03 

37-94 
37.81 

37-66 

37.48 
37.28 
37.08 
36.89 

36.72 

36.57 
36.46 
36.38 

36.35 

36.36 
36.42 
36.52 
36.65 

36.83 


5 

9 

13 

IS 

z8 
20 
20 

19 
17 

15 

ZZ 

8 

3 

z 


zo 

13 

z8 

2Z 


37.04  ^^ 
37.28  ^4 

37.54 
37.82 

38.11 


36 
38 
39 

30 


38.41 

38.71 
39.01 

39-30  II 
39.58  "* 


30 
30 


37 

25 
22 

19 


39-85 
40.10 

40.32 
40.51 

40.66  ^5 

ZZ 

40.77  , 

40.84   ' 

40.87    3 


Declina- 
tions. 


-2049 

30.9 

33-1 

36.8  '7 
38.1  '3 


23 
20 


39.2 

39.9 
40.2 

40.2 
398 


ZZ 

7 

3 
o 

4 
8 


ZZ 


39.0 

37.9  „ 
36.6  '3 

34.9  '' 


33.0 


19 

2Z 


3^-9  ,, 
28.6  ^3 

26.2  ^4 

23.8  '^ 

21.4^^ 

23 

19.1 

17.0 

I5-I 

13.5 
12.2 

11.4 
II. I 
11.2 
11.8 
12.8 


2Z 
19 

z6 

13 
8 

3 

z 

6 

zo 

15 


z8 

2Z 


14-3 
16.1 

18.2 
20.6  ^4 
23.1  ^5 
25 
25.6 
28.1  »s 

30.4  ""^ 


Z.070      -0.380 
36'.i99    3S".i7 


-o.oz 

■H0.Z 


0.00 
+1.0 


334 


APPARENT  PLACES  QfF  STAES,  1915, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Mag.  4.9 


Right 
Ascension* 


Dediiifr- 
tionN. 


Oxionls. 

Mag.  2.5 


Right 
Ascension. 


Declina* 
tionS. 


OnMmbiidge  966. 
Mag.  6.4 


Right 
Ascensioa. 


Dedina- 
ticmN. 


a  Lepoiis. 

Mag.  2.7 


Right 


Decfina- 
tionS. 


Jan.  0.5 
10.4 
20.4 

30.4 

Feb.    9.3 

193 
Mar.    1.3 

"•3 
21.2 

31-2 

Apr.  10.2 
20.2 

30.1 

May  1 0.1 

20.1 

30.0 

June  9.0 

19.0 

29.0 

July    8.9 

18.9 
28.9 
Aug.  7.8 
17.8 
27.8 

Sept.  6.8 
16.7 
26.7 

Oct.  6.7 
16.7 

26.6 

Nov.   5.6 

156 

25-5 
Dec.    5.5 

15.5 
25.5 
35-4 


Sec  8f  Tan  8 
Mean  Place 


jy^j,  a.  Dm  a 


h     m 

5  27 


3.86 

3.90 
3.89 
3.83 
3-72 

3-57 
340 

3-21 

301 
2.83 

2.66 
2.52 

243 
2.38 

2.37 


4 

X 

6 

IX 

15 

17 

19 
90 

x8 
17 

14 
9 

5 

I 

5 


2.42 

2.52 
2.67 
2.86  '9 

33 


10 
15 


3.09 

3.35 
365 
396 

430 
4.64 


26 

30 
31 
34 
34 
35 


36 
36 


4-99 
5-35 

6.06  35 

6.40  3^ 

32 

6.72 
7.03  2^ 

731 
7.56 

777 


28 

2$ 
21 


7.94 
8.07 

8.14 


17 

13 

7 


+  32    7 


ti 


584 
59.1 
59-6 
60.1 
60.5 

60.8 
61.0 
61.0 
60.8 
60.4 

60.0 

594 
58.8 

58.1 

574 

56.7 
56.1 
55.6 

55.2 

54-9 

54-7 
54-6 

54.6 

54.6 

54.8 

55.0 

55.2 

55-5 
55.8 

56.1 

564 
56.8 

57-2 
57.6 
58.1 

58.7 
59.3 
59.8 


7 

5 
5 
4 
3 

2 
o 

2 

4 
4 

6 
6 

7 

7 
7 

6 

5 
4 

3 
2 


o 
o 

2 
2 


3 
3 
3 
3 

4 
4 

4 

5 
6 

6 

5 


h     xa 

5  27 

8 
41.67 

41.69 

41.67 

41.61 

41-51 

41.38 
41-23 
41.07 
40.90 
40.74 

4059 
40.47 

40.38 

40.32 

40.31 


5 
6 

7 
6 


12 

9 
6 


3 
8 


IX 


40.34 
40.42 

40.53  ,, 
40.68  ^5 

40.87 


19 

21 


x.x8i       +0.628 
II-.663    4»".64 


41.08 
41-32 

41.58 
41.86 

42.15 

42.44 

42.74 
4304 

43.33 
43.61 

43.87 
44.12 

44.35 
4456 

44.73 

44.86 
44.96 
45.01 


24 
26 
28 
29 
29 

30 

30 
29 

28 

26 

as 

23 
21 

17 
13 

10 

5 


—   021 


n 


34.0 

35-2 
36.3 
37.3 
38.1 

38.7 
39.1 
39-4 
39.4 
39.3 

39-0 
38.6 

37.9 
37-1 
36.1 

34-9 

33.7 

32.3 

30.9 
29.4 


12 

II 

10 

8 

6 

4 

3 

o 

I 
3 

4 

7 
8 

10 

12 

12 

14 
14 
15 
14 
28.0 

26.6  '^ 

254  " 

24.3 

23.4 


II 


22.8 
22.4 
22.4 

22.6 
23.2 

24.0 
25.0 
26.3 
27.6 
29.1 

30.5 
32.0 

33.3 


4 
o 
2 
6 
8 

10 

13 
13 
15 
14 

IS 
13 


+o.oa 
+0.1 


-o.oi 
+1.0 


1. 000      -0.006 
39».8o9    40". 3 1 


0.00  0.00 

+0.1  +1.0 

TBphis] 


m 
28 


4 
21 


h 
5 
a 
27.27 

27.23 

27.02 

26.66  3^ 

26.16  f 
61 

25.55  . 
24.86  ^ 

73 


24.13 


74 


23.39  ^, 

22.68  7' 
64 

22.04  ^ 
21.48  5^ 
21.04  ^ 
20.73  ^l 
20.57  " 


16 

I 


20.56 
20.71 
21.01 

2145 
22.02 

22.72 

23.52 
^440 

25.36  ^ 

26.37  '°' 
104 


IS 
30 
44 

57 
70 

80 
88 


27.41 
28.47 

29.53 
30.57 
31.57 

32.52 
33.40 
34.18 

3484 
35.38 

35.76 

35-99 
36.05 


106 
106 
104 
100 

95 

88 

78 
66 

54 
38 

23 
6 


+  74  59 

38.8  '* 
41.3  '5 

46.8 

47.7 
48.1 

47.9 
47.1 

45.9 
44.2 

42.2 

39.9 
37.3 

34.7 
32.0 

293 
26.7 

24.4 

22.2 
20.4 
18.8 
17.7 
16.9 

16.5 
16.5 
16.9 
17.7 
18.9 

20.4 
22.3 

24.5 
27.0 

29.7 

32.5 
35.3 
38.1 


9 

4 

2 

8 

12 

17 
20 

23 
26 

26 

27 

27 
26 

23 
22 

18 

16 

II 

8 

4 

o 

4 

8 

12 

IS 

19 

99 

25 
27 

98 

28 
28 


h     m 

5  28 

■ 
60.74 

60.74 

60.70 

60.62 

60.50 


4 
8 


12 
IS 


60.35 
60.18  '7 

59.99  ]l 
59.80  \l 

59.62  '* 


59.45 

59.31 

59.19 
59.12 

59.09 

59.10 

59.15 
59.25 
59-39 
59.56 


17 

14 
12 

7 

3 
I 

5 
10 

14 

17 
21 


3.862 

2I*.04S 


+3.730 

22  ".90 


+0.10 
+0.1 


-0.03 
+1.0 


59.77  _ 
60.00      ^ 

60.53 

60.82    ^9 
29 

61. II 
61.41    3<> 

61.71^'' 
62.00  ^2 

62.28  ^^ 
27 

62.55 

62.80  ^5 
63.03  ^3 
63.22 

63.38 


19 
16 


63.50 

63.58 
63.61 


12 

8 
3 


-1752 


II 


31 


7 


520 

54- '  „ 
57-6  '* 

59-0  ;t 

60.0 
60.7 
61.0  ^ 
61.0  ^ 
60.7     ^ 

I 
60.0 

57-8  ^ 

t'-  ^ 
54-^  «> 

50.4  „ 
48.1  *^ 

45-9  „ 
43.6  'j 

22 


90 
19 


41.4 

394 

37.5  J, 
36.0  '5 

34.8" 


34.0 
33.6 
33.7 
34.2 

35-1 


8 

4 
z 

5 

Q 

14 


36.5  „ 
^8.2  '' 


20 

23 


38 

40.2 

42.5  „ 
44.8  ^ 

^       24 

47.2 

49.6 

51.8 


1.051      -o.3«3 
58-.865    56".<^5 


-0.01 

40.I 


0.00 

•t-LO 


APPARENT  PLACES  OE  STARS,  1915. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


\ 


Mean  Solar 
Date. 


^  Otionlf . 
Mag.  4.5 


Right 
Ascension. 


Dedina- 
tionN. 


Jan.  0.5 
10.4 
20.4 

30.4 
Feb.    9.3 

193 
Uar.    1.3 

11.3 
21.2 

31.2 

Apr.  10.2 
20.2 
30.1 

May  1 0.1 
20.1 

300 
June  9.0 

19.0 

29.0 

July    8.9 

18.9 
28.9 
Aug.  7.9 
17.8 
27.8 

Sept.  6.8 
16.7 
26.7 

Oct.  6.7 
16.7 

26.6 
Nov.  5.6 

25.6 
I^.    5-5 

15-5 
25.5 
35-4 

Sec«,Tan(5 
Mean  Place 


h 
5 


m 
30 


8 
II. 10 

II. 14 

11.13 
11.07 

10.98 

10.86 
10.71 

10.55 
10.38 

10.21 
10.07 

9-95 
9.86 

9.81 

9.80 

9.84 
9.92 
0.04 
0.20 

0.39 


4 

I 

6 

9 
12 

IS 
16 

17 
17 
14 

12 

9 

5 
z 

4 

8 
12 
16 

19 
22 

0.61 
0.86  ^5 
27 


1. 13 
1.42 

I.71 


29 

29 
30 


2.01 


31 


2.32 

2.62  3° 
30 
29 

27 

27 

24 
21 

18 

IS 

II 
6 


2.92 
3.21 

3.48 

3-75 

3.99 
4.20 

4.38 

4.53 
4.64 

4.70 


+   925 


65.5 
64.8 

64.2 

63.6 

63.2 

62.8 
62.5 
62.4 
62.3 
62.2 

62.3 
62.5 
62.7 
63.1 
63.6 

64.2 
64.9 

657 
66.6 

675 

68.5 
69.4 

70.3 
71.1 

71.8 

72.3 
72.6 

72.7 

72.6 

72.3 

71.8 
71. 1 
70.4 

695 
68.6 

67.7 
66.9 
66.1 


7 
6 

6 

4 
4 

3 

I 


t  Otionif . 

Mag.  2.9 


Right 
Ascension. 


4 

5 
6 

7 
8 

9 

9 
10 

9 

9 

8 


9 
9 
9 

8 
8 


1. 014      +0.166 
9'i93    S8"i7 


0.00 
0.0 


0.00 
+1.0 


h  m 

5  31 

8*34 

8.37 

8.35 
8.28 

8.18 

8.05 
7.89 
7.72 

7-55 
7.38 

7.23 
7.10 

7.01 

6.95 
6.93 

6.95 
7.01 

7.12 

7.26 

7.44 

7.65 
7.89 

8.14 

8.42 

8.70 

8.99 
9.29 

9.58 
9.87 

20.15 


20.42 
20.67 
20.89 
21.10 
21.27 

21.40 
21.49 

21.54 


3 

2 

7 
10 

13 

16 

17 
17 
17 
IS 

13 

9 
6 

2 

2 

6 
II 

14 
18 

21 
24 

25 

28 
28 
29 

30 
29 

29 

28 

27 

25 
22 

21 

17 
13 

9 

5 


Declina- 
tions. 


-5  57 


// 


47-9 

49-4 
50.8 

52.0 

53.0 

53.8 

54-3 
54.6 

54-7 
54.5 

54.1 

53.5 
52.6 

51-5 
50.3 

48.9 

47.3 

45.7 
44.0 

42.3 

40.6 
39-0 
37.5 
36.3 

!  35.3 


IS 
14 
12 

10 
8 

5 

3 
I 


6 
9 


34.6 
34-3 
34-3 
34.6 

35-3 


7 

3 
o 

3 

7 
10 


36.3 
37.6 

39.1  ^^ 
40.8  '7 

42.5  '' 


13 
IS 


44.3 
46.1 

47.7 


18 


18 
16 


1.005      -0.104 
i6'.49i     53  ".66 


0.00  0.00 

0.0  +1.0 

tEph  isl 


t  Ozlonis. 

Mag.  1.8 


Right 
Ascension. 


3 

2 

6 

9 
13 

15 

17 

17 
16 

15 

13 

9 
6 


h     m 

5  31 

55*85 
55.88 

55.86 

55.80 

55.71 

55.58 

55-43 
55.26 

55.09 
54.93 

54.78 

54.65 
54.56 
54.50 
54.49 

54.51 
54.58 

5469 

54.84 
5502 

55.23 

55.47  ^, 

55.73  ,, 
56.00  ^7 

29 
56.58  ^^ 
56.88  3° 

57.17''' 
57.46 

57-74 


7 
II 

IS 
18 

21 
24 


58.01 

58.27 

58.50 

58.71 
58.88 

59.02 
59-12 

59.17 


29 
29 

28 
27 


26 

23 
21 

17 
14 

10 

S 


Declina- 
tions. 


-    I  15 


»f 


2.9 
4.2 

5.4 
6.4 

7.2 

7.8 
8.3 

8.6 
8.6 

8.5 

8.2 

7-7 
7.0 
6.2 

5.2 

4.0 

2.7 

1.3 
9.8 

8.4 

6.9 

5-5 
4.2 

3.1 
2.2 

1.6 
1.2 
1.2 

1.5 
2.1 


13 
12 

10 

8 

6 

5 

3 
o 

I 
3 

S 

7 
8 

o 


4 

3 

I 

9 
6 

4 
o 

3 
6 

8 


C  Taorl. 
Mag.  3.0 


Right 
Ascension. 


2.9 
4.0 

5.3 

6.7 

8.2  '5 

16 

9.8 


II 

13 
14 


11.3 
12.7 


15 
14 


1. 000      -0.022 
53''9SS    i9".io 


h 
5 


m 
32 


0.00 
0.0 


0.00 
+1.0 


35.88 

35-92 
3592 
35.87 
35.77 

35.64 
35-49 

35.32 

35.14 

34.97 ': 

i^ 

34.82 

34.70 
34.61 

34.55 
34.55 


4 

o 

5 
10 

13 

IS 

17 
18 


12 

9 
6 


8 


34.59 

34-67  ^, 
34.80  '3 

17 

34-97   ' 
35-18 


21 


3542 
35.68 

35.97 
36.27 

36.58 


24 

26 
29 
30 
31 
32 


36.90 
37.22  3^ 

37.55  ^^ 

37.87 

38.17 


38.47 
38.76 
39.02 

39-25 
39.45 

39.61 

39.73 
39.80 


Declina- 
tion N. 


+  21      5 


32 
30 
30 


29 
26 

23 
20 

16 

12 


I 


38.1 
38.1 
38.1 
38.1 
38.1 

38.0 
38.0 

37.9 
37.8 
37.6 

37.4 
37.2 
37.0 

36.9 
36.8 

36.7 
36.7 
36.9 
37.1 

37-3 

37.6 
38.0 

38.4 
38.8 

39.2 

39.5 
39.8 

39-9 
40.0 

40.0 

39-9 
39-7 
39.5 
39.3 
39.1 

38.9 
38.8 

38.7 


o 
o 
o 
o 

I 

a 

I 
I 
2 
2 

2 
2 
I 
I 
I 

o 

2 
2 
2 

3 

4 

4 
4 
4 
3 

3 

I 

I 
o 

I 

2 
2 
2 
2 
2 

I 
I 


1.072      +0.386 
33".85o    29".69 


+0.01 
0.0 


0.00 

+1.0 
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APPARENT  PLACES  OE  STARS,  1915. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.5 

10.4 
20.4 

30.4 

Feb.    9.3 

19.3 
Mar.    1.3 

11.3 
21.2 

31.2 

Apr.  10.2 
20.2 
30.1 

May  1 0.1 
20.1 

300 
June  9.0 

19.0 

29.0 

July    8.9 

18.9 
28.9 
Aug.  7.9 
17.8 
27.8 

Sept.  6.8 
16.7 
26.7 

(3ct.  6.7 
16.7 

26.6 

Nov.   5.6 

156 
25.6 

Dec.    5.5 

15.5 
25.5 
35-4 


C  Ozionls. 
Mag.  2.0 


Right 
Ascension. 


Sec  6,  Tan  S 
Mean  Place 


h    m 
5  36 


30.04 
30.07 
30.06 
30.00 
29.91 

29.78 
29.63 
29.46 
29.29 
29.13 

28.98 
28.85 

28.75 
28.69 

28.67 


3 
I 

6 

9 
13 

15 

17 

17 
z6 

15 

13 
10 

6 


3 
6 


10 
IS 


D^^  ttj  Dm  a 


28.70 

28.76 

28.86 

29.01 

29.18  '7 
21 

29.39  _ 
29.63  ^ 

29.88  ^s 

30.15 
30-43 


27 
28 


30.72 
31.02 
31.32 
31-61 
31.89 

32.16 
32.42 
32.65 
32.86 

33.04 

33.18 
33.29 
33.34 


29 

30 

30 
29 

28 

27 

26 

23 
21 

18 

14 

II 


Declina- 
tion S. 


-  158 


/» 


66.4 
67.8 
69.0 
70.1 
71.0 

71.6 
72.1 

72.4 

72.5 
72.4 

72.0 

71.5 
70.9 

70.0 

68.9 

67.7 
66.4 
65.0 

63.5 
62.0 

60.5 

59-1 

57.8 

56.7 
55-8 

55.2 
54.8 
54.8 
55.1 
55-7 

56.6 

57.7 
59.0 
60.5 
62.1 

63.7 
65.2 

66.7 


14 
12 
II 

9 
6 

5 

3 

I 

I 
4 


a  Colnmbse. 
Mag.  a. 8 


Risrht 

Ascension. 


4 

3 

I 

9 

6 

4 
o 

3 
6 


II 

13 

15 
16 

16 

15 
15 


i.ooi      -0.03s 
28VI73    72".54 


0.00 
0.0 


0.00 
+1.0 


h     m 

5  36 

36^28 
36.26 
36.19 
36.08 
35.92 


7 
II 

16 
19 


22 


35.73 

35-51  „ 
35-28  ^3 

35.04  ^* 
34.81 


23 
22 


34-59  ,„ 

34-24 

34.13 
34.06 


34.03 

34.05 
34.12 

34.24 
3440 


II 

7 
3 

2 

7 
12 

16 

20 


23 
26 

29 


34.60 

34-83 
35.09 
3538  ,^ 

35.68  3^ 
32 

36.00 

36.33  II 
36.65  3 
36.97  3 

37.28  3' 
29 

37.57  ^^ 

37.84  II 
38.08  ^^ 

38.28  ^^ 
38.44 


16 


38.55 
38.62 

38.63 


II 

7 

I 


Declina- 
tions. 


-34    6 


tt 


64.4 
67.2 

69.7 
71.8 

73.6 

75.0 
75.9 

76.4 
76.4 

75.9 


28 

25 

21 
18 
14 

9 

5 
o 

5 
8 


75-1  „ 
73.8 

72.1  ' 

70.2  '9 
62.6  'l 

59-8 :! 

28 


o  Avxifse. 

Mag.  5.5 


Right 
Ascension. 


54.1 


48.8  ^s 
46.6  " 

44.7 
43.2 

42.3 
41.8 

41.9 

42.6 

43.8 

45.6 
47-8 

50.3 
53-2 
56.2 

59-3 
62.3 

65.2 


19 

15 

9 

5 

I 

7 
12 

18 

22 

25 
29 

30 
31 

30 
29 


h     m 

5  39 

s 

21.65 

21.70 
21.68 
21.60 
21.46 


5 
2 

8 

14 
20 


21.26 
21.02 
20.76 
20.50 
20.24 

20.01 


24 
26 

26 

26 

23 
20 


19.81 
19.66  '5 

19.56 

19.53 


1.208      -0.677 
34".264    68".oo 


-0.02  0.00 

0.0  +1.0 

[Eph  15I 


19.56 

19.65 
19.81 

20.02 

20.29 

20.61 

20.97 

21.35 
21.77 

22.20 

22.65 
23.11 
23.57 


10 

3 
3 


9 
16 

21 

27 
32 

36 
38 
42 

43 
45 

46 
46 

45 


24.02 

24.46  ^ 

42 

24.88 
25.28  4^ 
25.65  37 
25.98  33 

26.26  '^ 
22 

26.48 

26.64 

26.74  ^° 


16 


Declina- 
tion N. 


+  49  47 


n 


35.4 
37.0 

38.5 

39.9 
41.0 

41.9 

42.5 
42.7 

42.6 

42.2 

41.4 
40.4 

39-2 
37-8 
36.3 


16 

15 
14 
II 

9 


4 
8 

10 
12 

14 

IS 
16 


16 
IS 

15 


34.7 

33.1 
31.6 

30.1 

28.8  '3 
12 

27.6 

26.6 

25-8 

25.1 
24.7 


10 

8 

7 
4 

2 


^  Lcporis. 
Mag.  3.7 


Ricfat 
Asccnskm. 


Dedbft. 

tionS. 


24.5 

24.5 

24.7 
25.0 

25.6 


o 

2 

3 
6 

8 


10 
II 


26.4 

27.4 
28.5 
29.8  ^3 
31.2  " 


32.8 

34.4 
36.0 


14 
16 

16 
16 


1.549      +1.183 
i8».8i7    24".84 


+0.03 
0.0 


-o.oi 
+1.0 


h     m 

5  43 

s 

8.08 
8.10 
8.08 
8.02 

7.91 

7-77 
7.61 

7.43 

7.24 
7.06 

6.89 

6.75 
6.63 

6.55 
6.51 

6.52 
6.56 
6.65 
6.77 
6.94 


2 

2 

6 

II 

14 

16 
18 

19 
18 

17 

14 
12 

8 

4 
I 

4 

9 
12 

17 
19 


-1450 

65.2 
67.3 


69.1 
70.7 
72.0 


91 

18 

16 

13 


73.1 

73.8 
74.2 

74.3 
74.1 


22 


7.13 

7-35  ,, 
7.60^5 

8.15'* 
29 

8.44 

8-73 :: 

30 
29 


73-6 
72.8 

717 

70.3 
68.7 


II 

7 

4 

X 

a 
5 


9.03 
932 
9.61 


9.88 
10.14 
10.38 

10.59 
10.76 


29 

27 

26 

24 
21 

17 
14 


8 
II 

14 

16 

n 
67.0 

65.0" 

63.0*^ 

68.9" 

58.8" 
54-8  '? 


18 

IS 

II 

8 


10 


10.90 
11.00 
11.05    ^ 


53.0 
51.5 
50.4 

49.6 
49.2 
49.2 
49.6 

50.5 

51.8 

53.4 
55.3 

59.6:; 

61.9 

64.2  '^ 
66.4 


4 
0 

4 

9 

13 

16 
19 

91 


2a 


1.035         -0.265 

6».2o8    7o".26 


■o.oi 
0.0 


0.00 
+1.0 


APPARENT  PLACES  OF  STARS,  1915, 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.5 
10.4 
20.4 

304 

Feb.    9.4 

193 
Mar.    1.3 

II-3 
21.2 

312 

Apr.  10.2 
20.2 
30.1 

May  1 0.1 
20.1 

30.1 

June  9.0 

19.0 

29.0 

July    8.9 

18.9 
28.9 
Aug.  7.9 
17.8 
27.8 

Sept.  6.8 
16.8 
26.7 

Oct.  6.7 
16.7 

26.6 

Nov.  5.6 

15.6 

25.6 

Dec.    5-5 

15-5 
25-5 
35.5 


SecS,Tand 
Mean  Place 


33a8i*»— 191S 


K  Ozioals. 

Mag.  a. 2 


Right 
Ascension. 


3 

I 

6 


7 
8 

7 
6 

4 

I 

7 

3 

I 


h     m 

5  43 

s 

45.36 

45.39 

45.38 

45.32 
45.22 

45-09 

44.93 
44.76 

4458 
44.41 

44.25 
44.11 

44.00 

43-93 
43.90 

43.91  . 
43-96  5 
4405  7, 
44.18  ]l 

44.34  ^ 

44.54 
44.76 

45.01 

45.27 

45.55 

45.84 
46.13 

46.43 
46.72 

47.01 

47.28 

47-54 
47.78 

47-99 
48.17 

48.31 
48.41 

48.47 


23 

25 
26 

28 

29 

29 

30 
29 

29 

27 

26 

24 
21 
18 

14 

zo 
6 


Declina- 
tions. 


-941 


// 


51.0 
52.9 

54-5 
55.9 
57.0 

58.0 
58.6 
590 

59.1 
58.9 

58.5 
57-8 

56.9 
55-7 
54.4 

52.8 

51. 1 
49.3 
47.5 
45.6 

43-7 
42.0 

40.4 

39.1 
38.1 

37.3 
36.9 
36.9 
37.3 
38.1 

39-2 
40.7 

42.3 
44.2 

46.2 

48.2 
50.2 
52.1 


19 
16 

14 
II 

10 

6 

4 
I 

2 

4 

7 

9 

2 

3 
6 

7 
8 

8 
9 


7 
6 

3 
o 

8 


4 
o 

4 
8 

II 

15 
16 

19 
20 

20 

20 

19 


1.015       -0.171 
43-.496    56".49 


0.00  0.00 

0.0  +1.0 

—22 


<^  Dozadofl. 

Mag.  4.5 


Right 
Ascension. 


h     m 

5  44 


40.44 
40.26 

39.98 
39.62 

39.19 

38.69 

38.15 

37.59 
37.01 

36.45 


18 
28 
36 

43 
50 

54 
56 
58 
56 
54 


49 
45 


35.91 
35.42 

34.97  ,^ 
34.60  ^' 

34.30  2^ 
22 

34.08 

33.96 

33.92 

33.98 

34.13 


12 

4 
6 

IS 
33 


31 


34.36 

34.67  ,^ 
35.06  ^^ 

35.51  tl 
36.01 


36.55 
37.11 
37.67 
38.23 
38.76 


50 
54 

56 
56 
56 
53 
49 


44 
36 
28 


39.25 
39.69 
40.05 

40.33  ^^ 
40.52  'I 
9 
40.61 

40.59 
40.48 


II 


Declina- 
tions. 


"6545 


// 


63.2  34 
66.2  3^ 

68.8  ^^ 
71.0 


72.7 

73.9 

74-5 

74.5 
74.0 

73.0 

71.5 
69.6 
67.2 

64.5 

61.5 

58.3 
550 
51.6 

48.3 

45.1 
42.1 

39.5 
37.3 
35.6 

34.4 
33.9 
34.0 

34.8 
36.3 

38.3 
40.9 

43-9 
47.2 
50.8 


22 

17 

12 

6 
o 

5 
10 

15 
19 
24 
27 
30 

32 

33 
34 
33 
32 

30 
26 

22 

17 
12 

5 

I 

8 

15 
20 

26 

30 
33 
36 
37 


54.5 

58.1 
61.6  35 


36 


2.436         ~2.22I 

37".io8    62".69 


-0.06        +0.01 
0.0  +1.0 

[Sphis] 


Mag.  4.2 


Right 
Ascension. 


h     m 

5  45 

s 

38.32 

38.38 

38.39 

38.33 
38.23 


6 

I 
6 


38.08 

37.89 
37.68 

37.47 
37.26 

37.07 
36.91 

36.78 

36.70 
36.68 

36.71 

36.79 
36.92 

37.10 

37-33 

37.60 

37.90 
38.23 

38.58 

38.95 

39-32 

39-71 
40.09 

40.48 

40.86 


10 
15 

19 

31 
21 
21 

19 

16 

13 
8 


8 

13 
18 

23 
27 

30 

33 
35 
37 
37 

39 
38 
39 
38 
36 


34 


41.22 

^^•56 
41.88  3^ 

42.17  '? 
42.42 


25 
21 


42.63 
42.78 
42.88 


15 
10 


Declina- 
tion N. 


+39    7 


// 


38.4 

39-4 
40.4 

41.3 
42.1 

42.7 

43.1 
43.3 
43.2 
430 

42.5 
41.8 

41.0 

40.0 

39.0 

38.0 

37.0 
36.0 

35.1 
34.3 

33.6 

33.0 
32.6 

32.2 
32.0 

31.9 

31.9 
32.0 

32.1 

32.4 

32.8 

33.3 
33.9 
34.6 

35.4 

36.3 
37.2 
38.2 


10 
10 

9 
8 

6 

4 

a 

z 
2 

5 

7 
8 

10 

10 

10 

10 
10 

9 
8 

7 

6 

4 
4 

2 
I 

o 

I 
I 

3 

4 

5 
6 

7 
8 


9 

10 


1.289      -^.813 
35-.884    29".i5 


+0.02 


0.00 
+1.0 


6  Lepoiif . 
Mag.  3.9 


Right 
Ascension. 


h     m 

5  47 


41.82 
41.84 
41.82 

41.74 
41.63 

41.48 

41.31 
41.12 

40.92 
40.73 


2 

2 

8 

II 

15 

17 

19 
20 

19 
18 


40.55  ,, 

40.39  _, 
40.26  '3 
40.17    9 

40.12    ^ 
I 


Declina- 
tions. 


-2052 


»/ 


63.2 
65.6 

67.7 
69.6 

71.2 

72.4 
73.3 
73.8 

73.9 
73.7 


24 

21 

19 
16 

12 

9 

5 

I 

2 
6 


9 

12 

15 


40.11 
40.14 
40.22 

40.34 
40.49 


40.68 
40.90 
41.14 
41.41 
41.69 


3 
8 

12 

IS 
19 

22 

24 

27 
28 

29 
41.98 
42.28  3° 

42-59  11 

43.46 
43.72 

43.96 

44.17 

44.35 


73.1 
72.2 

71.0 

69.5  „ 

67.8  '7 

20 

65.8 
63.6 
61.3 

590 
56.6 


22 

23 
23 
24 
23 


54.3 
52.2 

50.3 
48.7 

!  47.4  '! 


21 

19 

16 


44.49 
44.59 
44.64 


26 

24 
21 
18 

14 

10 
s 


46.5 
46.1 

46.1 

46.6 

47.6 

49.1 

50.9 
53.0 

55.4 
57.9 

60.5 
63.1 
65.6 


4 

o 

5 
10 

15 

18 

21 

24 

25 
26 

26 

25 


1.070   -0.382 
39».924  67^.97 


-O.OI 

0.0 


0.00 
+1.0 
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APPARENT  PLACES  OF  STARS,  1915. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


McanSoUtf 
Date. 


Jan.  0.5 
10.4 
20.4 

30.4 
I^eb.    9.4 

19-3 
Mar.    1.3 

11.3 
21.3 

312 

Apr.  10.2 
20.2 

30.1 

May  1 0.1 

20.1 

30.1 

June  9.0 

19.0 

29.0 

July    8.9 


18.9 

28.9 

Aug. 

7.9 

17.8 

27.8 

Sept 

.  6.8 

16.8 

26.7 

Oct. 

6,7 

16.7 

a  OzlonlB. 

(Betelgeux.) 
Var.  1. 0-1.4. 


Right 
Afloension. 


26.6 

Nov.  5.6 

25.6 

Dec.    5.5 

15.5 
25-5 
35.5 


h     m 

5  50 

s 

36.12 

36.17 
36.18 

36.14 

36.06 


5 

z 

4 
8 


35.94 
3580 

3564 

35.47 
35-30 


12 

14 
16 

17 
15 


35.15 
35.02  ^3 

3492 
34.86 

34.83 


10 
6 

3 

2 


10 
14 


Sec  ^,  Tan* 
Mean  Place 


24 

25 


34.85 

3491 
3501 

35.15 

35.32  '7 
20 

35.52 
35.76 
36.01 
36.28  ^7 

3^-57  II 
29 

36.86 

37.16^° 

37.46  ^^ 

37.76  3° 

38.06  ^^ 
29 

38.62  ^7 
38.87  '5 
39.10^^ 
39.30 


20 


39.47 
39.59 
39.67 


17 

12 
8 


DecUnfl- 
tionN. 


+    723 


ft 


38.3 

37.4 
36.6 

36.0 
35.4 

35.0 
34.7 
34.5 
34.4 
34.4 

34.5 
34.7 
35.0 

35.5 
36.0 

36.7 
37.5 
38.3 
39.3 
40.3 

41.2 

42.2 

43.1 
43.8 

44-4 

44.9 
45.1 
45.1 
44-9 

44-5 

43.9 

43.1 
42.1 

41. 1 

40.0 

38.9 
37.9 
36.9 


9 
8 

6 

6 

4 

3 

2 

I 
o 

X 
2 

3 
5 
5 

7 

8 

8 

10 

10 

9 

10 

9 

7 
6 

5 

2 
o 

2 

4 
6 

8 
10 
10 
II 
II 

10 

ID 


1.008         +0.130 

34M87    3i".66 


0.00 
0.0 


0.00 
+1.0 


dAiuigse. 

Mag.  3.9 


Right 


h     m 

5  52 


34.91 
34.98 
34.97 
34.89 
34.74 


7 

I 

8 
21 


34.53  ,, 
34.28  II 

33.99    ^ 

33.69 

33.40 


30 
29 

27 


33.13 
32.89 

32.71 
32.58 
32.51 

32.52 
32.60 

32.74 

32.95 
33.22 

33.55 
33.92 

34.33 
34.77 
35.24 

35.73 
36.22 

36.72 

37.22 

37.71 

38.19 
38.64 

39.06 

39-43 
39.75 

40.01 
40.20 
40.32 


24 
18 

13 

7 

I 

8 

14 
21 

27 
33 

37 
41 
44 
47 
49 

49 
50 
50 
49 
48 

45 
42 

37 
32 
26 

19 
12 


Dedina^ 
tionN. 


+  54  16 


It 


56.4 

58.2 

60.0 
61.6 
63.0 

64.1 
64.9 

65.3 

65.4 
65.1 


x8 
18 
16 

14 
II 

8 

4 

I 

3 
7 


xo 


64.4 

63.4 
62.1  ^3 
60.6*5 

57.1 
55.3 
53.5 
51.7 
50.1 


48.6 

47.2 
46.1 

45.2 

44.5 

44.0 
43.8 
43.8 
44.0 

44.5 

45.2 
46.2 

47.3 
48.7 
50.3 

52.0 

53.8 

55-7 


x8 
18 
18 
x6 

15 


14 

XI 

9 

7 
5 

2 
o 

2 

5 
7 

10 
II 

14 
16 

17 

x8 
19 


X.712      +1-391 
3i«.753    46".62 


+0.04 
0.0 


0.00 

+  X.O 

[Eph  15) 


i/Lepoils. 

Mag.  3.8 


Right 
Ascamoa. 


h     m 

5  52 

33.87 

33.91 
33.89 
33.84 
33.74 

33.61 

33.45 

33.27 
33.08 

32.90 

32.73 
32.58 
32.46 

32.38 

32.33 

32.33 
32.37 
32.44 
32.56 
32.72 


4 

a 

5 
o 

3 

6 
8 

9 
8 


5 
2 

8 

5 
o 

4 
7 

12 
16 
18 


32.90 
33.12 

33.36 
33.62 

33.90 


22 

24 

26 

28 

28 


DecUna- 
tionS. 


34- '^,0 

34.77 : 

3507 

35.36 


30 
29 

28 


35.64 
35.90 

36.14 
36.36 

36.54 

36.69 
36.80 
36.86 


26 

24 
22 

18 

15 

XX 

6 


—  14  10 


tt 


51.7 

53.7 
55.6 

57.2 
58.6 

59.6 
60.4 
60.9 
61.0 
60.8 


20 

19 
16 

14 
xo 

8 

5 

X 

2 
4 

8 
xo 

13 


60.4 

59.6 
58.6 

57.3 

55.8  ;| 

54.1 
52.3 

50.3 

48.2 

46.1 


x8 
20 
21 
21 
20 


44.1 
42.2 

40.5 
39.0 

37.8 

37.0 
36.6 
36.6 
37.0 
37.9 

39.1 
40.7 

42.6 

44.7 
46.9 

49.2 

51.4 
53-6 


19 

17 

IS 
12 

8 

4 
o 

4 
9 

X2 

x6 

19 

21 
22 

23 

22 
22 


X.03X         -0.253 

3I-.996    56".8s 


-o.oi 
0.0 


0.00 

+1.0 


/9Aiii1cb. 
Mag.  2.1 


Right 
AiimiBiOH 


h     m 

5  53 

8 
20.33 
20.40 
20.41 

20.35 
20.24 

20.07 

9.87 

9.65 
9.41 

9.17 


7 

X 

6 

XI 

17 

20 
22 

24 

24 
22 


18 


8.95 

8.77  ^^ 
8.62  '5 

8.52  '^ 
8.48    ^ 


8.50 

8.57 
8.70 

8.89 

9.12 

9.40 

9.72 
20.07 


7 

13 

19 

23 
28 

32 

35 
37 


20.44 

20.83  ^^ 

41 

21.24 

21.66^ 

22.08^ 

22.50^* 

22.91 


41 
40 


23.31 
23.69 

24.05 

24.37 
24.64 

24.87 
25.04 
25.15 


38 
36 
32 
27 
23 

17 
II 


tioBN. 


+  4*56 

33.2 
34.5  I 

370 
38.1 


u 

II 

S 


38.9  . 

39-8  f 

39.9  . 

39.6  J 


39.1 

38.3 

37-3 
36.2 

34.9 


8 

10 
u 

33.6 

29.6  /, 


28.5 

274 
26.5 

25.8 

25-1 

24.7 
24.4 

24.2 
24.2 

24.4 
247 

251 

25.7 
26.5 

275 
28.6 

29.7 

31.0 

32.3 


II 

9 
7 
7 
4 

3 

3 

0 
2 

3 
4 

6 

8 

10 

IX 

II 

13 

13 


1. 413      '^• 
i7«.66o    24".07 


+0.03 
0.0 


0.00 
+1.0 


APPAKENT  PLACES  QiF  STARS,  1915. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


339 


HcaiiSolar 
Datc. 


0  Ajoigm. 
Mag.  3.7 


Right 


Jan.  0.5 
10.4 
20.4 

30-4 
Feb.    9.4 

19-3 
liar.    1.3 

11.3 
21.3 

31-2 

Apr.  10.2 
20.2 

30- 1 
May  10. 1 

20.1 

30.1 

June  9.0 

19.0 

29.0 

July   9.0 

18.9 

28.9 

Aug.  7.9 

17.8 
27.8 

Sept.  6.8 
16.8 
26.7 

Oct.  6.7 
16.7 

26.7 
Nov.  5.6 

25.6 
^-   5.5 

15-5 
255 
35.5 


Hean  Place 


h     m 

5  53 


57.91 
57.98 

57-99 

57-95 
57.86 

57.72 
57.54 
57.34 
57-13 
56.93 

56.74 
56.58 

56.45 
56.37 
56.34 

56.36 
56.43 

56.55 
56.72 

56.94 

57.19 
57-47 
57.79 
58.13 
58.48 


7 

X 

4 

9 

14 

j8 
30 

31 
30 

19 
16 

8 

3 

3 

7 

X2 

17 
33 

38 
32 

34 

35 

37 

58-85  ,^ 
59.22  ^J 

59.60  I 
59-98  f 
60.35  g 

60.71 
61.05  3^ 

61.37^^ 
61.66^9 

61.92  ^^ 

31 


16 


62.13 
62.29 
62.39  " 


DecUnftp 
tionN. 


+  3712 


»/ 


36.3 
37.2 
38.0 

38.9 
39.6 

40.2 
40.6 
40.8 
40.8 
40.6 

40.2 

39-6 

38.9 
38.1 
37-2 

36.2 

35-3 
34-4 
33-6 

32.9 

32.2 

31-7 
31.2 

30.9 
30.6 

30.4 

30.4 

30.3 

30.4 
30.6 

30.8 

31-1 
31.6 

32.1 

32.7 

33.5 
34.3 
35.1 


9 
8 

9 
7 
6 

4 

3 

o 

3 
4 

6 

7 

8 

9 
10 

9 

9 

8 

7 
7 

5 
5 
3 

3 

3 

o 

I 
z 

3 
3 

3 

5 

5 
6 

8 

8 
8 


1.356      +0.759 
55".503    37".69 


+0.03 

0.0 


0.00 
+1.0 


1  Qeminonua. 

Mag.  4.3 


Right 
Ascension. 


58 


h 
5 

8 

59.33 
59.40 
59.42 

59.39 
59-32 


m 


7 

3 

3 

7 

13 


15 


59.20 
59.05  „ 

58.88  '7 
58.71  '^ 
58.53 


18 
16 


14 

II 

8 

3 

3 

6 
II 
14 
19 

33 

25 
37 


58.37 
58.23 
58.12 
58.04 
58.01 

58.03 
58.09 
58.20 

58.34 
58.53 

58.75 
59.00 

59.56  '^ 
59.87  l\ 

60.18 

60.51  ^^ 

60.84  ^2 
61.1733 

61.49^" 
32 

61.81 
62. n  3° 
62.40  '9 
62.66  '^ 

62.89  ^5 
19 
63.08 
63.23  '5 

63-33 


10 


Declina- 
tion N. 


+  23  16 


It 


15.2 
15.3 
15.4 

15-5 
15.7 

15.8 
15.9 
15-9 
15-9 
15.8 

15.7 
15-5 
15.2 
150 
14.8 

14.6 

14-5 
14.4 

14.3 
14.4 

14.4 
14.6 

147 
14.8 

14.9 

150 
150 
15.0 
14.9 
14.7 

14-5 
14.2 

14.0 

137 
13-5 

13.4 
13.3 
^3-3 


I 
I 
I 
3 
z 

I 
o 

o 
I 
I 

3 

3 
3 

3 

3 

I 
I 
I 
I 
o 

3 
I 
I 
I 
z 

o 
o 

I 

3 
3 

3 

3 

3 

3 

I 

I 
o 


1.089 
57".3io 


+0.430 
7".88 


+0.01 
0.0 


0.00 
+1.0 
[Eph  isl 


1  Pappis  (Q.). 
Mag.  6.3 


Right 
Ascension. 


h     m 

6     2 


3-85 
3.83 
3.75 
3.61 

3.43 

3.20 

2.93 
2.65 

2.35 

2.06  ^l 
38 

1.78 

1-52 
1.29 
1. 10 
0.97 


3 
8 

14 
18 

23 

37 
38 

30 


0.89 
0.85 
0.87 

0.95 
1.07 

1.25 
1.46 

1.72 

2.02 

2.34 

2,68 

3-03 
3.40 
376 
4.12 

4.46 

4-77 
5.05 
5.29 
5.49 

5.63 
571 
5.73 


36 

23 

19 

13 
8 

4 

3 

8 

13 
18 

31 
36 

30 
32 

34 

35 
37 
36 
36 
34 

31 
38 

24 
30 

14 

8 

3 


Declina- 
tions. 


-45  I 


It 


65.7 
68.9 

71.9 

74-5 
76.7 


32 

30 
36 

33 

18 


78.5 
79.8  'I 
80.6 
80.9 
80.7 


80.0 

78.9 

77.3 

75.3 
73.0 

70.3 

675 
64.4 

61.3 
58.2 


II 
16 

30 

23 
27 

38 

31 
31 
31 
30 


55.2 

49.8  ^5 

47.6 

45-8 


29 


33 
18 


13 

7 
o 

5 

13 
17 

^7-3  ,, 

^^•^ 
52.3  ^ 


44.6 

43.9 

43-9 

44-4 
45.6 


55.3 
58.6 

62.1 

65.5 
68.9 


30 
33 
35 

34 
34 


1. 415      -1. 001 
i'.63i    69".90 


-0.03 
0.0 


0.00 

+1.0 


y  Ozionis. 
Mag.  4.4 


Right 
Ascension. 


h     m 

6     2 


8 
45.18 

45.24 
45.26 

45.24 
45.17 

45.06 
44.92 
44.76 

44-59 
44.42 

44.26 

44.13 
44.02 

43-95 
43.92 

43-93 
4398 
44.07 

44-21 
44.38 


6 

3 
3 

7 
II 

14 
16 

17 

17 
16 

13 
II 

7 

3 

I 

5 

9 

14 

17 
30 


44.58 
44.81 

4507 
45.34 
4563 


26 

27 

29 

30 

45-93  ,^ 
46.24  '^ 

46-55 1] 

46.86  3' 
47-17  II 

'*7-47  ,„ 
47.76  "' 

48-03  *^ 
48.28  "5 

48.50  " 

48.69 
48.83  "* 
48-93  " 


Dedini^ 
tionN. 


+  1446 


n 


53-0 
52.6 
52.2 

51.9 
51.6 

51.5 
51.3 

51-3 
51-2 

51.2 

51.2 
51-2 

51.3 

51.4 
51.6 

51-9 
52.2 

52.6 

531 
53-6 

54.1 
54.6 

55-1 
55.5 
55-9 

56.1 
56.2 
56.2 
56.0 
55.6 

55.1 
54.5 
53-9 
53.2 

52.5 

51.8 

51.2 
50.6 


4 
4 
3 

3 

I 

3 
o 
I 
o 
o 

o 

z 
I 

3 

3 

3 
4 
5 
5 
5 

5 
5 

4 

4 

3 

I 
o 

3 

4 
5 

6 
6 

7 
7 
7 

6 
6 


Z.034      40.264 
43».i58    46".33 


+0.01 
0.0 


0.00 
+1.0 
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APPARENT  PLACES  OT  STARS,  1915 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 


Mean  Solar 
Date. 


Jan.    0.5 

10.5 

20.4 

30.4 

Feb.    9.4 

19-3 
Mar.    1.3 

II-3 
21.3 

31-2 

Apr.  10.2 
20.2 
30.2 

May  10. 1 
20.1 

30.1 

June  9.0 

19.0 

29.0 

July    9.0 

18.9 
28,9 
Aug.  7.9 
17.9 
27.8 

Sept.  6.8 
16.8 
26.7 

Oct.  6.7 
16.7 

26.7 

Nov.   5.6 

156 

25.6 

Dec.    5.6 

15.5 
25.5 
35-5 


22  H.  Camelop. 

Mag.  4.7 


Right 
Asccnsioii. 


h     m 

6    9 


8 
3407 
34.18 

3415 
34.00 

33.73 

33-37 

32.93 

32.44 
31.92 

31.39 


II 

3 

15 

27 

36 

44 
49 
5a 
53 
50 


45 
37 


30.89 

30.44 
30.07 

^9.78  2 
29.58  - 

29.50 

29.66  '2 

29.91 

30.26 


25 

35 
44 


Sec  d,  Tan  d 
Mean  Place 


IX^  a.  Dm  a 


30.70 

31.23 

31.83 

32.49 
33'20 

33.95 

34.73 

35-53 

36.33 
37.12 

37.88 
38.61 

39.29 
39.89 
40.40 

40.82 
41.12 
41.30 


53 
60 

66 

71 
75 

78 
80 
80 

79 
76 

73 
68 

60 

51 
4a 

30 
18 


Declina- 
tion N. 


+  69  20 


»/ 


74.3 
76.8  ^5 

79-3  II 
83.7  " 


85.4 
86.6 

87.4 
87.7 
87.5 

86.8 

85.7 
84.2 

82.3 

80.1 

77.8 
75.3 

72.7 
70.2 

67.8 

65-5 

63.4 
61.6 

60.0 

58.7 

57.7 

57.1 
56.8 

56.9 

57.3 


17 

la 
8 

3 

2 

7 

II 

15 

19 

22 

23 

25 
26 

25 
24 

23 

21 
18 
16 

13 
10 

6 

3 

I 

4 
9 


17  Qemlnonua. 
Var.  3.2-4.2. 


12 
15 


58.2 

59.4 
60.9 

62.8  '9 

64.9  " 
23 

67.2 
69-7  II 

72.2    ^ 


2.836  +2.654 

28-.988    6s".37 


RiRht 
Ascension. 


+0.07 
0.0 


+0.01 
+1.0 


h     m 

6     9 

S 
46.98 

47.06 

47.09 

47.07 

47.00 

46.89 

46.75 

46.59 
46.42 

46.24 

46.07 
45.93 

45-81 

45.74 
45.70 

45.70 
45.75 
45.84 
45.98 
46.15 

46.36 
46.60 
46.86 

47.14 
47.44 


8 

3 

2 

7 
II 

14 
16 

17 
18 

17 

14 
12 

7 
4 
o 

5 

9 

14 

17 
21 

24 
26 
28 

30 
31 


Declina- 
tion N. 


+  22  31 


tt 


32 
33 
33 


47.75 
48.07 

48.40 

48.73  „ 

49.06  ^^ 
32 

49.38 
49.69 

49.98 
50.25 
50.48 


31 

29 

27 

23 
20 


50.68 
50.84 

50.95 


16 
II 


63-4 

63.4 

63.5 
63.6 

63.7 

63.8 

63.9 
64.0 

64.0 

64.0 

63.9 
63.8 

63.6 

63.4 
63.3 

63.1 
63.0 
62.9 
62.9 
62.9 

63.0 

63.1 
63.2 

63.3 
633 

63.3 

63.3 
63.2 

63.0 

62.7 

62.4 
62.0 
61.7 
61.4 
61. 1 

60.8 
60.6 
60.5 


o 

I 
I 
I 
I 

I 
I 
o 
o 
I 

I 

2 
2 
I 
2 

I 
I 
O 

o 

I 

I 
I 
I 
o 
o 

o 

I 

2 

3 
3 

4 
3 
3 
3 
3 

2 
I 


8  Lynds. 

Mag.  4.4 


RiRht 
Ascension. 


h     m 
6    12 


8 
11.24 

".34 
11.36 
11.29 

II. 13 


10 

2 

7 

16 
22 


1.083        •K>.4I5 

44'.853    56".66 


+0.01  0.00 

0.0  +1.0 

[Bph  is] 


10.63  '^ 

10.31  f 

9.96  ^^ 

9.62  34 


33 

29 
24 
18 

II 
4 

4 
12 

20 

26 

33 

38 

0.19  ^3 
0.66  ^7 

1. 17  5' 
53 

1.70 
2.25 
2.81 

3.37 
3-93 


9-29 
9.00 

8.76 

8.58 

8.47 

8.43 
8.47 
8.59 
8.79 
9.05 

9.38 
9.76 


55 
56 
56 
56 

55 


52 
49 
44 


4.48 
500 

5.49 

5.93  ,8 

6.31  3^ 
3^ 

6.63 

6.88  ^5 


Declina- 
tion N. 


+  59    2 


tt 


7.03 


15 


43.8 

45.9 
48.0 

50.0 

51.6 

53.0 

54-1 
54.8 

55.1 
55.0 

54.4 

53-5 
52.2 

50.7 
48.9 

47.0 

44.9 
42.9 

40.8 

38.8 

37.0 
35.3 
33-7 
32.4 
31.3 

30.5 
30.0 

29.7 

29.7 

30.0 

30.5 

31.4 
32.6 

340 

35.6 

37-4 
39.4 
41.5 


21 
21 
20 
16 
14 

II 

7 

3 

I 

6 

9 

13 

15 
18 

19 

21 
20 
21 
20 
18 

17 
16 

13 
II 

8 

5 

3 
o 

3 

5 

9 
12 

14 
16 
18 

20 
21 


C  Canis  Mtjozis. 
Mag.  3.1 


Ri«Iit 
Ascension. 


1.944 

7*. 607 


+1.667 


h     m 

6  17 


,ff 


35'  .59 


+0.05 
0.0 


+0.01 
+1.0 


4.89 
4.92 
4.91 

4.84 
4.72 

4-57 

4-39 
4.18 

396 

3-73 

3.52 

3.33 
3.16 

3.03 
2.93 

2.88 
2.87 
2.90 
2.98 
3.10 

3.26 

3.45 
3.68 

3.93 
4.21 

4.50 
4.81 
5.12 

5.44 
5.75 

6.06 

6.35 
6.62 

6.86 

7.07 

723 

7-35 
7.42 


3 

I 

«« 

12 

15 

18 
21 
22 

23 
21 


19 

17 

13 
10 

5 


3 
8 

12 

16 

19 

23 

25 
28 

29 

31 
31 
32 
31 
31 

29 

27 

24 
21 

16 

12 

7 


1.155 

2".925 


Dedioa- 
tiooS. 


-30    l\ 

M 
26.0 

28.8 

31-5 
33-8 
35-9 

37-5 ,, 

38.S  i 

39-6 
40.0 

40.0 

39-6 
38.8 

37.5, 
3(>'0\ 


34-1 


32.0 
29.6 


24-4 
21.8 

19.2 
16.7 

14-5 
12.5 

10,9 

9.8 

9.1 
9.0 

9.4 
10.4 

n.8 

13-8 
16.1 
18.8 

21.7 

24-7 
27-7 
307 


26 
26 


«5 
22 

30 

j6 
II 


7 
I 

A 

10 

H 

30 
3V 

29 
30 

30 


3o"-99 


-0.02 
0.0 


0.00 

•f-I.O 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


/J,  aeminomm. 
Mag.  3.2 


Right 
Ascension. 


m 


Jan.  0.5 
10.5 
20.4 

304 
Feb.    9.4 

193 
Mar.    1.3 

11.3 
21.3 
31.2 

Apr.  10.2 
20.2 
30.2 

Mav  1 0.1 
20.1 

30.1 

June  9.0 

19.0 

29.0 

July    9.0 

18.9 
28.9 
Aug.  7.9 
17.9 
27.8 

Sept.  6.8 
16.8 
26.7 

Oct.  6.7 
16.7 

26.7 

Nov.  5.6 

15-6 

25.6 

Dec.    5.6 

15.5 
25.5 
35.5 


Seed,  Tan* 
Mean  Place 


h 
6  17 


51.26 

51-35 
51-39 
51-38 
51-32 

51.22 
51.08 
50.92 

50.74 
50.57 

50.40 
50.25 

50.13 
50.05 

50.01 


9 
4 

I 

6 
10 

14 
16 

18 

17 
17 

15 
12 

8 

4 

z 


5 
8 

3 
16 


50.00 
50.05 

50.13  „ 
50.26  ^l 

20 
50.62 
50.85  II 

51.68^9 
31 

51-99^^ 

52.31  ^ 
52.64^^ 

52.97  2^ 

53.30  ^3 

53.62 

53.93  tl 

54.23  ^ 

27 


54.50 
54.75 

54-96 
55.13 

55-24 


25 
21 

17 
zi 


Declina- 
tion N. 


+  22  33 


tt 


36.0 
36.0 
36.0 
36.1 

36.3 

36.4 

36.5 
36.6 

36.7 
36.7 

36.6 

36.5 

36.4 
36.2 

36.0 

35.8 

35.7 
35.6 

35.6 
35.6 

35-6 
35-6 

35-7 
35.7 
35.7 

35.7 
35.6 

35.4 
35.1 
34.8 

34.4 
34.0 
33.6 
33.2 
32.8 

32.5 

32.3 
32.2 


o 
o 

I 

2 


Z 
Z 
Z 

o 

z 

z 
z 

2 
2 
2 

Z 
Z 

o 
o 
o 

o 

z 
o 
o 
o 

z 

2 

3 
3 
4 

4 
4 
4 
4 
3 

2 
z 


Z.083      +0.4Z5 
49».Z25    29".6s 


40.0Z 

0.0 


0.00 

+Z.O 


^i  Amlgfle. 
Mag.  5.1 


Risht 

Ascension. 


h     m 

6  18 


24.25 
24-36 

24-39 
24.36 

24.26 

24.10 
23.89 

23.65 
23.39 
23.13 

22.88 
22.66 
22.48 

22.34 
22.26 

22.24 
22.28 
22.38 

22.54 
22.76 


zz 

3 

3 
zo 

z6 

2Z 

24 
26 

26 
25 

22 

z8 

14 
8 


4 
zo 

16 

22 

26 


31 


23.02 

23.33  ,, 
23.68  35 

24.06  3 

24.46  ^ 


24.89 

25.33 
25.78 
26.24 
26.69 

2713 
27.56 

27.97 
28.34 

28.67 

28.95 
29.16 

29.31 


43 

44 

45 
46 

45 
44 

43 
41 

37 

33 
28 

2Z 

15 


Declina- 
tion N. 


+  4919 


tf 


64.6 

66.1  '5 

67.7  '' 
69.2 

70.6 


15 
14 
zz 


71.7 

72.6 

73.2 
73.5 
73.5 

73.1 
72.4 

71.5 
70.3 

69.0 

67.5 
65.9 
64.3 

62.7 
61.2 

59.8 
58.4 

57.2 

56.2 

55.3 

54.6 
54.1 

53.8 

53.6 
53.7 

54.0 

54.4 
55.1 

56.1 

57-2 

58.5 

59.9 
61.4 


9 
6 

3 
o 

4 

7 

9 

2 

3 

5 

6 
6 
6 

5 


4 
2 

o 

9 

7 

5 

3 

2 

z 
3 

4 

7 
zo 

ZI 

13 

14 
15 


1.534     +I.I64 

21". 286    S7".25 


+0.03        +0.0Z 
0.0  +1.0 

[Eph  xs\ 


fi  Caziis  Majorls. 
Mag.  2.0 


RiKht 
Ascension. 


h     m 

6  18 

8 
59.26 

59.32 

59-33 
59.28 

59-20 


5 
8 


59.07 
58.92 

58.74 
58.55 
58.36 

58.18 
58.02 
57.88 

57.77 
57.70 

57.67 
57.68 

57.73 
57.82 

57.95 

58.11 
58.30 
58.52 

58.77 
59.03 


13 

IS 
18 

19 

19 
z8 

z6 

14 

ZI 

7 
3 


5 

9 

13 
z6 

19 
22 

25 
26 

28 


59.60  '9 
59.90  3^ 
60.20  3° 
60.50  3° 


60.79 
61.07 

61.33 

61.57 
61.78 


29 

28 
26 

24 

21 

17 


61.95 
62.08  ^3 

62.17    ^ 


Declina- 
tion S. 


-1754 


It 


41. 1 

43-5 
45-6 

47.6 
49.2 

50.5 

51.5 
52.2 

52.5 
52.5 


24 

2Z 
20 

z6 
13 

zo 

7 

3 
o 

3 


6 

zo 

13 


52.2 
51.6 
50.6 

49.3  ^^ 
47-8  ^5 
17 
46.1 

42.2  ^° 

40.0 

37.8 

35.7 

33.7 

31.9 

30.3 
29.0 

28.0 

27.5 
27.4 

27.8 

28.7 


22 

22 
21 


20 
z8 
16 

13 
zo 

5 

z 

4 

9 

13 


z6 
20 


30.0 
31.6 
33.6 

35.9  ^: 

38.3  - 

40.8 

43-3  ^^ 
45.8  '5 


Z.051   -0.323 

S7-.372    46".37 


-0.0Z 
0.0 


0.00 
+1.0 


8  Monocerotis. 

Mag.  4.5 


RiKht 
Ascension. 


m 


h 

6  19 


7.81 
7.88 
7.91 
7.90 

7.84 


7 

3 

z 

6 
zo 

7-74  ^ 
7.60^* 

7.29 

^•^^  z6 
6.96 
6.82  '4 
6.70  " 
6.62 

6.57 


8 
5 


6.56 

6.59 
6.67 

6.78 

6.92 


3 
8 

iz 

14 
18 


21 

23 
25 


7.10 

7.31 

7.54 

7-79  ,, 
8.06 '7 

28 

8.34 
8.63 

8.93 
9.23 
9.53 


19.82 
20.11 
20.38 
20.63 
20.85 

21.04 
21.19 
21.30 


29 

30 

30 

30 
29 


29 

27 

25 
22 

19 

15 
zz 


Declina- 
tion N. 


+  438 

8.7 
7.5 

6.5 
5.6 

4.9 

4-4 
4.0 

3.7 
3-6 
3.6 

3.8 
4.0 

4.4 
4-9 
5.6 

6.3 

7.2 

8.1 

9-1 
20.1 

21. 1 
22.1 
23.0 
23.8 

24-4 

24.8 

24.9 
24.9 

24.6 

24.0 

23.2 
22.1 
21.0 
19.7 
18.3 

17.0 

15.7 
14.4 


Z2 
ZO 

9 

7 
5 

4 

3 

z 

o 

2 
3 

4 
5 
7 
7 

9 

9 
zo 

zo 

10 

10 

9 
8 

6 
4 

I 
o 

3 
6 

8 

II 
II 

13 
14 
13 

13 
13 


Z.003       +0.081 
Z5*.865    Z2".90 


0.00 
0.0 


0.00 
+1.0 
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APPARENT  PLACES  OIP  STARS,  1915, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Dafs. 


i 


Jan.  0.5 
10.5 
20.4 

30.4 
Feb.    9.4 

19.4 
Mar.    1.3 

II-3 
21.3 

31.2 

Apr.  10.2 
20.2 
30.2 

May  10. 1 
20.1 

30.1 

June  9.1 

19.0 

29.0 

July    9.0 

18.9 
28.9 
Aug.  7.9 
17.9 
27.8 

Sept.  6.8 
16.8 
26.8 

Oct.  6.7 
16.7 

26.7 
Nov.   5.6 

15-6 

25.6 

Dec.    5.6 

15.5 
25.5 
35.5 


Sec^,Tan<5 
Mean  Place 


D^^  a,  Dw  a 
D^  6,  Dm  d 


a  ArgHs. 

(Canopus.) 

Mag.  -0.9 


Right 
Ascension. 


h     m 
6   22 


s 
6.32 

6.30 

6.21 

6.06 

5.85 

5.58 
5.27 

4-93 

4.57 
4.22 

3.87 
3.54 
325 
300 

2.79 

2.64 

2.55 
2.52 

2.56 
2.65 

2.79 
300 
325 
3.55 
3.89 

4.26 
4.66 

5.07 
5.48 
5.89 

6.28 
6.65 
6.98 
7.26 

7.49 

7.66 
7,76 

7-79 


2 
9 

31 

27 

34 
36 
35 
35 

33 
29 

25 

31 
15 

9 
3 

4 

9 

14 

31 

25 
30 

34 
37 

40 

41 
41 
41 
39 

37 

33 
28 

23 
17 

10 
3 


Declina- 
tions. 


-5238 

511 
54.6  ^5 
57.8  ^' 

63.3 


31 

17 
XI 

6 


65.4 
67.1 

68.2 

68.8 

68.9 

68.4 

67.5 
66.1 

62.0  ^3 
36 


9 
14 
18 


59-4 
56.6 

53.5 
50-3 
47-1 


38 

31 
32 
32 
31 


30 
28 


44.0 
41.0 
38.2 
35.8  '^ 
33.8  '^ 


32.4 

31.5 
31.2 

31.6 

32.6 


14 

9 

3 

4 

10 

16 


23 
37 

31 


34-2 
36.4 

391 

42.2 

45-6  34 
36 

49-2    , 

52.8  ^l 

56.4  ^^ 


1.648      -1. 3 10 
3*.90i     56". 20 


-0.03 
0.0 


-o.oi 
+1.0 


10  Monocerotis. 

Mag.  5.0 


Right 
Ascension. 


h     m 

6  23 

s 
47.69 

47.76 

47.79 

47.77 
47.70 


7 

3 

3 

7 
10 


14 


47.60 
47.46 

47.31 ': 

47.14  '^ 
46.97 


46.80 
46.65 

46.53 
46.44 

46.38 

46.36 
46.38 
46.44 

46.54 
46.67 

46.84 
47.03 
47.25 
47.50 
47.76 


17 

17 


15 

13 

9 
6 


3 

6 

10 

13 
17 

19 
33 

25 

36 

27 


48.03 

48.32 
48.61 

48.91  f^ 
49.20    ^ 


29 
39 


49.50 
49.78 
50.05 
50.29 

50.51 

50.69 
50.84 

50.94 


30 

38 

27 
24 
33 

18 

15 
10 


Declina- 
tions. 


-442 


25.9 
27.6 

29.1 

30.5 
31.6 

32.5 
33.2 

33.7 
33.9 
33.9 

33.7 

33.3 
32.6 

31.8 
30.8 

29.6 
28.3 
26.9 

25.5 
24.0 

22.4 
2I.O 
19.7 

i8.6 
17.7 

17.1 
16.7 
16.8 
17.1 
17.8 

18.8 
20.1 
21.7 

23.4 
25.2 

27.1 

29.0 

30.8 


17 
15 
14 

II 

9 

7 

5 

3 

o 

2 

4 

7 
8 

o 


3 

4 

4 

5 
6 

4 

3 
I 

9 
6 

4 
I 

3 

7 

o 

3 
6 

7 
8 


1.003       -0.083 
45'.790    3^''3^ 


0.00  0.00 

0.0  +1.0 

[Eph  xsl 


V  aeminomm. 

Mag.  4.1 


Right 
Ascension. 


h     m 

6  23 


57.09 

57.19 

57.23 
57.22 

57.17 


10 

4 

I 

5 
10 


13 
16 


57.07 

56.94 
56.78 
56.61  '7 

56.43 


56.27 
56.12 
56.00 

55.91 
55.87 

55.86 
55.89 

55-97 
56.09 

56.25 


18 
16 

15 

13 

9 
4 

z 

3 

8 

12 
16 

19 


23 

25 


56.44 
56.66 

57.18    7 
57-46  ^» 

3° 
57-76 

58.08  3« 
58.40  3» 

58.72  3' 
59.05  33 

59-37  „ 
59-68  3^ 

59-97  :^ 

60.25   ^"^ 

60.49  ^^ 
21 

60.70 

60.88  '^ 

61.00" 


Declina- 
tion N. 


+  20  16 


ft 


1.066 

S4'-979 


7.0 
6.8 

6.7 
6.6 

6.7 

6.7 
6.8 

6.9 
6.9 
7.0 

7.0 
6.9 

6.9 

6.8 
6.7 

6.7 
6.7 
6.7 
6.8 
6.9 

7.0 
7.2 
7.3 
7.4 
7.4 

7.4 

7.3 

7.1 
6.8 

6.4 

5.9 
5.3 
4.8 
4.2 
3.7 

3.3 
2.9 

2.6 


2 
I 
I 
I 
o 

I 
I 
o 
I 
o 

I 
o 
I 
I 
o 

o 
o 

I 
I 
I 

2 
I 
I 

o 
o 

I 

2 

3 

4 
5 

6 

5 
6 

5 
4 

4 
3 


+0.369 
o".97 


+0.01 
0.0 


0.00 
+1.0 


8  Lynds. 

Mag.  6.0 


Right 
Ascension. 


m 


h 

6  29 


59-59 
59-73 
59.78 
59.72 
59.58 


14 

5 
6 

14 
23 

59-35  ,, 
59.06  '^ 

58.73  I' 
58.36  11 

57.98  5^ 
5762 

57.28  34 
5700 

56.77  'I 

56.62  ^l 

56.54    _ 
56.54    , 

56.63  ^ 
56.80  '7 

57.04  ^^ 
31 

57.35  ,g 

57.73 :! 

58.64  ^ 

59.16  5^ 

55 

60.29  ?! 
60.89  f° 

61.49^ 
62.10^' 
59 
62.69 

63.26  57 
63.80^4 

64.30  5^ 

64.74  44 
37 

65.11 

65.40  ^9 

65.60  ^° 


Dcdias. 
tiouN. 


+  6133 


33.2 

354 
37.6 

39-7  ,„ 


n 

22 
21 


43.2 
44.5 


13' 

10' 


45-5  , 
46.0  I 

46.0 


45-7 

44-9 

43-7 
42.2 

404 

384 
36.3 
34-1 
31-9 
29.7 

27.6 
25.6 

238 
22.2 

20.8 

19.7 
18.8 

18.3 
18.0 
18.0 


3i 


111 


18 1 


21 

22i 

22i 

22 

21 


30] 
181 

i6l 


II 

9| 

3 
0 

4 


2.100 
55".62i 


+0.05 

-O.I 


APPARENT  PLACES  OT  STARS,  1915. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


[tan  Solar 
Dttte. 


Jan.  0.5 
10.5 

20.4 

30.4 

Feb.    9.4 

19.4 
Mar.    1.3 

11.3 

21.3 
31.2 

Apr.  10.2 
20.2 
302 

May  10. 1 
20.1 

30.1 

June   9.1 

19.0 

29.0 

July    9.0 

18.9 
28.9 
Aug.  7.9 
17.9 
27.8 

Sept.  6.8 
16.8 
26.8 

Oct.  6.7 
16.7 

26.7 

Nov.  5.6 

15.6 

25.6 

Bee.    5.6 

15.5 
25.5 
35.5 


S^  Canls  ICajozls. 
Mag.  4-5 


Right 
Ascension. 


h  m 

6  31 


8 

31.56 

31.62 
31-63 

31.59 
31.51 


6 

I 

4 

8 

13 


Sec  «,  Tan* 
Mean  Place 


31.38 
31.22 

3 1  04 
30.84 

30.64  "° 


16 
18 
20 


30.45 
30.27 

30.12 

29.99 

29.90 

29.85 
29.85 

29.88 

29.95 
30.06 


19 

18 

15 

13 

9 

5 

o 

3 
7 

IX 

15 


18 

31 


30.21 

30.39 
30.60 

30.84  II 

31.66^9 

31.963^ 
32.27  ^ 

32.58  3' 
30 

32.88 

33.45 
33.70  ^5 

33.92 


34.10 

34.24 
34.33 


23 

18 

9 


Declina- 
tions. 


-2253 


ff 


41. 1 

43.7 
46.2 

48.4 
50.3 

51.8 
53.0 
53.9 

54-3 
54-4 

54.1 

53.5 
52.6 

51.3 
49.7 

47-9 
45.8 
43-6 

41.3 
38.9 

36.6 

34.4 

32.4 
30.6 

29.2 

28.1 
275 

27.3 
27.7 

28.5 

29.8 

31.6 

33.7 
36.1 

38.7 

41.5 
44.3 
47.0 


26 

25 
22 

15 

12 

9 

4 

I 

3 

6 

9 

13 
16 

18 

21 
22 

23 
24 
23 

22 
20 

18 

14 
II 

6 

2 

4 
8 

13 

18 
21 

24 
26 

28 

28 

27 


83  H.  Camelop. 

Mag.  5.6 


RiKht 
Ascension. 


Z.086       -0.422 
29".654    46".43 


-o.oi 
-0.1 


0.00 
+1.0 


h     m 

6  31 

s 

54.79 
55.01 

54.98 

54.71 
54.21 


22 

3 

27 
SO 
71 


Declina- 
tion N. 


+  79  39 


ff 


53.50 
52.63 
51.64 
50.57 
49.48 

48.42 

47.43 

46.55 
45.82 

45.26 

44.90 

44.75 
44.81 

45.08 
45.56 

46.23 

47.07 
48.08 

49.23 
50.50 

51.86 
5330 


42.6  3<^ 

45.5  '' 
48.2 

50.7 


27 

25 

21 


87 

99 

107 

109 
106 

99 

88 

73 
56 
36 

15 
6 

27 
48 

67 
84 

lOI  I 

"5 
127 

136 

144 

54.79'^^ 
56.30^51 

57.81  ^51 

147 

59.28 
60.69  '^' 
62.00 '3^ 

63.17"^ 

64.19  T 
^    ^   83 

65.02 

6563 
66.00  ^' 


52.8 

54.5 
55-7 
56.3 
56.4 

55.9 
54.8 
53.2 

51-3 
49.0 


61 


17 

13 

6 

z 

5 

II 
16 

19 

23 
26 

^^'^  ,n 

43.5  '^ 

40.6  ^9 

37-6  30 
34-7  11 

27 

24 
21 
18 

IS 

iz 

7 

2 

2 
6 


31.9 
29.2 

26.8 

24.7 

22.9 

21.4 
20.3 
19.6 
19.4 
19.6 


II 


20.2 

21.3 
22.8  '5 

^4-7  11 
22 


26.9 

29.4 
32.2 

35.1 


2S 

28 
29 


5.572  +5.481 

44-.976    32".76 


+0. 14        +0.05 
-0.1  +1.0 

[Eph  15] 


61  Anilgse. 

Mag.  5.7 


Right 
Ascension. 


h     m 

6  32 

8 
48.79 
48.91 
48.97 
48.96 
48.90 

48.78 
48.62 

48.43 
48.22 

48.01 


13 

6 

I 
6 

13 

16 

19 


31 
31 
31 


47.80 
47.61    ^9 

47.46  '5 

47.34 
47.27 


13 


47.24 
47.27 

47.35 
47.48 

47.65 


3 
8 

13 

17 
33 


25 
29 
31 


47.87 
48.12 

48.41 

48.72 

49.06  3^ 
36 

49.42 

49-79 
50.17 
50.56 

50.95 


37 
38 
39 
39 
39 


51.34 
51.72 
52.08 

52.42 
52.72 

52.98 
53.19 
5^.34 


38 

36 

34 

30 
36 

31 

15 


Declina- 
tion N. 


+  3927 


*t 


66.6 
67.6 
68.6 
69.6 
70.6 

71.5 
72.2 

72.7 
73.0 

73.1 

73.0 
72.6 
72.0 

71-3 
70.4 

69.4 
68.4 

67.3 
66.2 

65.2 

64.2 
63.2 
62.4 
61.6 
60.9 

60.2 

59-7 
59.2 

58.9 
58.6 

58.5 
58.5 
58.7 
59-0 

59.5 

60.1 
60,9 
61.8 


10 
10 
10 
10 

9 

7 
S 

3 

I 

I 

4 
6 

7 

9 
10 

10 
II 
II 
10 
10 

10 
8 
8 

7 
7 

5 
S 
3 

3 

I 

o 

3 

3 

S 
6 

8 
9 


1.295      +0.823 
46'.2i5    60". 74 


+0.03 

-0.1 


+0.01 
+1.0 


y  Oeminomm. 
Mag.  1.9 


Right 
Ascension. 


h     m 

6  32 


8 

50.19 
50.29 

50.34 
50.34 
50.30 


10 

5 
o 

4 
9 


50.21 
50.08  '3 

49-93  II 
49-76 

49.59  J, 

49.43  ^^ 
49.28  '5 

49.16 

49.07 

49.02 


13 

9 

S 

3 


49.00 

49.03 
49.10 
49.20 

49-35 

49.53 

49.73 

49.97 
50.23 

50.50 

50.79 
51.09 
51.40 
51.72 
52.04 


3 

7 
10 

15 
18 

30 

24 
26 

27 
29 

30 
31 
32 
32 
32 


5236 

52.66  3<^ 
52.96  3^ 

53.23 
53.48 


27 

25 
22 


53.70 

53.87 
54.00 


17 
13 


Declina- 
tion N. 


+  1628 


»/ 


27.4 
26.9 

26.6 

26.4 

26.2 

26.1 
26.1 
26.1 
26.1 
26.2 

26.2 
26.3 
26.3 
26.4 
26.5 

26.7 
26.9 
27.1 

27.4 
27.7 

28.0 
28.3 
28.5 
28.7 
28.9 

28.9 
28.8 
28,6 
28.2 

27.7 

27.1 
26.3 

25.6 
24.8 
24.0 

23-G 
22.6 

22.1 


5 

3 

2 

2 
I 

o 
o 
o 

X 

o 

X 

o 

I 
z 

2 

3 
2 

3 
3 

3 

3 

3 

3 
3 
o 

z 

3 

4 

5 
6 

8 

7 
8 

8 
7 

7 
5 


Z.043      +0.396 
48'.Z29    2z".89 


+0.0X 
-o.z 


0.00 
+1.0 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.5 

10.5 
20.4 

30.4 

Feb.    9.4 

19.4 
Mar.    1.3 

II-3 
21.3 

31-3 

Apr.  10.2 
20.2 
30.2 

May  1 0.1 
20.1 

301 
June  9.1 

19.0 

29.0 

July    9.0 

19.0 
28.9 
Aug.  7.9 
17.9 
27.8 

Sept.  6.8 
16.8 
26.8 

Oct.  e.^ 
16.7 

26.7 
Nov.   5.7 

15-6 
25.6 

Dec.    5.6 

15.5 
25.5 
35.5 


Sec  5,  Tan  5 
Mean  Place 


D^^a,  Dm  a 


V  Aicfls. 
Mag.  3.2 


Right 
Ascension. 


h     m 

6  35 

1.84 
1.87   3 
1.84  3 

175   ^ 
1.60 '5 

1. 41 
0.92  ^^ 

28 


0.37 


'^•^  Oft 
9.83       ^ 

9.60  ^3 

9.41  '^ 
9.25 


16 
II 


9.14 
9.07 
9.06 
9.10 
9.18 


7 

I 

4 
8 

14 


9.32 
9.50 
9.72 

9*97  ,„ 
0.58 


18 
22 

25 


0.92 


34 
1.27  ^^ 

x.993^ 

2-34  „ 
2.67  ^^ 

2.98  3^ 


23 


3.26 

3-67  „ 
3.80-^3 

3.87    7 


Declina- 
tions. 


-43    6 


// 


69.8 

73.1 
76.2 

79.1 

81.7 

83.8 

85.4 
86.6 

87.4 
87.6 

87.3 
86.6 

85.4 
83.8 

81.8 


33 

31 
29 

26 

21 

16 

12 
8 

2 

3 

7 
12 

16 

20 

23 


26 
29 
29 


79.5 
76.9 

74.0 

71. 1 

68.1  3° 
30 

65.1 

62.3 

59-7 
57.3 
55-4 


28 
26 
24 
19 
14 


54.0 
53-x 
52.7 
52.9 

53.8 


9 

4 

2 

9 
15 


20 
26 


55-3 
57.3 

59-9  ,^ 

62.8  ^9 

66.0  3^ 

34 

^^■^  35 

72.9  -^^ 

76.3  ^^ 


1.370      -0.936 
9'-709    75"-4o 


-0.02 
-0.1 


-o.oi 
+1.0 


S  Honocerotis. 
Mag.  4.7 


Right 
Ascension. 


h     m 

6  36 


9.83 

9.93 
9.98 

9.98 

9-93 

9.84 
9.72 

9.58 
9.42 

9.25 

9.09 
8.94 
8.82 
8.72 
8.67 

8.65 
8.67 

8.73 
8.83 

8.96 


10 

5 
o 

5 
9 

12 

14 
16 

17 
16 

15 
12 

10 

S 

2 

2 

6 

10 

13 
17 


913 

9.33 

9-55  ^, 
9.80  ^5 


20 
22 


20.06 


26 
28 


20-34  ^^ 
20.63 

20.93  ^° 
21.24  ^^ 

21.55^^ 
31 

21.86 

22.16  ^^ 

22.44 

22.71  ^7 

22.95  ^^ 
21 


23.16 

23.33  ^, 
23'.46  ^ 


17 


Declina- 
tion N. 


+  958 


II 


36.2 

35.3 
34.6 

34.0 
33.5 

331 

32.9 
32.8 

32.7 
32.7 

32.8 
33.0 

33-2 
33.5 
33-9 

34.4 
34.9 
35.5 
36.1 
36.8 

37.4 
38.1 

38.7 
39-1 
39.5 

39.7 
39.7 
39.5 
39.1 
38.5 

37-7 
36.8 

35.8 

34.7 

33.5 

32.4 
31.4 
30.4 


9 

7 
6 

5 
4 

2 

I 
I 
o 

I 

2 
2 

3 
4 
5 

5 
6 

6 

7 
6 

7 
6 

4 

4 

2 

o 

2 

4 
6 

8 

9 
10 

II 

12 

II 

10 
10 


1.015       +0.176 
I7".836    3o".86 


0.00  0.00 

-0.1  +1.0 

[Eph  isl 


B  Oemlnomm. 
Mag.  3.2 


Right 
Ascension. 


m 


6  38 


44.42 

44.53 

44.59 
44.60 

44-55 

44.46 

44.33 

44-17 
44.00 

43.82 

43-65 

43.49 

43.36^ 
43-26 

43.20 

43.18 
43.20 

43.27 
43.38 
43.52 


iz 
6 

I 

5 
9 

13 
16 

17 
18 

17 

16 

13 
10 

6 


7 
II 

14 
18 


22 

24 
27 


43.70 

43-92 
44.16 

^'^^  ,« 

44.72  ^9 

31 

45.03  ^^ 

45.35  \^ 
45.68  33 

46.01  ^^ 

46.35  ^^ 
34 

46.69 

47.02  33 

47.33  ^' 

47.63  :^ 
47.90  ^7 

48.13 
48.32 

48.47 


19 

15 


Declina- 
tion N. 


+  25  12 


It 


64.0 
64.1 

64.3 

64.5 
64.8 

65.1 

65.4 
65.6 

65.8 
65.9 

659 
65.8 

657 

65.5 
65.2 

64.9 
64.7 

64.4 

64.1 

63.9 

63.6 

634 
63.2 

63.0 

62.8 

62.5 
62.2 
61.8 
61.4 
61.0 

60.5 
60.0 

59.5 

59-1 
58.8 

58.6 

58.4 
58.4 


I 
2 
2 

3 
3 

3 

2 

2 
I 
o 

I 
I 
2 

3 
3 

2 

3 

3 

2 

3 

2 
2 
2 
2 


3 
4 
4 
4 
5 

5 
5 

4 

3 

2 

2 
o 


1. 105       +0.471 
42«.204    s8".74 


+0.01 
-0.1 


+0.01 
+1.0 


H  Qemiaonim. 
Mag.  3.4 


Right         Dedinip       j 
Ascoisioa.  1   tiooN. 


m 


h 

6  40 


s 
33.19 
33.29 

33-35 
33.35 
33-31 

33.23 

33.11    ^ 
32.96   5 

32.80  '^ 

32.63  ;7 

15 
13 
9 

6 


10 
6 
o 

4 
8 

12 


32.47 
32.32 
32.19 
32.10 
32.04 

32.02 
32.04 
32.10 

32.19 
32.33 

32.49 
32.69 

32.91 

33.16 

33.42 


2 
6 

9 
14 
16 

20 
22 

2S 
26 

28 


33.70 

34.00  3 

34.30^° 
34.61  ^' 
34.93  J' 

35-24  ,^ 

35.54  ^ 

35.84 
36.11 

36.36 


30 

27 

25 
22 


36.58 

36.75 
36.89 


17 
14 


+  1259 


22.6 

21.9 

:  21.4 

i  20.9 

20.6 

20.3 
20.2 
20.1 
20.1 
20.2 

20.3 
20.4 
20.5 
20.7 
21.0 

21.3 
21.6 

22.0 

22.5 

23.0 

234 

239 

243 
24.6 

24.8 

24.9 
24.8 
24.6 
24.2 
23.6 


5 
5 

3 

3 


22.8 
22.0 
21.0 
20.0 
19.0 


I 
10 
10 
10 

9 

18.I 
17.2; 
16.4 


1.026      +0.23^ 
31*. 160    I7"48 


+O.OI 

-0.1 


0.00 

+1.0 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


0^Aiiiic». 

a  Canls  Ma]oris. 

(Sirius.) 

Mag.  -1.6 

18  Monocerotis. 

48  Camelop. 

Mwn  Solar 

Mag.  5,3 

Mag.  4.7 

Mag.  5.1 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascezisioii. 

tion  N. 

Ascension. 

tions. 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

• 

h     m 

•      1 

h     m 

•       f 

h     ni 

0       / 

h     m 

0      f 

6  40 

+  43  39 

6  41 

-1635 

/I 

6  43 

+     2  30 

6  44 

+6859 

m  § 

Jan.    0.5 

3971  „ 

52-7  „ 

25*88 
25.96 

5^0,. 

27.64 

26.9 

s 

38.09 

w  W 

25.2 

10.5 

39.84  'I 

53.9  " 

53-4 11 

2774  ' 

25.6 

38.28  »9 

20.4 

3991  ; 

55-2   3 

25.98   ^ 

55-6  " 

27.79   I 

=^4-4  " 

38.35    I 

304 

39.91 
39S5  ^t 

56-5  11 

25.96 

57-6   ° 

27.79   ^ 

23.4  'I 

38.29  ^l 

38.  n  '* 

32.7  ^^ 

Feb.    9.4 

57-7  " 

25.89    7 

59-3  ^ 

27.75   ^ 

22.5    9 

35.0  ^ 

12 

XI 

II 

14 

9 

7 

29 

20 

19.4 

39-73  „ 

58.8 

25.78  ,^ 

60.7 

27.66 

21.8 

37-82 

37.0    . 

Mar.    1.3 

39-56  11 

59-7  ; 

25-63  '^ 

61.8  " 
62.6   * 

^7-54  " 

21.3    5 

37-43  ,' 

38.6  ^J 

11.3 

39-36 '; 

60.4-  ' 

25-46  ^ 
25.28  8 

27-40  [I 

21.0   ^ 

36.98  « 

39.8  " 

21.3 

39.14 

60.8       ^ 

63.1    5 

27-24  „ 

20.8    ' 

36.48  5° 

40.6   * 

31.3 

38.91  '^ 

23 

61.0    " 

25-09  J 

63.2    * 

2 

27.07  ^7 

20.8    ^ 

I 

35.97  ^: 

40.8   * 

Apr.  10.2 

38.69 

60.9 

24-91 

63.0 

26.91 

20.9 

35-46 

40.5 , 

20.2 

38.48  \l 
38.30  * 

60.S   ^ 

59.9    8 

59-^  „ 

24.74 '; 

62.5  s 
61.7  „ 

26.76  '5 

21.2    ^ 

34-99  ^ 

39-8  ,1 

30.2 

24.60  ** 

26.63  ^^ 

21.6    4 

34-57  :! 

38.6  " 

May  1 0.1 

38.17  'I 

24-49  ^8 
24.41    5 

60.6" 

26.53  " 

22.1    ^ 

34-22  35 

37.1    S 

20.1 

38.08    9 
4 

58.1  '" 
12 

59-3  11 

26.47    3 

22.8    7 
8 

33-96  S 

35-2  11 

22 

30.1 

38.04 

56.9  „ 

24.36 

56.0 

26.44 

23.6 

33.80 
33.74       , 

33-0  „ 

June  9.1 

38.06    * 

55.6  '3 

T  "J 

2435    , 

26.45    _ 

^4-5  10 

30-6  * 

19.0 

38-13  J 

54-3  \\ 

24-39   , 

54-1    ' 

26.5Q    5 

^5-5    ^ 

33.79    J 

28.1  'S 

29.0 

3825  ! 

53-0  ^ 

24-46  7 

52.2  '9 

26-59    ' 

^^•5  11 

33.94      ^ 

26 

25.5     I 

July    9.0 

38.42  'J 

5'-7  It 

11 
24.57    _ 

50.2  '"> 

26.71  " 

27.5  " 

26 
34.20 

26 
22.9 

22 

12 

15 

20 

16 

II 

35 

25 

19.0 

38-64  , 

5^-5  „ 

24.72  ^8 
24-90 

48.2 

26.87 

28.6 

34.55 

20.4 

28.9 

38-90  S 

49-3 

46-3 ;; 

Xo 

27.05 

29.0 

34.99  ^ 

18.1  ^3 

Aug.    7.9 

39-19  ,; 

48.1  " 

25-10 

44-6 

27.26'' 

30.5      I 
31.3      ^ 
31.9      ^ 

35.51 ;« 
36.09  5 

36.74 1^ 

'5-9   0 

17.9 

39-52  It 

47.1      '^ 

25-33  J 

43-1    f 

9  3 

27-49  /. 

'3-9   ° 
12. 1 

27.8 

3987  ^^ 

46.2         ^ 

^5-58  '5 

41.9" 

27-74 ,, 

37 

9 

27 

8 

27 

4 

70 

IS 

Sept.  6.8 

40.24  ,„ 

45.3    , 

="5-85  ,8 

4I-I  , 

28.01 

28.29  'I 

32.3    ^ 

37-44  ,, 

10.6 

16.8 

40.63  f 

44.6    7 

40.6    s 

32.5     ^ 

38.18  11 

9-5" 

26.8 

41.04^ 

44.1    I 

26.42  ^9 

40-5  ' 

28.59  f^ 

32.4 

38.94  J^ 

8.6   9 

Oct.    6.7 

41.46'** 

.J  T 

43.6 ; 

26.72  3° 

9f% 

40.9  * 

28.89  ^ 

30 

32.0    ^ 

39-72  7 

8.2   * 

16.7 

41.87^' 

43.3 1 

27.02  '^ 

41.8    9 

29.19  "^ 

31.3  J 

40.51     a 

8.1    ^ 

41 

X 

30 

13 

30 

10 

78 

3 

26.7 

42.28 

43.2 

^7-32  ^^ 

43-1  ,<i 

^9-49  ,^ 

30.3  „ 

4' -29,. 
42.05  76 

8.4 
9-°.J 

Nov.   5.7 

42.69^^ 

43-3    _ 

27.61  ^9 

27.89  ll 

^9-78  ^^ 

29.2 

15.6 

43.08 

43-44  ^, 

43.5    . 

46.7  ° 

3°-07  J 
30.33  ll 

27.9  3 

4276!^ 
43-42  2 

lO.I  " 

25.6 

44.0   I 
44.6   g 

^^•^4'f 

490  J 

^^•4    5 

"■5   t 

Dec.    5.6 

43-76  11 

28.36  " 

5^-4'^ 

30.57   "* 

24.8  '^ 

44.00  5" 

13-2  '7 

29 

19 

26 

21 

IS 

SO 

21 

15-5 

44-05  ,, 

45-4  ,^ 

28.55  ,, 

54°  ,* 

30.78 

23-3  „ 

44-50 

^5-3  ,, 

25.5 

44.28  ]l 

4^-4   ! 

28.70  '5 

30.95  / 

21.8 'S 

44-89  3" 

17.6  "3 

35-5 

44.45  ^ 

47.6  " 

28.80  '° 

59-1  '' 

31.08 '3 

20.4  ^4 

45.16  "7 

20.0  ^^ 

Secd,Tan^ 

1.382      +0.954 

1.043      -0.298 

1. 001       +0.044 

2.789            +2.604 

Mean  Place 

36-.96I    47"-46 

24M47    S5".77 

25'. 707     2i".8o 

32".874    I9".96 

D^fajDi.a 

+0.02         +0.01 

-o.oi           0.00 

0.00          0.00 

+0.07         +0.03 

B^^D^* 

-0.1 

+1.0      ' 

-0.1 

+  1.0           1 

-O.I 

+  1.0             1 

-0.1 

+1.0 

[Eph  15] 
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Mean  Solar 
Date. 


Jan.    0.5 

10.5 
20.5 

30.4 

Feb.    9.4 

19.4 
Mar.    1.3 

II-3 
21.3 
31-3 

Apr.  10.2 
20.2 
30.2 

May  10.2 
20.1 

30.1 

June  9.1 

19,0 

29.0 

July    9.0 

19.0 
28.9 
Aug.  7.9 
17.9 
27.9 

Sept.  6,8 
16.8 
26.8 

Oct.  6.7 
16.7 

26.7 

Nov.   5.7 

156 

25.6 

Dec.    5.6 

156 
25.5 
35-5 


CMensfle. 

Mag.  5.6 


Right 
Ascension. 


Sec  d,  Tan  d 
Mean  Place 


D^^  a,  Dw  a 


h.     m 

6  46 


8 
75.37 
75.07 
74.52 
73.73 
72.73 


30 

55 

79 
100 

118 


134 
144 


71.55 
70,21 

68.77 

67.26  '5^ 

65.72  '54 

154 

64.18 
62.68^50 

61,26'^ 

59.95  \ll 
58.78    ^ 


Declina- 
tions. 


lOI 

83 
62 

39 
16 


57-77 
56.95 
56.33 
55.94 
55.78 

55.85 

56.15 
56.68 

5741 
58.34 

59.43 
60.64 

61.95'^' 
63.29  ^^ 
64.64  '^5 

129 

119 

105 
86 

65 

40 

13 
12 


30 

53 

73 

93 
109 

121 


65.93 
67.12 

68.17 

69.03 

69.68 

70.08 
70.21 
70.09 


-8043 


// 


23.0 
26.5  ^5 
30.0  ^5 

33.3  ^^ 
36.2 

38.7 
40.8 

42.4 

43-5 
44.0 

44.0 

43.6 
42.6 
41.2 

39.3 

37.0 

34.4 

31.5 
28.5 

25.3 
22.1 


0  Gemlnomm. 
Mag.  3.6 


Right 
Ascension. 


29 

25 

21 
16 
II 

5 
o 

4 
10 

14 
19 
23 

26 
29 
30 

32 
32 

19.0^' 

16.1  "9 
20 

13.5 

11. 2 


9.4 
8.2 

7-5 

7.5 
8.1 


23 
18 

12 

7 
o 

6 
13 


19 
24 
28 


9.4 
II.3 

13.7 

16.5 

19.8  33 

35 

23.3 
27.0  37 

30.6  36 


6.204      "6-123 
68-.432    3o".i5 


-0.16 
-0.1 


-0.08 
+1.0 


m 


6  47 

8 

3.75 
3.88    '3 

3.96 
3.97 
3.93 


8 
I 

4 
xo 


3.83 
3.70 

3-53 
3-34 
3.14 

2.95 
2.78 

2.63 

2.51 
2.43 

2.40 
2.41 

2.47 
2.58 

2.73 

2.92 

3.14 
3.40 
3.68 

3.99 


13 

17 

19 
20 

19 

17 

15 
12 

8 
3 

I 

6 

II 

15 
19 

22 
26 

28 

31 
33 
4.32 
4.66  3^ 
5.01  35 

5.38 
5.75 


37 
37 
37 


36 


6.12 

6.48 

6.82  34 
33 


7.15 
7.45 

7.71 

7.93 
8.09 


30 
26 


22 
16 


Declina- 
tion N. 


+  34    3 


ft 


58.1 
58.7 

59.4 
60.1 

60.9 

61.6 
62.2 
62.7 
63.1 
63.2 

63.2 
63.1 
62.7 
62.2 
61.6 

60.9 
60.2 

59.4 
58.6 

57-8 

57.1 

56.3 
55.6 

54-9 
54.3 

53.7 

53.1 

52.5 
52.0 

51.6 

51.2 
50.9 

50.7 
50.6 

50.7 

50.9 

51.3 
51.8 


6 

7 

7 
8 

7 

6 

5 
4 
I 


a  Pictoxis. 
Mag.  3.3 


Right 
Ascension. 


4 

5 
6 

7 

7 
8 

8 

8 

7 

8 

7 

7 
6 

6 

6 
6 

5 

4 
4 

3 

2 

I 
I 
2 

4 
5 


1 .207       +0.676 
"*-329    53"-33 


+0.02  +O.OI 

-0.1  +1.0 

[Bph  15] 


h     m 

6  47 


s 

22.05 

22.04 

21.93 
21.74 
21.47 

21.13 
20.73 
20.29 


I 
II 

19 

27 

34 

40 
44 


18.41  ^^ 
17.99  t^ 

17.61  3» 

17.28  33 

27 

17.01 
16.82  '9 
16.69  '3 
16.64 
16.67 


5 

3 
II 


16.78 
16.96 
17.21 

17.53 
17.90 


18 

25 
32 
37 
43 

^^•79  f 
19.28^9 

19.79  l\ 

50 

47 
21.70  ^3 
22.07  ^^ 
22.37  3° 

23 
22.60 
22.73  '3 
22.78    5 


Dedina- 
tionS. 


20.30 

20.80 
21.27 


-61  50 


ff 


53.5 


37 


57.2 
60.7  35 

64.0  ^^ 
66.9 


29 

25 

30 
16 
10 

5 

I 


69.4 

71.4 
73.0 
74.0 

74.5 

74.4 
73.8 

72.7 
71.2 

69.2 

66.8 

64.1 

61.I  3^ 
32 


rAzgtiB. 

Mag.  3.8 


Right 


II 

15 
30 

24 
27 


57-9 
54.7 

51.4 

48.3 

45.3 
42.7 

40.4 

38.7 
37.5 
36.9 
36.9 
37.6 


32 
33 

31 
30 
26 

23 
17 

12 
6 
o 

7 
14 


30 
25 


39.0 
41.0 

43-5  ,^ 

49.9  II 

53.5  ,« 

57.3  ^* 
61.0  37 


h     m 

6  47 

51*89 

5 1  92 

51.88 

51.78 
51.61 


tionS. 


51.38 
51. II 
50.81 

50.49 


3 

4 
10 

17 
23 


-5030 


*t 


27 
30 

32 


50.16  33 

33 


2. 119      -1.869 
19'. 340    60".  16 


-0.05 
-0.1 


-0.03 
+1.0 


49.83 
49.51 


32 
29 


49.22 

48.97  l\ 
48.76  " 


48.60 
48.49 

48.43 

48.43 
48.49 


16 

II 
6 
o 
6 

II 


48.60 

48.77 
48.99 

4925 
49.55 


17 
22 

36 

30 
34 

49.89  „ 
50.26  "^^ 

50-65  i' 
5105^° 

5'-45:! 

39 

51.84    8 
52.22  3 

52-57  II 

5^-88  % 
53H„ 


53-35 
53-49 
53-56 


14 
7 


45-0'^ 

5'-5'^ 
54-3^ 

5^-7 ,. 
58.6  " 

60.1'' 

61.1  '• 

61.5  * 


6 
It 


61.4 
60.8 

59-7 ,. 
58.J '' 

56.3!! 


27 


540 

5^-3 ,8 

454, 
42.3;, 

3^-^  fg 


33.4 

30-9 
28.8 

27.1 
26.0 

25-5 
25.6 
26.4 

27.8 
29.8 

32.3 
38.5?^ 


2'> 

m 

21 


II 

5 
I 

8 
U 

30 

25 

29 


42.1 

45-7 
49-3 


6 


36 


1.573      -i.au 
49».6o8    47"*> 


-0.03 
-o.x 


-0.02 
+1.0 


APPARENT  PLACES  OP  STARS,  1915, 


347 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Dste. 


Jan.    0.5 

10.5 
20.5 

30.4 

Feb.    9.4 

19.4 
Mar.    1.3 

11.3 
21.3 

31.3 

Apr.  10.2 
20.2 
30.2 

May  10.2 
20.1 

30.1 

June  9.1 

19.0 

29.0 

July    9.0 

19.0 
28.9 
Aug.  7.9 
17.9 
27.9 

Sept.  6.8 
16.8 
26.8 

Oct.  6.7 
16.7 

26.7 
Nov.  5.7 

156 

25.6 

Dec.    5.6 

156 
255 
35-5 


Sec  ^,  Tan  d 
Mean  Place 


16  Lyncis. 

Mag.  4.5 


Right 
Ascension. 


m 


6  49 

59.11  ^^ 
59.28  'I 

59.36 
5936 
59.26 


8 


10 


17 

24 

29 
32 

34 

33 

57.57  „ 
57.26  ^ 

56.99  '7 

56.77 
56.61 


59.09 
58-85 
58.56 
58.24 

57.90 


22 


10 


56.51 
56.49 
56.55 
56.67  ^^ 
56.86  ^l 


12 


26 


3a 


57.12 

57.44  .. 
57.81  37 

58.23  f 
58.68  45 

59.18 
59.70 
60.24 

60.79 
61.35 


52 
54 
55 
56 
55 


54 
52 
49 


61.90 
62.44 
62.96 

63.45  ^, 
63.88  J3 

64.26 

64-57 II 
64.79 " 


Declina- 
tion N. 


+5831 


ff 


20 


72.7 

74.7 
V^      20 

76.7 

»tQ  ^  20 
78-7  ^^ 
80.6 '9 

17 
82.3 

83.7 
84.8 

85.5 
85.8 


14 
II 

7 

3 

I 


85.7 
85.2 

84.3 
83.0 

81.5 


5 

9 

13 

15 
18 

79-7  ,„ 
77.8  ^9 

75.7 
73.6 

71.5 


21 
21 
21 
21 


69.4 

67.4 
65.6 

63.8 

62.3 

61.0 

59.9 

59.1 

58.5 
58.2 

58.2 
58.6 

59.2 
60.2 
61.4 

63.0 

^^•7    TO 

66.6  '9 


20 

18 
18 

IS 
13 

II 
8 
6 

3 
o 

4 
6 

10 

12 

16 

17 


1.916       +1.634 
S5-.390    68".o8 


+0.04 
-0.1 


+0.02 
+1.0 


0  Cauls  ICaJoxis. 
Mag.  4.2 


Right 
Ascension. 


h     m 

6  50 


s 

6.34 
6.44 

6.48 

6.47 

6.42 


10 

4 

I 

5 
9 


6.33 
6.20  '3 

6.05  '5 
5.88  '7 

5.70 


5-52 
5.36 
5.22 
5.10 
5.02 

4.98 

4-97 
500 

5.07 
5.17 

5.30 

5-47 
567 
5.89 
6.13 


18 
18 

16 

14 
12 

8 

4 


3 

7 
10 

13 

17 
20 

22 

24 
26 


6.39 
6.67 

6.96 
7.26  3° 
7.56  3° 


28 
29 


7.86 
8.15 

8.43 
8.69 

8.93 

913 
9.30 
9.42 


30 

29 
28 
26 

24 
20 

17 
12 


Declina- 
tions. 


-II  55 


n 


47.2 

49.4 
51.4 
53.2 

54.8 

56.1 

57.1 

57.8 

58.2 
58.3 

58.2 
57.8 
57.1 

56.2 

55.1 

53.7 
52.2 

50.6 

48.8 
47.0 

45.2 

43-5 
41.9 
40.5 
39.4 

38.6 
38.1 
38.1 
38.4 
39.1 


22 
20 
18 
16 

13 

10 

7 
4 

I 
I 

4 

7 

9 
II 

14 

15 
16 

18 

18 

18 

17 
16 

14 

II 

8 

5 
o 

3 

7 
12 


40.3  ,^ 

47.8 " 


50.1 

52.4 

54-7 


^3 


23 
23 


1.022      -0.211 
I4-.472     52".5o 


-o.oi  0.00 

-O.I  +1.0 

[Eph  xsl 


B  Cauls  Majoiis. 
Mag.  1.6 


Right 
Ascension. 


m 


6  55 

S 
9.01 

9.09 

9.12 

9.09 

9.01 


8 

3 

3 
8 

12 


8.89 

8.73 
8.55 
8.34 
8.13 

7.92 
7.72 

7.54 

7.39 
7.27 

7.19 

7.15 

7.15 
7.19 

7.27 


16 
18 
21 

21 
21 

20 
18 

15 
12 

8 

4 
o 

4 

8 

12 


16 

19 
22 


7.39 

7.55 
7.74 
796 

8.21  *5 

27 

8.48 

8.77  '^ 
9.08  3^ 

9.39  ^' 
9.71 

20.03 

20.34 
20.64 

20.91 

21.15 

21.36 

21.52 
21.63 


32 
32 

31 
30 

27 
24 

21 

16 
II 


Declina- 
tions. 


C  Gemlnorum. 
Var.  3.7-4.3 


-2851 


ff 


14.6 

17.6  3^ 

28 

20.4 


23.0 

25.3 

27.2 
28.7 
29.9 
30.6 
31.0 

30.9 

30.4 
29.6 

28.4 

26.8 

24.9 
22.8 
20.5 
18.I 
15.6 


26 

23 
19 

15 
12 

7 
4 

I 

5 
8 

12 

16 

19 

21 

23 
24 
25 
25 


24 


13.1 
10.7 

8.4^3 

6.4 
4.7 


20 

17 
13 


3.4 
2.6 

2.3 
2.5 
3.2 


8 

3 

2 

7 

13 

4.5 
6.2^7 

R   A    ^^ 
^•^26 

no" 

13.8  ^« 

30 

16.8 

19.8  3^ 

22.9  3^ 


1. 142      -0.551 

17". 102      20".52 


-O.OI 
-O.I 


-O.OI 

+1.0 


Right 
Ascension. 


h     m 

6  59 


s 

6.27 
6.40 

6.48 
6.50 
6.47 


13 

8 

2 

3 
7 


6.40 
6.29 
6.15 

5.99  „ 
5.82  '7 


II 

14 
16 


5.65 
5.49 
5.35 
5.25 
5.17 

5.14 
5.15 
5.19 
5.27 
5.40 


17 

16 

14 
10 

8 
3 


4 
8 

13 
16 


18 
22 


5.56 

5.74 
5.96 
6.21  ^l 

6.47 '' 


6.75 
7.05 


28 
30 

7.37  II 

7.69  3^ 

8.02  ^^ 
33 

8.35 
8.67 

8.99 
9.29 
9.57 


32 
32 

30 
28 

24 


21 


9.81 
10.02 
10.18  '^ 


Declina- 
tion N. 


+  2041 


tf 


1.069 
4«.i27 


49.4 
49.2 
49.1 
49.0 
49.1 

49.2 

49.4 
49.6 
49.8 

49.9 

50.0 
50.1 
50.1 
50.1 
50.1 

50.0 
50.0 

49.9 
49.9 
49.8 

49.8 
49.8 

49.7 
49.5 
49.3 

49.1 

48.7 
48.2 

47.7 
47.0 

46.3 
45.6 
44.8 

44.0 

43.3 

42.7 
42.2 
41.9 


2 

I 
I 
I 
I 

2 
2 
2 

I 
I 

I 
o 
o 
o 

I 

o 

I 
o 
I 
o 

o 

I 

2 
2 
2 

4 
5 
5 
7 
7 

7 
8 

8 

7 
6 

5 
3 


+0.378 


•// 


4S".29 


+0.01 
-0.1 


+0.01 

+X.O 
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APPARENT  PLACES  OP  STARS,  1915. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.5 

10.5 
20.5 

30.4 

Feb.    9.4 

19.4 
Mar.    1.4 

II-3 
21.3 

31.3 

Apr.  10.2 
20.2 
30.2 

May  10.2 
20.1 

30.1 

June   9.1 

19. 1 

29.0 

July    9.0 

19.0 
28.9 
Aug.  7.9 
17.9 
27.9 

Sept.  6.8 
16.8 
26.8 

Oct.  6.8 
16.7 

26.7 

Nov.   5.7 

15.6 

25.6 

Dec.    5.6 

15.6 

255 
35.5 


Sec  5,  Tan  5 
Mean  Place 


T/xli  a,  Dw  a 


03  Cauls  Majoils. 
Mag.  3,1 


Right 
Ascension. 


h     m 

6  59 

s 

3039 
30.48 

30.52 

30.50 

30.44 


9 

4 

2 

6 


30.33 
30.19 

30.02 

29.83 

29.63 

29.44 
29.25 
29.09 
28.95 
28.84 

28.76 

28.73 
28.74 
28.78 
28.87 

28.99 
29.14 

29-33 

2954 
29.78 


II 

14 

17 

19 
20 

19 

19 
16 

14 

II 

8 

3 

I 

4 

9 

12 

15 

19 
21 

24 
26 


28 


30.04 

30.32 
30.62  ^° 

30.93  ^^ 

31.24  3^ 

31 

31.86  3' 

32.15^^ 
27 

25 

21 


32.42 
32.67 

32.88 

33.04 
33.16 


16 
12 


Declina- 
tions. 


-2342 


It 


243 
27.0 

29.6 

32.0 

34-1 

35-9 
37-3 
38.4 
39.1 
39.4 

39-4 
39.0 

38.2 

37.1 

35.7 

34.0 
32.1 
30.0 
27.8 

25-5 

23.2 
21.0 
8.9 
7.0 

5.5 

4.4 
3.6 

3-3 
3.6 

4-3 


27 
26 

24 
21 

18 

14 
II 

7 

3 
o 

4 
8 

II 

14 

17 

19 
21 

22 

23 
23 

22 

21 

19 

IS 
II 

8 

3 

3 

7 
12 


17 
20 


5.5 
7.2 

9.2 
21.6^4 

27 
28 


24.3 

27.1 
30.0 
32.8 


29 
28 


1.092      -0.439 
28'. 510    3o",oo 


-o.oi 
-o.i 


-O.OI 

+1.0 


XOanis  ICajoils. 
Mag.  4.1 


Right 
Ascension. 


m 


h 

6  59 


8 

56.65 

56.75 

56.80 
56.80 

56.75 

56.66 
56.53 

56.38 

56.21 

56.02 

55.84 

55.68 

55.53 
55.40 

55.31 

55.25 
55.23 
55.25 
55-30 

55-39 

55.52 
55-68 

55.87 
56.08 

56.31 

56.57 
56.84 

57.13 
57.43 
57.74 


10 

5 
o 

S 
9 

13 

IS 

17 

19 
18 

16 

IS 

13 

9 
6 


5 

9 

13 

16 

19 
21 

23 
26 

27 
29 

30 
31 
30 


58.04 

58.34 
58.63 
58.90 

59.14    ^ 


30 
•9 


59.35 
59.53 
59-65 


21 


18 
12 


Declina- 
tion S. 


-1530 


n 


19.5 
21.9 

24.1 

26.1 

27.9 

29.4 
30.6 

31^4 
32.0 

32.2 

32.1 
31.8 

31. 1 
30.1 
28.9 

27.5 

25.9 
24.1 

22.2 

20.3 


24 
22 

20 

18 

15 

12 

8 
6 
2 

I 

3 

7 
10 

12 
14 

16 
18 

19 

19 

19 
8.4 

6.5^^ 
4.8^7 

3.3 
2.0 


15 

13 

9 


I.I 

0.5 
0.4 

0.7 
1.4 

2.6 


6 

I 

3 

7 
12 

IS 


4.1 
6.0 '9 

8.1" 
20.5  ^^ 

2S 
23.0 

28.0  ^5 


1.038      -0.277 
54*. 790    24".90 


-0.01  0.00 

-0.1  +1.0 

[Eph  15) 


^  Canls  Mftjoils. 
Mag.  2.0 


Right 
Ascension. 


h     m 

7     4 

s 

57.94 
58.03 
58.07 

58.06 

58.00 


9 

4 

I 

6 


57.89 
57.74 
57.57 
57.38 

57.17 

56.97 
56.78 
56.60 

56.45 
56.34 

56.25 
56.21 
56.21 
56.24 
56.32 

56.43 
56.58 
56.76 

56.97 
57.21 


II 

15 
17 

19 

21 

20 

19 
18 

IS 
II 

9 

4 
o 

3 
8 

II 

15 
18 

21 

24 
26 


57.47  ^g 

57-75  ,^ 
58.05  3- 

58.36  II 

58.68  3' 
32 

59.00 

59-31 
59.61 

59.89 
60.14 


31 

30 
28 

2S 
21 


60.35 
60,52 

60.65 


17 
13 


Declina- 
tions. 


-26  15 


II 


21.2 
24.1 
26.9 

29.4 
31.6 

33.5 
35.1 
36.3 
37.1 
37.5 

37.5 
37.1 
36.3 
35.2 
33.8 

32.1 

30.1 

27.9 
25.6 

23.3 


29 
28 

2S 
22 

19 

16 
12 

8 

4 
o 

4 

8 

II 

14 
17 

20 
22 

23 

23 
24 

20.9 
8.6^3 

6.4" 


4-5 
2.9 

1.6 
0.8 
0.4 
0.6 

1.3 

2.5 
4.2 

6.3 
8.7 

21.5 

24.4 

27.3 
30.3 


19 
16 

13 

8 

4 

2 

7 
12 

17 
21 

24 
28 
29 

29 

30 


I. IIS      -0.493 
56».o55    27".i7 


-0.01         -0.01 
-0.1  .        +1.0 


68  AnzigK. 
Mag.  5.1 


Right 
Ascension. 


Dccfini^ 
tianN. 


m 


7     5      +3927 


51.33 

51.49 

51.59 

51.63 
51.60 

51.51 
51.38 
51.21 
5 1  01 
50.80 

50.59 

50.39 
50.22 

50.08  '^ 
49.98 


16 
10 

4 
3 
9 

13 

17 
20 

21 

21 

20 
17 


10 


49.92 
49.91 

49-95 
50.04 

50.18 


4 

9 

14 

17 


22 


50.35 

50.82  ^5 

51.11  '^ 
51.42 


31 
33 


36 
37 
39 


51.75 
52.11 
52.48 

52.87 
53.26  39 

53.65 

54.05 

54.43 

54.79 
55.12 


40 

38 
36 
33 
30 


55.42 
55.67 


25 


55.86  '9 


40.3 
41.2 

42.2 

43.2 

44.3 

45-4 

46.3 
47.0 

47,6 
47-9 

48.0 

47-9 
47.6 

47-1 
46.3 

45-4 

44-5 

43.4 

42.3 
41. 1 

39-9 
38.8 

37.7 
36.6 

35-6 

34.6 
337 

32-9 
32.2 
31.6 

3I-' 
30-7 
30.6 

30.6 

30.8 

31-2 
31.8 
32.6 


9 
10 

10 

II 

II 


3 

5 
8 

9 

9 
II 

II 

u 

12 

II 

ZI 

II 

10 
10 

9 
S 

m 

I 
6 

5 

4 
I 
0 
2 

4 

6 

8 


1.295      +0.823 
48-.725    37"o6_^ 


+0.02 
-0.1 


+0.02 
+1.0 
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61  Oeminonua.     | 

y^  Volantis. 

X  Qemlnonun. 

26  H.  Camelop. 

Meftn  Solar 

Mag. 

5-3 

Mag.  3.9 

Mag.  3.6 

Mag.  5.1 

Date. 

Risht 

Declina- 

lUght 

Declina- 

Rigtst 

Declina- 

Right 

Declina- 

Ascension. 

tion  N. 

Asccnaioa. 

tions. 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

h     m 

•       / 

h     m 

0      t 

h     m 

0       t 

h     tn 

0      t 

7     8 

+  16  18 

7     9 

1 

—  7021 

If 

7  13 

+  16  41 

ft 

7  13 

+8234 

ff 

Jan.    0.5 

S 
31.59    ^^ 

18.7 

8 
31.79 

31-6  . 

s 
14.64 

44.0 

s 
30.54    „ 

45-2 . 

10.5 

31.73  z 

18.1  ^ 

0 
31.79    , 

35.4  ^f 

14.79  'f 

43-5    ^ 

3X-XI  :; 

48.2  3« 

20.5 

31.81  ^ 

17-7  t 

3^-65  '^ 

39-1  „ 

14.88    9 

43.1    t 

31.33 

5^-2^^ 

30.4 

31.85  ^ 

17.4  3 

31.39  t! 

42.6  3S 

14.91     3 

42.8   3 

31.20  ^\ 

30.74  f^ 

Feb,    9.4 

31.83 ; 

17.2 

3X.02J;    45.8^; 

14.90    ^ 

42.6   ^ 
0 

19.4 

3^-76  _ 

17.1 

30.55  .^ 

48.6 

14.84 

42.6 

29.97 , 

59-5  ., 

Mar.    1 .4 

31.66 '° 

17.2 

30.00  l^    51.0  ^ 
29.38  ^  1  52.9  '^ 
28.72  ^  ,  54.3  'I 
28.03^155.2    I 

14.74 '! 

42.6   ^ 

"s-93  :i 

61-7  ! 

1^-3 

31.53  \i 

17.2 

14.29  '<* 

42.7    ' 

27.67  "<^ 

63-4 

21.3 
31-3 

^7.3 
17-5      , 

42.9    , 
43.0 

26.25  *^ 
24.74  'f 

64.6  " 
65.2    I 

17 

I 

69                3 

»7 

I 

153 

0 

Apr.  10.2 

31.04,^ 

17.6 

27.34  ^ 
26.66  f 

55-5    , 

14.12 

43.1    , 

23.21 

65-2    ^ 

20.2 

30.89  11 

17.7           I 

55-3 

13-97  ,^ 

43.3    , 

21.72^^1 

647  ,f 

30.2 

30.75 ,; 

17.9          I 

26.01  2  i  54.6  I 

13.83  \\ 

I 
43.4   ^ 

20.34  ^! 

63-6  " 

May  10.2 

30.64  " 
30.56 

18.0           ' 

25.41  °!    53-4  _^ 

13-72  " 
13.64    * 

43.6  ^ 

I9.ii"3 

62.0  ** 

20.1 

18.2           ^ 

24.88  53 

51-7  '' 

43.7 

18.08  '°3 

59-9  " 

4 

I 

46 

21 

S 

I 

79 

34 

30.1 

30.52 

18.3 

24.42 

49-6  _ 

13.59    „ 

43.8    ^ 

17.29 

57-5  „ 

June  9.1 

30.52  ^ 

18.5      * 

23.76        44.3  ,^ 

23.58 '^  41.3^^ 

13-59   ° 

44.0   ^ 

16.76   S3 

54-8  !I 

19.1 

30.56  ^ 

18.6      ' 

13.62    3 

44.1 

16.51   *s 

51-9   ' 

29.0 

30.63    7 

18.8     " 

13-69    '' 

44-3    ^ 

'6-54   ,^ 

48.8  3 

July    9.0 

30.74  ,, 

19.0 

23.51    ^:38.i^' 

13-79  " 

44-4 

16.86  3» 

45-7  I] 

14 

2 

4            32 

14 

2 

59 

31 

19.0 

30.88 
31.06  '^ 

19.2 

23.55  ^.  ^  34-9  ,^ 

13-93  jg 
14.11  f 

44.6 

17.45       r^. 

42.6 

28.9 

19.4     ^ 

23.70 '^  31.7^ 

44.7    ' 

39-5^ 
367!; 

Aug.  7.9 

3^-2^  « 

^9-5    I 

23.95    I 

28-7 :« 

14-31  *° 

44.7    "" 

19.41     ° 

17.9 

31.49  ^^ 

^•9-5    ° 

24.31  ^^ 

25.9  '\ 

14.53  " 

44.7    ° 

20.74 

34.0  '' 

27.9 

31.74^: 

^9-5 : 

24.75 1! 

23.4  '5 

14.78  '5 

44.6    ' 

22.26^52 

3'-6   t 

27 

2 

53 

20 

27 

2 

170 

21 

Sept.  6.8 

32  01 

19-3    , 

^5-28  ^^ 

21.4 

15-05    a 

44-4    , 

25.80'^ 

29.5    ,^ 

16.8 

32.30  ^ 

19.0  3 

25.87  11 

19.9  '5 

t5-33  f 

44.1    3 

^7-8   I 

26.8 

32.60  ^° 

18.5  I 

2^-52  ^^ 

19.0    9 

15-63  3° 

43.6   I 

27.75  '^5 

26.4  '^ 

Oct.    6.8 

32.91  3^ 

17-9   ^ 

27.20  f 

18.7    3 

^5-94  :, 

43.0  ^ 

^9-78  !:^ 

25.5  ; 

16.7 

33.23  ^, 
33 

17.2    I 

27.89  2 

19.I    ^ 
n 

16.26  3^ 

33 

42.2    I 

3-«4S 

25.0  5 
0 

26.7 

33.56 

16.4 

28.57 .. 

20.2 

16.59 

41.4 

33.90 

25.0 

Nov.  5.7 

33.88  3^ 

^5-5  ,^ 

29.22  ^ 

^'<\ 

16.91  32 

40.4 

35-92  - 

25-5  J 

156 

34.19^' 

^4-5    ' 

29.82  ^° 

24.2  *3 

17-23  ^* 

39.4      '" 

37.84  '^^ 

26.5  ^^ 

25.6 

34.49  l^ 
34.77  '? 

^3-5  " 

30.34  ^"^ 

..-  ^  28 
27.0 

17-53  ^a 

38.4      '" 

39.62  'f 

27.9  '^ 

Dec.    5.6 

12.;  ^° 
^    9 

30.77  "^^ 

30.3  ^^ 

17.81  »« 

37.4      '" 

41.21 '59 

29.8  '9 

24 

32 

35 

as 

9 

135 

23 

15.6 
25.5 

35.01 
35-22  " 

35-38  '<> 

II.6 
10.8    ^ 

31.09 
31.30" 

33.8 
37-5  ^J^ 

18.06 
18.27  " 

36.5    « 

35.7  ! 

4^-f  108 

43.64  !! 

32.^  ,< 

34-7    8 
37.5  ^^ 

35.5 

10. 1    7 

31.37  7 

41.4^^ 

18.44  '^ 

35.0  7 

44.41  77 

Sec«,Tand 

1.04a 

+0.292 

2.975  -2.802 

1.044           +0.300 

7.743    +7.678 

Mean  Place 

29".  52 1 

I4".88 

28-.283    39".88 

i2».S7i    4o".5o 

I6-.654    42 ".85 

^^♦a,D«a 

+0.01 

+0.01 

-0.07        -0.06 

+0.01         +0.01 

+0.19        +0.16 

I>f«,D.^ 

-0.1 

+X.O 

-0.1 

+1.0 

-0.1 

+0.9 

-o.r 

+0.9    . 

(Bph  is] 


350 


APPARENT  PLACES  OF  STARS,  1915. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.5 

10.5 
20.5 

30.4 

Feb.    9.4 

19.4 
Mar.    1.4 

11.3 
21.3 

313 

Apr.  10.3 
20.2 
30.2 

May  10.2 
20.1 

30.1 

June   9.1 

19.1 

29.0 

July    9.0 

19.0 
29.0 
Aug.  7.9 
17.9 
27.9 

Sept.  6.8 
16.8 
26.8 

Oct.  6.8 
16.7 

26.7 
Nov.   5.7 

15.7 
25.6 

Dec.    5.6 

15.6 

25.5 
35.5 


T  Azffts. 

Mag.  2.7 


Right 
Afccnsion. 


m 
14 


h 
7 

8 
10.39 

10.48 

10.52 

10.49 

10.41 


9 

4 

3 
8 

13 


17 

30 


10.28 
10.11 

9.68  ^3 

9.20 

8.97  '^ 
8.76 " 

8.57 
8.42 


19 

IS 

12 


Sec  6,  Tan  d 
Mean  Place 


D^^  a,  Dm  a 


8.30 

8.22 
8.18 
8.19 
8.24 


8 

4 

I 

5 
10 


8.34 

8.47 
8.64 

8.85 

9.10 


13 

17 

31 
37 

9.67  3° 
32 


9-99 


33 


0.32 

0.66  34 
34 

1. 00 
1.3434 

1.66  32 

1.96  3° 

2.23  ^7 

23 

2.77  ^3 


Declina- 
tions. 


-3656 


// 


36.8  34 

39.9  ^' 
42.93 

45.6  ^7 

23 

47.9 
49-9 
51.4 
52.4 
53.0 


30 

15 
xo 

6 

3 

3 
7 

13 

IS 

19 

32 
34 
26 

27 
37 

35.0 

32.3 ,; 
29.8  ^5 

27,5  *3 
25.5 


53.2 

52.9 
52.2 

510 
49.5 

47.6 

45.4 
43.0 
40.4 

37.7 


^  Qeminonun. 

Mag.  3.5 


Risht 


24.0 
22.9 
22.3 
22.3 
22.9 


so 

15 

II 
6 
o 
6 

II 


18 

32 

36 


24.0 
25.8 
28.0 
30.6 

33.6  f^ 
32 

36.8 

33 


40.1 
43.5 


34 


1.251       -0.752 
8*.442     40".  18 


-0.02 

-O.I 


-0.02 
+0.9 


h     m 

7  15 


a 

5.07 
5.22 

5.32 

5.36 

5.35 

529 

5.19 

5.05 
4.89 

4.72 

4.55 
4-39 
4.25 
4.14 

405 

4.01 
4.00 

4.03 
4.10 

4.21 

4.35 
4.52 

4-73 
5.22 


IS 
10 

4 

I 

6 

10 

14 
16 

17 
17 

16 

14 
II 

9 
4 

I 

3 

7 
II 

14 
17 

31 

23 
26 

38 


29 


5.50 
5.79    ,^ 

6.10  3^ 
6.42  32 

6.75 


33 
34 


7.09 
7.42 

7-75  „ 
8.06  3' 

8.35  ^^ 


33 
33 


8.62 
8.84 
9.02 


23 
18 


Declina- 
tion N. 


+  22     8 


tt 


26.5 

26.3 

26.2. 

26.2 

26.4 

26.6 
26.9 
27.1 
27.4 
27.6 

27.8 
27.9 
28.0 
28.0 
27.9 

27.8 
27.7 

27.5 
27.4 

27.2 

27.0 
26.8 
26.6 
26.3 

25.9 

25.5 
25.0 

24.4 

23.7 
22.9 

22.1 
21.3 
20.4 
19.6 
18.9 

18.3 
17.9 

17.5 


3 
I 
O 

2 
3 

3 

3 

3 

2 

2 


d  Volantis. 
Mag.  4.0 


Right 
Aacenaion. 


3 
2 

3 
3 

3 

4 
4 

S 
6 

7 
8 

8 

8 

9 
8 

7 
6 

4 
4 


1.080       +0.407 
3'.9i3    23".28 


h 
7 


m 
16 


8 

56.15 
56.18 

56.09 
55.89 

55-59 


3 

9 
20 

30 
39 


+0.01        +0.01 
-0.1  +0.9 

[Bph  15] 


55.20 

54.73 
54.20 

53.63 


47 
53 
57 

53.03  2 

52.43 

51.84 
51.27 

50.74 
50,27 


49.86 

49.53 
49.28 

49.12 

49.06 

49.09 
49.22 

49.44 
49.75 
50.14 

50.60 

51.13 
51.71 
52.32 

52.94 

53-56 
54.16 

54.72 
55.21 
55.62 

55.94 
56.16 

56.26 


59 
57 
53 
47 
41 

33 

25 
16 

6 

3 

13 
22 

31 
39 
46 

53 

58 
61 

62 

62 

60 
56 

49 
41 
32 

22 

10 


Declina- 
tions. 


-6747 
ft 

57-^  .8 
61.4  3« 

68.7  36 

71.9^' 
29 

74.8 

7^.3  "^ 

79.3  '" 

80.8  '5 

81.8  '^ 


82.2 
82.1 

81.5 
80.4 
78.8 


I 

6 
II 
16 

31 


34 


76.7 

74.3 
71.6^7 

68.6  3° 
65.5  '' 


62.2 


33 
32 


590  ,„ 
56.0  3° 

53.2 

50.7 


38 

25 


48.6 
47.1 
46.1 

45.8 
46.1 

47-1 

48.7 
51.0 

53.7 
^56.9 

60.5 
64.2 
68.0 


31 

15 
10 

3 

3 
10 

16 

23 
27 
32 
36 

37 
38 


t  Qeminonim. 
Mag.  3.9 


Right 


h     m 

7  20 


8 
29.26 

29.42 

29.52 
29.57 
29.57 

29.51 
29.41 

29.27 

29.10 

28.92 

28.74 

28.57 
28.42 

28.30 

28.21 

28.15 
28.14 
28.16 
28.23 

28.34 

28.48 
28.66 
28.87 
29.11 

2937 


16 
10 

5 
o 

6 

10 
14 

17 
18 

18 

17 

15 
12 

9 
6 

I 
3 

7 
II 

14 

18 
21 

24 
26 
39 


Dccfioa- 
K. 


30 


29.66 
29.96 
30.28  3* 
30.62  34 
30.97  35 


2.647       -2.451 
S2V998    66".  13 


-0.06 
-0.1 


-0.05 
+0.9 


31.32 
31.67 
32.01 

32.34 
32.65 


35 

35 

34 

33 

31 
28 


32.93  _ 
33.16  '3 

33.35  '^ 


+  2757 


n 


673 

675 
67.7 

68.1 
68.6 

69.1 
69.6 
70.1 

70.5 
70.9 

71.1 
71.2 
71.1 
71.0 
70.7 

70.4 
70.0 

69.5 
69.0 

68.5 

68.0 

67.4 
66.8 

66.2 
65-5 

64.8 
64.1 

63.4 
62.6 

61.8 

61.0 
60.2 

59.5 
58.9 
58.4 

58.1 

57.9 
57.9 


8 
8 
8 

8 

7 
6 

5 
3 

a 

0 


1. 132      +0.531 
36".978    64".77 


+0.01        +0.01 
-o.x  +0.9 
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McnSolur 
Dste. 


7  Canis  Majozli. 

Mag.  3.4 


Right 


tkmS. 


Qioombiidge  1808. 

Mag.  5.8 


Right 


Dedina- 
tkuN. 


fi  Canis  Miuoxls. 
Mag.  3.1 


Right 


tiooN. 


p  OemlAonuiL. 

Mag.  4-2 


Right 
AsGcosioii. 


Declina- 
tion N. 


Jan.    0.5 

10.5 
20.5 

30.4 

Feb.   9.4 

19.4 
Mar.    1.4 

"3 
21.3 
31-3 

Apr.  10.3 
20.2 
30.2 

May  10.2 
20.1 

30.1 

June  9.1 

19.1 

29.0 

July    9.0 

19.0 
29.0 
Aug.  7.9 
17.9 
27.9 

Sept.  6.8 
16.8 
26.8 

Oct.  6.8 
16.7 

26.7 
Nov,  5.7 

15.7 
25.6 

Dec.   5.6 

25.5 
35.5 


Sec^.Tand 
Mean  Place 


h    m 

7  20 

t 
45.89 

46.cx> 
46.05 
46.05 
46.00 


zz 

5 
o 

5 
10 

45.90  ^^ 
45.76  '^ 


45.58 

45.39 
45-18 

44.97 
^•77  ,^ 
44.58  ^9 


z8 
21 

3Z 


20 


44.42 
44.29 

44.19 

44.13 
44.11 

44.12 

44.18 


16 

10 


I 
6 
9 


44.27 
44.40  .^ 

44.57 

44.77  „ 
45.00  ""^ 


17 
20 


45.25 

45.53 

45.83 
46.14 

46.46 


as 

28 
30 
31 
32 
33 


46.79  ,^ 
47.11  ^^ 

47.42  f^ 
47.71  ^9 
47-98  ^7 

48.21 
48.40  "^9 

48.54  '^ 


-29    7 


H 


^5.4    „ 

68.5  3» 

71.4'^ 

74.1  ^' 

76.6  ^5 
az 

78.7  o 
80.5  '« 

81.8  '3 

82.8  '^ 
83.4   \ 


83.5 

83.3 
82.6 

81.6 

80.3 

78.6 
76.6 

74.5 
72.2 

69.7 


7 
zo 

13 

17 

20 

21 

23 

34 


34 


67.3 

^4-9  ^, 
62.6  ^3 

60.6  ^^ 

58.8 


18 
14 


57.4 

56.5 
56.0 

56.1 

56.7 


9 

5 

z 

6 
zz 


z6 

2Z 


57.8 

59.4 
61.5 

64.0  *s 

66.7  *7 
30 

69.7 

72.8  3^ 

75.9  ^' 


Z.Z4S      -0.557 
44*.023    7i".78 


h    m 

7  22 

t 
8.20 

8.49 

8.65 
8.68 

8.59 


29 
z6 

3 

9 
sz 


31 


8.38 
8.07 

7.68  2 

7.22   ^ 
6.73^ 

49 
6.24 

5.75^ 
5.30  ^^ 

4.58  3^ 


4.34 
4.20 

4.16 

4.21 

4.36 

4.61 

4.95 

5.37 

5.87 
6.44 

7.07 

7.75 

8.47 
9.22 

9.99 


24 

14 

4 
5 

25 

34 
42 

50 
57 
63 

68 
72 

75 
77 
78 


77 


10.77 

12.28  74 
12.98  f 

13.62  ^ 

57 

14.66  47 


15.02 


36 


+  6838 


n 


28.3 

30.7 
33.2 

35.7 
38.1 

40.4 
42.4 

44.0 

45.1 
45.8 

46.0 
45.8 
45.0 

43.8 
42.2 

40.3 
38.1 

35-7 
33.1 
30.5 

27.8 
25.2 
22.6 
20.3 
18.1 

6.1 

4.4 
3.0 
2.0 

1.3 


24 
25 
25 
24 
23 

20 
z6 
zz 

7 

2 

2 
8 

Z2 

z6 

19 

22 

24 
26 

26 

27 

26 
26 

23 
22 

20 

17 
14 
10 

7 
3 


i.o 

I.O 

1.5 
2.5 

3.8'^ 


o 

5 
zo 


5.4 
7.4 
9.7 


z6 


20 


2.746      +2.557 
2".963    27",o5 


-o.oz 
-o.z 


-0.0Z 
+0.9 


-K0.06        -fo.od 
-O.Z  +0.9 

[Eph  15] 


h    m 
7  22 

% 
34.50 
34.64 

34.74 
34.78 

34.77 


34.72 
3463 
34.50 
34.35 
34.19 


14 
zo 

4 

z 

5 

9 
J3 

3^5 

z6 
z6 


34.03  „ 
33.88  "5 

33.75  '? 

33.63 

33.55 


Z2 

8 
5 


33.50 
33.48 
33.50 
33.56 
33.65 


2 
2 
6 
9 

Z2 


15 
18 

2Z 


33.77 
33.92 
34.10 

34.54  4 

35-^  L 
35.35  '^ 

35.65 

35.96 


30 
31 
31 


36.27 

36.58 
36.89 

37.19  ft 
37.46  ^7 


31 
31 


37.71 
37.92 
38.09 


25 

2Z 

17 


+  827 


/f 


44.8 
43.7 

42.7 
41.9 

41.3 

40.8 

40.5 
40.4 

40.3 
40.3 

40.5 
40.7 

41.0 

41.3 
41.7 

42.2 

42.7 
43.3 
43.9 

44.5 

45.1 
45.6 

46.1 

46.5 
46.7 

46.8 

46.6 

46.3 
45.7 
44.9 

43.9 
42.8 

41.5 

40.1 

38.7 

37.3 

36.0 

34.8 


zz 

zo 

8 

6 

5 

3 

z 

z 
o 

2 


3 
3 

4 
5 

5 
6 

6 

6 

6 

5 
5 
4 

2 


3 

6 

8 

zo 

zz 

14 

14 
14 

13 

Z2 


h    m 

7  23 


t 
41.16 

41-34 
41.45 
41.50 
41.50 

41.44 

41.34 
41.19 

41.02 

40.84 


z8 
zz 

5 
o 

6 
zo 

15 
17 

z8 
19 


z8 
z6 


40.65 
40.47 
40.31 
40.18  ^3 
40.08  '"^ 


40.02 
40.00 
40.03 
40.09 
40.20 


3 
6 

II 
15 


18 
21 

25 


40.35 

40.53 
40.74 

40.99  ^, 
41.26^7 

29 

41.55 
41.87 

42.20 

42.55  ?^ 
36 


32 
33 


42.91 


36 


36 
36 

35 


43.27 

43.63 

43.99 

44.34  ,, 

44.66  3« 

29 

44.95 
45.20    5 

4540  ^ 


+  3157 


It 


I.9-I 
19.4 

19.9 

20.6 

21.3 

22.0 
22.7 

23.4 
23.9 
24.3 

24-5 
24.6 

24.5 
24.3 
23.9 

23.4 
22.8 

22.2 

21.5 
20.7 

9.9 

9-1 

8.3 

7.5 
6.6 

5.8 
4.9 
4.1 
3.2 
2.4 

1.6 
0.9 

0.3 

9.9 
9.6 

9.4 

9.5 
9.7 


3 

5 
7 
7 
7 

7 
7 
5 

4 

I 
I 
2 

4 
5 

6 
6 

7 
8 

8 

8 
8 
8 

9 

8 

9 

8 

9 

a 

8 

7 
6 

4 
3 

z 
2 


z.oiz      •fo.z49 
32'.538    4i".x6 


Z.179      -1-0.624 
38«.789    z6".89 


0.00 

■O.Z 


0.00 

+0.9 


•fo.02 

-O.Z 


+O.OZ 

+0.9 


352 


APPARENT  PLACES  OIP  STARS,  1915. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


(X  AxgtM. 

Mag.  3.3 


Right 
Ascenaunu 


Declina- 
tions. 


a^  Geminorum. 

(X^astor.) 
Mag.  2.0 


Right 
Ascension. 


Declina- 
tion N. 


85  Monocerotts. 

Mag.  5.3 


Right 
Ascension. 


Dedina- 
tion  S. 


€r  Canis  Mtnods. 

(Procyon.) 
Mag.  0.5 


Right 
Ascension. 


tionN. 


Jai\,  0.5 
10.5 
20.5 

305 
Feb.    9.4 

19.4 
Mar.    1 .4 

11.3 
21.3 

31-3 

Apr.  10.3 
20.2 
30.2 

May  10.2 
20.2 

30.1 
June  9.1 

19.1 

29.0 

July    9.0 

19.0 
29.0 
Aug.  7.9 
17.9 
27.9 

Sept.  6.9 
16.8 
26.8 

Oct.  6.8 
16.7 

26.7 
Nov.   5.7 

15-7 
25.6 

Dec.    5.6 

15-6 
25.6 

35.5 


h     m 

7  26 


8 

33.99 

34.09 

34.13 

34.11 
34.02 

33.88 

33.70 

33.47 
33.22 

32.96 


zo 

4 

2 

9 
14 

18 

23 

as 
36 
27 


26 


32.69 

32.43 
32.18^5 

31.96'' 
31.77 


19 
16 


31.61 
31.50 
31.43 
31.41 
31.43 


II 

7 

2 

2 
8 


31-51 
31.63  " 
31.79 


31.99 
32.23 


16 
20 
34 
28 


32.51 
32.82  ^' 

33.15^^ 
33.50  II 

33.87  ^; 
3424  ,- 

3460  3<^ 

34-95  11 
35-28  33 

35.57 ;; 

3582  ^^ 
36.01  *9 

36.15  "* 


-43    7 


tt 


36.1 

39.7 
43.1 
46.3 
49.3 

51.8 

54.0 

55.8 

57.1 
58.0 

58.3 
58.2 

57.6 

56.5 
55.0 


36 

34 
32 
30 
25 

22 

18 

13 
9 
3 

I 

6 

II 

IS 
18 


22 


53.2 
51.0 

48.5  '5 

Hi  - 
43-^  29 

37-3  ,^ 

34.6  'I 
32.1 

29.9   « 
^  ^  18 

28.1 

26.8  '3 
26.0   ^ 

25.9  ' 

26.3    ^ 
10 


25 
22 


16 
22 


27.3 
28.9 

31. 1 

36.8  3^ 
33 
40.1 

43.6 11 

47.2  ^^ 


Sec  d,  Tan  d 
Mean  Place 


1.370      -0.937 
3i».996    43  ".66 


>.03 


-0.02 
+0.9 


h     m 

7  29 

s 

3.II 
3.29 
3.41 
3.47 
3.47 


18 

13 

6 
o 
6 

o 
4 

7 
8 

8 

8 

7 
4 
o 


3.41 

3.31 

3.17 
3.00 

2.82 

2.64 
2.46 
2.29 

2.15 
2.05 

1.99 
1.96 
1.98 
2.04 
2.14 

2.27 

2.45 
2.66 

z,90 

3.16 

3.45 
3.76 
4.09 

4.80  36 
^       36 

5.^6 

5.53  ^^ 

5-89  f^ 
6.24  ^5 

6.56  3^ 

30 

6.86 


3 

2 

6 
10 

13 

18 
21 

24 
26 
29 

31 
33 
35 


7.II 
7.32 


25 

31 


+  32    4 


/r 


36.2 

36.5 
37.0 

37.7 
38.4 

39.1 

39.9 

40.5 
41. 1 

41.5 

41.8 
41.9 
41.8 
41.6 

41.3 

40.8 
40.2 

39.5 
38.8 

38.0 

37.2 
36.4 
35.5 
34.6 

33.7 

32.8 

31.9 
31.0 

30.1 
29.2 

28.4 
27.6 
26.9 
26.4 
26.1 

25.9 

25.9 
26.1 


3 
5 
7 
7 
7 

8 
6 
6 

4 
3 

I 
I 
3 

3 

5 

6 

7 

7 
8 

8 

8 

9 
9 
9 
9 

9 

9 

9 

9 
8 

8 

7 
5 

3 

3 

o 

2 


h     xn 

7  33 


s 

4.95 

5.09 

5.19 

5.23 
5.22 

5.17 
5.08 

4.96 

4.81 

465 

4.49 

4.33 
4.19 

4.07 
3.97 

3.91 

3.88 
3.88 

3.92 
3.99 

4.09 
423 
4.39 

4.58 
4.79 

5.03 

5.29 
556 

5.85 

6.15 

6.45 
6.76 

7.07 

7.36 

7.63 

7.87 

8.08 

8.25 


14 

10 

4 

z 

5 

9 

12 

15 
16 
16 

z6 
U 

13 

ZO 

6 

3 
o 

4 

7 
zo 

14 
16 

19 

3Z 
34 

36 

37 
39 
30 
30 

31 

31 
29 

27 

«4 

3Z 

17 


-3  55 


// 


8.9 

0.8 '9 
2.5^^ 

4.0 

5.3 


15 

13 

ZI 


6.4 

7.3 
7.9 

8.3 
8.5 

8.5 
8.3 

7.9 
7.3 

6.6 

5.7 
4.6 

3.5 

2.3 
1,0 

9.8 
8.6 

7.5 
6.5 
5.7 

5.2 
50 
5.0 

5.4 
6.2 


9 
6 

4 

3 

o 

2 

4 
6 

7 
9 

II 
II 
12 

13 
12 

12 

II 

10 

8 

5 

2 
o 

4 
8 

zo 


7.2 
8.6^4 

10.2  'f 
12.0  ^» 

14.0 

20 

16.0 

18.0  ^^ 

20.0   ^^ 


h    m 

7  34 

s 

53.05 
53.20 

53.30 

53.35 

53.34 


15 

10 

5 

I 

4 


9 
12 


53.30 
53.21 

53.09 
52.94  ]l 

52.79 :: 


52.63 

52.47 

52.33 
52.22 

52.13 

52.07 
52.04 
52.05 
52.09 

52.17 


16 

16 

14 
II 

9 

6 

3 

I 

4 
8 

12 


14 


52.29 

52.43 
52.60  '7 

52.79  2 

53.01 

24 

5325    . 
53.51  ll 

54.08  ^9 
54.39  l\ 

54.70 
55.01  3 

55.31  ^ 
55.61 

55.89 


30 
28 


56.14 
56.35 
56.53 


25 

21 
18 


+  526 


fr 


39-7  _^ 

37-^ :: 
35.3 , 

34.7 . 
34.2 1 

33.9 
33.7 
33.7 

33.8 
34.0 
34.3 
34.7 

35-2 

35.7 
36.3 
37.0 
37.7 
38.5 

39.2 
39.8 

40.4 
40.8 

41.1 


o 

3 
O 
I 

2 

3 
4 

« 

S 


7 

8 


6 

6 

4 

S 
I 


41.2 
41. 1 
40.7 
40.1 

39.3 


I 

4 
6 
8 

ZI 

38.2 

36.9  2 
35.5,6 

16 
16 

16 
14 


33-9 
32.3 

30*7 
29.1 

27.7 


1. 180     -40.627 

io'.736    34".4S 


Z.003        .-0.069 

3».ioo    I3".i6 


Z.005      +0.09S 
SZ".i93    36".57 


+0.02        +0.02 
-0.2  +0.9 

rBphxs) 


0.00 
-0.3 


0.00 
40.9 


0.00 
-0.3 


0.00 
40.9 


APPAKENT  PLACES  OE  STARS,  1915, 


353 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 

84  Lyncls. 
Mag.  5.0 

/c  Oemlnonun. 

Mag.  3.7 

P  Oeminorom. 

{Pollux.) 
Mag.  1.2 

4  Pappis. 

Mag.  5.1 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

A                     . 

tions. 

h     m 

0      / 

h     m 

e 

/ 

h     m 

0 

1 

h     m 

•      t 

7  35 

+5854 

7  39 

+  2436 
If 

7  40 

+  28  : 

13 

7  42 

—  14  21 

m§ 

Jan.    0.5 

10.5 

s 

53-19  - 
53.45  't 
53.61  'I 

53-69  , 

39-7  " 

"^'•3'  18 
21.49   8 

II.2 
II. I 

I 

^'^^  18 
9.47   ; 

57.9 
58.0 

I 

.  3*83  , . 
3.97    * 

WW 

18.2 

20.6  "» 

20.5 

4»-7'" 

21.61  " 

II. I 

0 

9.60 '3 

58.2 

2 

4.06    9 

23-0  ** 

30.5 

43.8 

21.68   7 

1 1.2 

I 

9.67   \ 

58.6 

4 

4.1 1     5 

25.1 " 

Feb.    9.4 

5367  ' 
II 

45-9  " 

20 

21.69    ^ 

4 

II.5 

3 

4 

9.68   ' 

5 

59.1 

5 
6 

4.10    ^ 

^7-o  I 

19.4 

53.56 
53.38  '^ 

47-9  ,8 
49-7    ° 

21.65    8 

2 '-57 ,: 

II.9 

9.63    g 
9.55  / 

59.7 

6 

4.04 

28.6 

Mar.    1.4 

12.3 

4 

60.3 

3-95    9 

29.9    ^l 

1 1.4 

53-13  ,X 

5^-2    f 

21.45 " 

12.7 

4 

9.42  ^\ 

60.8 

5 

3.82  ^3 

II 
31.0 

21.3 

52.83  3° 

52.4  " 
53-2    ^ 

21.30    5 

13.2 

5 

9.26  ^; 

61.4 

6 

3.67  'S 

31.7       I 

31.3 

52.51  ^' 

21.13  'J 

13-5 

3 

9.09'; 

61.8 

4 

3.50  ^7 

32.2    5 

34 

4 

17 

3 

18 

3 

17 

I 

Apr.  10.3 

52-17  „ 

53.6    „ 

20.96 

13.8 

8.91  , 

62.1 

3-33  „ 

32.3 

20.2 

51.85  I' 

53.6    ° 

20.79  '^ 

14.0 

2 

«-74   I 

62.3 

2 

3.16 

I 

32.2 

30-2 

5^-54! 

53.1  5 

52-3  „ 

20.64 

14.1 

I 

8.58  '^ 

62.4 

I 

301   ^5 

31.8  4 

May  10.2 

51-27^ 

20.52  " 

14.1 

0 

8.45  '3 

62.3 

I 

2.87  ^4 

31. 1  ' 

20.2 

51.06" 

12 

51. 1  " 

20.42  '° 

14.1 

0 

8-34  " 

62.1 

2 

2.76  " 

30.1 '" 

17 

»s 

7 

2 

7 

3 

8 

II 

30.1 

50.89 

49-6  „ 

20.35    , 

13.9 

8.27 

61.8 

2.68 

29-0  ,^ 

June  9.1 

50.80    9 

47-9   I 

20.32    ^ 

13.7 

2 

8.24    3 

61.4 

4 

2.63     5 

27.6  4 

19.1 

50.77    ] 

45-9  " 

20.33    ' 

13.4 

3 

8.25    * 

61.0 

4 
6 

2.62     ' 

26.1  's 

29.1 

50.81    * 

43-8  " 

20.38    5 

13.1 

3 

8.29    ^ 

60.4 

2.64    \ 

^4-4  !^ 

July    9.0 

50.92  ^, 

41-5  11 

22 

20.47  ,^ 

12.7 

4 
4 

'•^^  X3 

59.9 

5 
6 

2.69     5 
9 

22.7  ^7 

19.0 

5"-^°,. 

39-3  „ 

20.59  „ 

12.3 

8.50  ^^ 

59-3 

^•78  „ 

20-9  „ 

29.0 

5 '-34  It 

37.0  2 

20.74 

11.9 

4 

8.65  ^5 

58.6 

7 

2.90  " 

19.2  ^7 

Aug.   7.9 

51-63  2 

34.7  ,^ 

20.93  '^ 

1 1.4 

5 

8.84  '9 

57-9 

7 
8 

8 
0 

3.05 

17.6    ^ 

17.9 

51.98  35 

326  ,„ 

21.14" 

10.8 

6 

9.06  " 

57-1 

3.22   '7 

16.I  *s 

27.9 

52-38  T, 

3°-o  ,„ 

21.38^4 

10.2 

6 

9.31  : 

56.3 

3.43  " 

14.9 

44 

19 

'7 

7 

37 

0 

23 

9 

Sept.  6.9 

5^-^"  48 
53.30  ^ 

^8-7  „ 

2'-<55  ,„ 

9.5 

9.58 

55.5 

3.66 

14.0 

16.8 

27.0  11 

21.93  'I 

8.8 

7 

9.87  9 

54.6 

9 

391  ^: 

13.4  ! 

26.8 

53.81  f 

^5-5    ? 

22.23 

7.9 

9 

10.18  3' 

53.7 

9 

4.18  ^7 

2 
13.2 

Oct.    6.8 

54.34  11 

^^^•3  " 

22.55   ^^ 

7.0 

9 

10.51  33 

52.8 

9 

4.47  'I 

•13.4     I 

16.8 

54.90  5j 

23.3  '^ 

22.89  ^^ 

6.1 

9 

10.86  3S 

51.8 

10 

4.77  3° 

0 
14.0 

56 

6 

34 

10 

35 

10 

31 

II 

26.7 

55.46 

22.7 

23.23 

5.1 

II. 21 

50.8 

5.08 

I5.I 

Nov.  5.7 

56.03  57 

22.4    ^ 

23.57  I't 

4.1 

10 

11.56^5 

49.9 

9 

5.39  ^' 

15.7 

56.58  11 

22.4    ** 

23.92  '^^ 

3.2 

9 

II.9I     ^^ 

49.0 

9 

570  ^' 

25.6 

57.11  53 

22.8     ^ 

24.25  ^^ 

2.3 

9 

12.25    3"^ 

48.3 

7 

6.00  ^"^ 

20.4 " 

Dec.   5.6 

57.61  S° 

23.6  / 

24.56  3' 

1.5 

8 

12.58^3 

47.7 

6 

6.27  *7 

22.7  ^3 

44 

II 

29 

6 

29 

5 

35 

25 

15.6 

58.05 
58.43  ^f 

24.7 

24.85 

0.9 

12.87     ,^ 

47.2 

^•52  _ 

25.2 . 

25.6 

26.1  '^ 

25.10    5 

0.4 

S 

13.12    5 

47.0 

2 

^•73 

^7-8  !' 

35.5 

58.74  ^' 

27.8  '7 

20 
25.30  ^° 

0.1 

3 

13.33  " 

46.9 

I 

6.90  '7 

30.3  ^ 

Seed,  Tan* 

1.937       +1.658 

1. 100 

+0.458 

I.I35      +0.537 

€.032      -0.256 

MwnPlace 

49'.39«    37".89 

19".  122 

9".66 

7».oi8    56".7i 

2'.035    23".32 

+0.04        +0.04 

+0.01 

+0.01 

+0.01        +0.02 

-O.OI         -o.oi 

l^*«,D.d 

-0.2          +0.9 

-0.2 

+0.9 

-0.2          +0.9 

-0.2          +0.9 

33281**- 

1915 a 

3 

[ 

Eph  xsl 

354 


APPARENT  PLACES  OE  STARS,  1915, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


^  Argtls. 

^  Oeminorom. 

26  Lyncis. 

Ozoombiidie  lS7i. 

Mean  Solar 

Mag.  3.5 

Mag. 

S'O 

Mag.  5.7 

Mag.  5.6 

Date. 

• 

Right 

Declina- 

Right 

Declina-  | 

Right 

Declina- 

Right 

Decfin^ 

Ascension. 

tion  S. 

Ascension. 

tion^ 

r. 

Ascension. 

tion  N. 

Ascension. 

tioiiK. 

h     m 

•       / 

h     m 

• 

t 

h     m 

0       / 

h     m 

•     1 

7  45 

-2438 

7  48 

+  2659 

7  48 

+  4746 

7  50 

+74  8 

Jan.    0.5 

8 

44.95  ,^ 

3^-5  ,„ 

8 
20.11 

f  9 

13.2 

s 

34-73  _ 

68.9 

s 

9.63  ^, 

4^-3  „ 

10.5 
20.5 

45.09   * 
45.18    9 

44-2  „ 

20.30  ^^ 
20.44    '^ 

13.2 
13.3 

0 

I 

34-97   Z 
35.13  ^' 

70.1  " 
71-5  \\ 

10.08  •*5 
10.36  »« 

48.8  *5 
5'-5  'J 

30.5 

45.21     3 

469  !I 

20.51       7 

13.6 

3 

35-22     9 

730  J 

74-6  1: 

10.47   " 

54-2  *! 

Feb.    9.4 

45-19   , 

49.3  - 

20.54      3 

3 

14.0 

4 
6 

35.24    , 

10.42     5 

42 

5^-9  H 

19.4 

45-13  „ 

^^1  ^« 
53-2  ^^ 

20.51 

14.6 

35.18 

76-2  ,, 

10.20 

59-5 

Mar.    1 .4 

45.02 

20.43 

I5-I 

5 

35.07  " 

77.6   ^ 

9.84    36     61.8*3 

11.4 

44-88   4 

54-6   ' 

20.31  " 

15.7 

6 

34.90  J 

78.9   ^ 

9.35     ^     63.7  1' 
8.77     t     65.3    ' 

21.3 

44-7I  Z 

55.6  '° 

20.16  ^ 

16.2 

5 

34.69  " 

80.0  " 
80.8    ^ 

31-3 

44-52  ^9 

56-3    ^ 

20.00  '^ 

16.7 

5 

34.46  ^3 

8.12   ^.664" 

19 

3 

18 

3 

24 

5 

68         ^5 

Apr.  10.3 

44-33  ,„ 

56.6 

19.82 

17.0 

34.22 

81.3 

7-44  «. 
^•76  2 

66.9^ 

20.2 

44-14   ^ 

56.6    ° 

19.65  11 

17.2 

2 

33.98  ^4 

81.5    ^ 

66.9" 

30.2 

43-97  J, 
43-81  \^ 

56.2    ^ 
55.4  „ 

19.50  ^5 

-i^l'Z 

I 

33.76  " 

81.4 

6.1 1  ''s 

^•4i 

May  10.2 

19.36  ^^ 

17.4 

I 

33.56    ° 
3340  ^^ 

80.9    5 

5-52    59 

65-4  » 

20.2 

43-68  '3 

54.3  " 

19.25  " 

17.2 

2 

80.2    7 

5.00    5' 

63.95 

10 

14 

7 

2 

12 

II 

42 

30.1 

43-58       , 

529  ,, 

19.18 

17.0 

33.28 

79-1  ,, 

4.58 

62.1 

June  9.1 

4351       I 

16 

5' -3  XQ 

19.14    ^ 

16.7 

3 

33.21     7 

12 
77-9  I 

4.09  '! 

59.8  J 

19.1 

43-47    I 

49-4   ' 

19.14 

16.3 

4 

33.19    ^ 

76.5   t 

57.3 ! 

29.1 

43.47 

47.4 : 

19.18    J 

19.26    ^ 

II 

15.8 

5 

33.23    g 
33.31  ^^ 

75.0 

4.04  5 

s^-^'S 

July    9.0 

43.51    I 

45- :: 

15.3 

5 
5 

73.3  J 

4.11   7 
20 

^'•7!! 

19.0 

43-59  ^^ 

430  „ 

19-37  ^^ 

14.8 

^ 

33.44    . 
33.62  ^« 

67.9    ,, 

431  „ 

48.8 

29.0 

4^-7^   ! 

4°-8  " 

19.52  J 
19.70  ^° 

14.2 

6 

4-^3  f. 

*>8n 

Aug.   7.9 

43.84   t 

3«-7  " 

13.5 

7 
8 

34.11'^ 

5.08  « 

4^-9 
40-1  !a 

17.9 

44.01     7 

36-8    ^ 

19.91  " 

12.7 

66.2  '7 

5.63   5S 

27.9 

44-22  " 

35-2  '^ 

20.15  ^^ 

12.0 

7 

3441  ^° 

64.5  :^ 

6.28  ^s 

37.5  '' 

23                 13 

26 

9 

34 

17 

7S 

24 

Sept.  6.9 

44.45     ^     33.9 

20.41 

II. I 

34.75 

62.8  ^ 

7-03  » 

35-1 ., 

16.8 

4470  '5 
44.98  '^ 

32.9 

20.70  ^^ 

10.2 

9 

35.12  37 

61.2  ^^ 

7-85  !! 

3»-9 

26.8 

32.5       I 

21.00  3® 

9-3 

9 

35-51  ^l 

59.8  ;4 

8-74'' 

31-0 

Oct.    6.8 

45.28  3^ 

32.5        _ 

21.32  32 

8.3 

10 

35.93  7: 

58.5  ^ 

9.68  94 

29-5 

16.8 

45-59  ^    i  33.0    ^ 

21.66^4 

7.2 

II 

36.36  43 

57.4 " 

10.66  98 

28.4  " 

32 

10 

35 

10 

45 

9 

lot 

6 

26.7 

45.91  , 

34.0    . 

22.01 

6.2 

36,81 

56.5  , 

"•^7_ 

27.8 

Nov.   5.7 

46.24  ^^  ,  35.5  '^ 

22.36  35 

5.2 

10 

37.26  ^5 

55.8  7 

12.67 '~ 

27-5  , 

15-7 

46.55  f^ 

37-4   ^ 

22.71  35 

4.2 

10 
8 

Q 

37.71  45 

55.4  : 

13.66  99 

2 
27-7   , 

25.6 

46.86  31 

39-7  J 

23.05  34 

3.4 

38.14^^ 

55-^ 

14.61    95 

28.4   ' 

Dec.    5.6 

47..4:» 

20 

23.38  ^^ 

2.6 

0 

5 

38.55  - 

55.4 
0 

^5-48 «; 

f  T 

^9-5  ,6 

15.6 

47-39 

45-1 

23.68 

2.1 

38.93  ,, 

55.9 , 

16.27      , 

3»'„ 

25.6 

47-61  " 

48.1  3° 

23.94  '^ 

1.7 

4 

39.26  33 

56.6 1 

16.94  ^: 

33-1  « 

35.5 

47.78  '7 

51.0^9 

24.15  " 

1.5 

2 

39.53  ^^ 

57.7 " 

17.47  53 

35-4 '' 

Sec<y,Taii<5 

I.  ICO      -0.459 

1. 122 

+0.509 

1.488       +1.102 

'3.660  +3-52^ 

Mean  Place 

43«.i65    44".72 

i7».882 

12  ".46 

> 

3I-.77I    69".69 

2V8o5    48"-" 

jy^fi  a,  D«  a 

-o.oi         -o.oi 

+0.01 

+0.02 

+0.03         +0.03 

+0.08        *o.ii 

B^r^,  Dw<$ 

-0.2 

+0.9 

~0.2 

+0.9 

-0.2 

+0.9 

-0.2 

+0.9 

[Eph  isl 


APPARENT  PLACES  OP  STARS,  1915. 


355 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


JtArgHs. 
Mag.  3.6 


Risht 
Ascension. 


Jan.  0.6 
10.5 
20.5 

30.5 
Feb.    9.4 

19.4 

Mar.    1 .4 

1 1.4 

•21.3 

31-3 

Apr.  10.3 
20.3 
30.2 

Mav  10.2 
20.2 

30-1 

June  9.1 
19.1 
29.1 

July    9.0 

19.0 
29.0 
Aug.  8.0 
17.9 
27.9 

Sept.  6.9 
16.8 
26.8 

Oct.  6.8 
16.8 

26.7 
Nov.  5.7 

15.7 

Dec.   5.6 

15.6 
25.6 

____35^ 
Mean  Place 


7  54 

8 

39. 1  s 

39.32 

39-38 
39.36 
39.28 


14 

6 

2 
8 

15 


39.13 
38.92 

38.66 

38.37 
38.05 

37.72 
37-39 
37.07 

36.77 
36.50 

36.26 
36.07 
35.92 
35.83 
35.79 

35.81 
35.88 
36.01 

36.19 
36.43 


21 
26 
29 

32 
S3 

33 
32 

30 
27 

24 

19 

15 

9 

4 

2 

7 

13 
18 

24 
28 


36.71 
37.04 
37.40 


33 
36 

37.80  4° 

38.22  ^^ 
43 

38.65 

39.08  ^^ 

3950  "tl 

39.89  ^^ 

40.24  ^5 

31 

40.55  ,^ 
40,80  ^5 

40.98  ^* 


Declina- 
tion S. 


-5244 


rr 


65.4 
69.1 

72.9 
76.5 
79.8 

82.9 
85.6 

87.9 
89.7 

91.0 

91.8 
92.2 
92.0 

91.3 
90.1 

88.5 
86.5 
84.1 

81.5 
78.6 

75.7 

72.7 

69.7 
66.9 

64.4 


37 
38 
36 

33 
31 

27 

23 
18 

13 
8 

4 
2 

7 
12 

16 

20 

24 
26 
29 

29 

30 

30 
28 

25 
21 

62.3 

60.6  '7 
^^  -  12 
59-4    , 

58.8    ^ 

58.9 ; 


13 


59-6 
60.9 
62.8  ^9 

65.3  \l 
68.3  ^° 


71.6 
75.2 
79.0 


33 

36 

38 


Gt)  Cancrl. 

Mag.  5.9 


Right 
Ascension. 


m 


7  55 

s 

49.60 

49.79 
49.93 

50.02 

50.05 
50.02 

49-95 

49-84 
49.70 

49.54 

49.37 
49.20 

49.05 
48.91 

48.80 

48.72 
48.68 

48.68 
48.71 
48.78 


19 
14 

9 
3 
3 

7 
II 

14 
16 


17 
15 
14 
II 
8 

4 
o 

3 

7 
10 


48.88 
49.02 
49.19 

49.39  2, 
49.62    '^ 


14 

17 
20 


1.652 
37".092 


-1.315 
74".7i 


-0.03 
-0.2 


-0.04 
+0.9 


49.87 
50.15 
50.45 
50.76 

51.09 

51.44 

51.79 

52.14 
52.48 

52.81 

53.11 
53.37 
53.59 


25 

28 
30 
31 
33 
35 

35 
35 
34 
33 
30 

26 
22 


Declina- 
tion N. 


+  2537 


n 


35.3 
35.1 
35.1 
35.3 
35.7 

36.1 
36.6 

37.2 

37.7 
38.2 

38.5 
38.8 

39.0 

390 

39.0 

38.8 
38.6 

38.3 
37.9 
37.4 

36.9 
36.4 
35.8 
35.1 
34.3 

33.5 
32.6 

31.6 

30.6 

29.5 

28.4 

27.3 
26.2 

25.2 
24.4 

23.7 
23.2 

22.9 


2 
O 

2 

4 
4 

5 
6 

5 
5 
3 

3 

2 

o 
o 
2 

2 

3 
4 
5 

5 

5 
6 

/ 

8 
8 

9 

10 

10 
II 
II 

II 

II 

10 

8 

7 

5 
3 


;t  Qeminomm. 
Mag.  5.0 


Right 
Ascension. 


1. 109       +0.480 
47". 407    34".86 


20 


h.     m 

7  58 

8 
20.30 
20.50 
20.65    ^^ 

20.74  9 

20.77      ^ 

2 

20.75  , 

20.68    7 

20.56  " 
"4 

6 
8 


20.42 
20.26 

20.08 
19.91 

19.75 
19.61 

19.50 

19.42 

19.37 
19.36 

19.39 
19.46 

19.57 
19.71 

19.87 

20.08 

20.31 


20.56 
20.84 
21.14 


7 
6 

4 

I 

8 

5 

I 

3 

7 
II 

14 
16 
21 

23 
25 


+0.01        +0.02 
-0.2  +0.9 

[Bpli  15] 


28 
30 

21.46^' 

2 1 .80  ^^ 

35 

22.87  ^ 
23.22  ^^ 

23.55  ^^ 

23.86 

24.13  ^, 
24.36    ^ 


27 


Declina- 
tion N. 


+  28     I 


n 


60.5 
60.5 
60.7 
61.0 
61.5 

62.1 
62.7 

63.3 
63.9 
64.5 

64.9 
65.2 

65.3 

65.3 
65.2 

65.0 
64.7 
64.2 

63.7 
63.1 

62.5 
61.8 
61.0 
60.1 

59.3 

58.3 

57.3 
56.2 

55-1 
540 

52.9 
51.8 
50.8 

49.9 
49.1 

48.5 
48.1 

47.9 


o 

2 

3 

5 
6 

6 
6 
6 
6 
4 

3 

I 

o 

I 
2 

3 

5 

5 
6 

6 

7 
8 

9 
8 

10 

10 
II 
II 
II 
II 

II 
10 

9 
8 

6 

4 

2 


27  Lyncis. 
Mag.  4.9 


1. 133      +0.532 
i8'.o59    60". 52 


Right 
Ascension. 


+0.01 
-0.2 


+0.02 
+0.9 


h     m 

8     2 


8 
7.52 
7.78 

7.97 
8.09 

8.12 

8.08 
7.96 

7.79 
7.58 

7.33 

7.06 
6.80 

6.55 
6.32 
6.13 

5.98 
5.88 

5.84 
5.85 

5.91 


26 
19 

12 

3 
4 

12 

17 
21 

25 
27 

26 

25 
23 
19 
15 

10 

4 

I 

6 
12 
6.03 
6.20  '7 
6.42  " 
6.68 
6.99 


26 

31 
34 


38 


7.33 

7.71 
8.12^^ 

8.56^ 
9.02 


46 

48 


9.50 

9.98 

10.46 

10.93 

11.38 

11.80 
12.16 
12.47 


48 
48 
47 
45 
42 

36 
31 


Declina- 
tion N. 


+  5144 

69.3  \\ 
70.8  'S 

74-3  ;j 

76.1 

77.8    I 

79.3    ^ 
80.6    '3 

81.6    '^ 


82.3 
82.6 
82.5 
82.1 
81.3 

80.3 
78.9 

77.4 
75.6 
73.8 

71.8 
69.8 

67.7 
65.7 
63.7 


3 

I 

4 

8 

10 

14 

IS 
18 

18 

20 

20 
21 
20 
20 
20 


18. 


61.7 

59.9 
58.2  't 

56.7  '^ 
55.4 


13 
10 


54.4 
53.6 

53.1 
52.9 
53.1 

53.6 

54.5 
55.6 


8 

5 

3 

2 


9 
II 


1.615      +1.269 
4-.338    70".  18 


+0.03 
-0.2 


+0.04 
+0.9 
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APPARENT  PLACES  OP  STARS,  1915. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.6 
10.5 
20.5 

30.5 
Feb.    9.5 

19.4 

Mar.    1 .4 

1 1.4 

21.3 
31-3 

Apr.  10.3 
20.3 
30.2 

May  10.2 
20.2 

30.2 

June  9.1 

19. 1 

29.1 

July    9.0 

19.0 
29.0 
Aug.  8.0 
17.9 
27.9 

Sept.  6.9 
16.9 
26.8 

Oct.  6.8 
16.8 

26.7 
Nov.   5.7 

15.7 

257 
Dec.    5.6 

15.6 
25.6 

35.5 


p  Argils. 
Mag.  2.9 


Right 
Ascension. 


h     m 

8     3 


Sec  S,  Tan  6 
Mean  Place 


D^^  a,  Dm  a 
D^  S,  Dm  d 


8 
57.16 

57.32 

57-43 
57.48 

57.49 

57.44 

57.35 
57.22 

57.06 
56.89 

56.70 

56.52 

56.35 

56.19 
56.05 

55.94 
55.86 

55.81 

55.80 

55-82 

55.88 

55-97 
56.09 

56.25 

56.44 

56.66 
56.90 

57-17 
57.46 

57-77 

58.09 

58.41 

58.74 
59.05 

59.34 

59.61 

59.84 
60.03 


16 
II 

5 
I 

5 
9 

16 

17 
19 

18 

17 
16 

14 
II 

8 

5 

I 

2 
6 

9 
12 

16 

19 
22 

24 
27 

29 

31 
32 

32 

33 

31 
29 

27 

23 
19 


Declina- 
tions. 


-24    3 


n 


24.4 
27.3 
30.2 

32.9 
35.3 

37.5 

39.4 
40.9 

42.0 

42.8 

43.3 
43.4 
43.1 
42.4 
41.5 

40.2 

38.7 
370 

35.0 

33.0 


29 

29 
27 
24 
22 

19 

15 
II 

8 

5 

I 

3 

7 

9 

13 

15 

17 
20 

20 

21 


21 
21 


30.9 
28.8 

26.7 

24.8  '9 

23.2 


16 

13 


21.9 
20.9 
20.4 
20.3 
20.7 

21.6 

23.1 
24.9 
27.1 

29.7 

32.5 
35.4 
38.4 


10 

5 

I 

4 
9 

15 
18 

22 

26 

28 

29 
30 


1.095       -0.446 
55"  .427    3o"-6s 


-o.oi 
-0.2 


-0.02 
+0.9 


8  H.  Vts»  Majorls. 

Mag.  5.5 


Right 
Ascension. 


h 
8 


4 


8 

^7-43  ,^ 
27.82  ^9 

28.09  ^7 

28.24 

28.25 


IS 
I 

II 


28.14 

27.91  *^ 

27.58  ^3 

27.18^° 

26.73  ^^ 
49 
26.24 

^5-74  ^° 
25.26  4^ 

24.82  44 
24.43  J9 

24.12 

23.88  ^4 
15 

5 


23.73 
23.68 


32 


23.72    ^ 
14 

23.86 
24.08  ^^ 
24.40 
24.80  ^° 

25.27  47 

^     ^  54 

26.42  6^ 
27.08  66 
27.79  I] 

28.53  !J 

29.30 
30.07  7/ 
30.84  7' 

31.59  '^ 

32.30  7' 
64 


32.94 
33.49 
33.95 


55 
46 


Declina- 
tion N. 


+  6843 

n 

29.3 

31.5 


22 
24 


33-9  ,, 
36.4 

41-4^^ 

43-6  " 
45.6  ^° 

47.3 
48.5 


17 
12 

7 


49.2 

49.5 
49.2 

48.5 
47.3 


3 

3 

7 
12 

16 

45-7  ,, 
43.8 

41-5  ^ 

39-1    ^ 

28 

28 

27 

26 
22.7 

25 

20.2 
,Q  ^  22 

10. 0 

tA  /^  20 
I  0.0 

14.3 
12.9 


33-6 
30.8 
28.0 

25.3 


17 

14 

9 


12.0 
1 1.4 

11.3 
II. 6 

12.4 

13.6 

15.2 
17.1 


6 
I 

3 
8 

12 

16 
19 


Mag.  2.2 


Right 
Ascenskm. 


h     m 

8     6 


2.756      +2.568 

22*. 221      32". 57 


+0.06  +0.09 

-0.2  +0.9 

[Eph  xsl 


8 

56.75 

56.91 
57.00 

57.02 
56.98 

56.87 
56.71 
56.51 
56.27 
56.00 

55.72 

55-44 
55.17 
54.92 
54-68 

54.48 
5432 
54.20 
54.12 
54.09 

54.10 
54.17    ^ 

54-44  „ 

54.65 :; 

5490  ^^ 

55-^^   2 
55.51  l. 

55.87  5 

56.25  3» 
39 

56.64 
57.04  ^^ 

57.43 :; 

57.80  37 

58.15^^ 


16 

9 

2 

4 
II 

16 
20 

24 

27 
28 

28 

27 
25 
24 
20 

16 

12 

8 

3 

I 


Declina- 
tion S. 


-47    4 


ft 


59.5  „ 
63.2  ^l 
66.8  36 

35 


70.3 
73.7 

76.7 

79-4 
81.6 

83.5 
84.9 

85.7 
86.1 

86.0 

85.5 
84.5 


34 
30 

27 
22 

19 

14 

8 

4 
I 

5 
10 

IS 

^30  ,, 
81. 1  '9 

78.9  " 

76.5 

73.8 


C  Cancil  (mean) 
Mag.  4.7 


Right 


24 

27 
29 


28 
28 


70.9 

68.1 

^5-3  ,^ 
62.6^7 

60.2^4 


58.71 
58.90 


19 


58.1 
56.4 
55.3 
54.7 
54.7 

55.3 
56.6 

58.4 
60.8 

63.7 

66.9 
70.4 
74.0 


21 

17 
II 

6 

o 

6 

13 
18 

24 
29 
32 

35 
36 


h 
8 


in 

7 


8 
22.38 

22.57 
22.72 

22.81 

22.85 


19 
15 

9 

4 

I 


22.84 
22.78    ^ 
22,68  '^ 

22.56 

22.41 


12 


15 
16 


22.25 

22.10 

21.95 

21.82  '3 

21.71 


15 
15 


II 
8 


21.63 

21.59 
21.58 
21.60 
21.65 

21.74 
21.86 


4 

I 
2 

5 
9 


22.01 
22.19 
22.39 


1.469      -1.076 
S4«.847    68".66 


-0.02 
-0.2 


-0.04 
+0.9 


12 

IS 
18 

20 

23 

22.62 
22.87^5 

^3-^5 

23.45  ^ 
23.76  3^ 
33 
24.09 

24.42  f 

24.75 :: 
25.08  33 

25.40  3^ 
29 

^569  . 

26,17  ^"^ 


tkmH. 


0        t 


+1754 


n 


8.7 

8.0 

7.5 
7.2 
7.1 

7.1 

7.2 

7.5 

7.8 
8.1 

8.4 
8.7 
8.9 
9-2 
9-3 

9-5 
9.6 

9.6 

9.7 
9.6 

9.6 

9.4 
9-2 

8.9 

8.5 

7.9 

7-2 

6.4 

5.4 
4.3 


7 

S 

3 
t 

0 

I 

3 
3 
3 
3 

3 
1 

3 

I 

s 

I 
0 
t 
I 

0 

2 

2 

3 
4 
6 

i» 

I 
S 

10 

II 

II 


3-2 

13 

1.9  ^ 

0.6'^ 

9.3'^ 
8.1 


12 
II 


7.0 
6.0 

5-2 


10 

8 


1. 051       40.323 
2o*.353    i8".i6 


+0.01 
-0.2 


+0.01 

40.8 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.6 
10.5 
20.5 

30-5 
Feb.    9.5 

19.4 

Mar.    1 .4 

ii;4 

21.3 
31.3 

Apr.  10.3 
20.3 
30.2 

Hay  10.2 
20.2 

30.2 

June  9.1 

19.1 

29.1 

July    9.0 

19.0 
29.0 
Aug.  8.0 
17.9 
27.9 

Sept.  6.9 
16.9 
26.8 

Oct.  6.8 
16.8 

26.7 
I  Nov.  5.7 

15.7 

^      25.7 

'  Dec.   5.6 

156 
25.6 
35-6 

Scc*,Taa« 
Mean  Place 


Bradley  1147. 

Mag.  5.7 


Right 
Ascension. 


h     m 

8     8 

s 

61.44 

62.00 

62.37 

62.56 
62.56 

62.37 

62.01 

61.50 
60.88 

60.17 

59.41 

58.63 
57.87 

57.16 
56.53 

55.99 
55.57 
5529 

55-14 
55.14 

55.27 
55-55 
55.96 

56.51 
57.17 


56 

37 

19 

o 

19 

36 

51 
62 

71 
76 

78 
76 

71 
63 
54 

42 
28 

15 
o 

13 

28 

41 

55 
66 

77 


86 
95 


57.94 
58.80 

59-75  ,^, 

60.78  "^ 
61.85^^7 

III 
62.96 

64.09"^ 
65.20 
66.28 
67.30 

68.22 
69.02 
69.67 


III 

108 

102 

92 

80 
65 


Declina- 
tion N. 


+  76   o 


ft 


60.7 
63.1 

65.7 
68.5 

71.3 


24 
26 
28 
28 

27 

74-0  ,, 
76.5 

78.7      o 

80.5  ^« 

81.8  ^3 

82.6 
82.8 
82.5 
81.7 
80.4 


20  Puppis. 
Mag.  5.0 


2 

3 
8 

13 

18 


78.6 

76.5 
74.0 

71.3 
68.4 

65.4 
62.3 

59.2 
56.2 

53.3 

50.7 
48.2 

46.1 

44-3 
42.9 

41.9 
41.4 
41.4 
41.8 
42.8 

44.2 
46.0 

48.3 


21 

25 
27 

29 
30 

31 

31 

30 
29 

26 

25 
21 

18 

14 
10 

5 
o 

4 
10 

14 

18 
23 


Right 
Ascension. 


m 


4-139       +4.016 
S3-.844     64".  57 


+0.09         +0.14 
-0.2  +0.8 


8     9 

S 
27.28 

27.45 

27.57 
27.64 

27.66 


27.63 
27.55 
27.45 
27.31 
27.15 


17 
12 

7 
2 

3 

8 
10 

14 
16 
16 


26.99 
26.82  ^l 
26.66  '^ 
26.52 
26.40 


14 
12 

10 


26.30 
26.24 
26.20 
26.19 
26.23 

26.29 
26.38 
26.50 
26.65 
26.84 


6 

4 

I 

4 
6 

9 
12 

15 

19 
21 


27.05 

27.28  ^3 
26 

27.82  '^ 

28.12  30 
30 
28.42 

28.74  ^^ 
29.06  3? 
29.37  ^^ 

29.66  ^9 

27 

29-93  ^^ 

30.17    "^ 
20 

30.37 


Declina- 
tions. 


-I53I 


tt 


48.0 
50.6 

53.1 
55.4 
57.4 

59.2 
60.7 
62.0 
62.9 

63.5 

63.8 
63.8 

63.5 
62.9 

62.1 

61.1 

59.8 

58.4 
56.8 

55.1 

53.4 

51.7 
50.0 

48.6 
47.3 

46.3 

45-6 
45-3 

.45.5 
46.0 

47.0 
48.4 
50.2 
52.2 
54-6 

57-1 

59.7 
62.3 


26 

25 

23 
20 

18 

15 

13 

9 
6 

3 

o 

3 
6 

8 

o 

3 
4 
6 

/ 

7 

7 
7 
4 

3 
o 

7 

3 

2 

5 
10 

14 
18 

20 

24 

25 

26 
26 


y^Cancxl. 
Mag.  3.8 


Right 
Ascension. 


1.038       -0.278 
25'-556    53"-i2 


h 
8 


m 
II 


-O.OI  -O.OI 

-0.2  +0.8 

[Eph  xsl 


56.30 

56.49 
56.63 
56.72 
56.76 

56.75 
56.70 

56.61 

56.48 
56.34 

56.19 
56.04 

55.90 
55.77 
55.67 

55.59 
55.54 
55.52 

55.54 
55.58 

55.66 

55.77 

55.91 
56.07 

56.26 


19 
14 

9 

4 
I 

5 

9 

13 

14 

IS 

15 
14 

13 
10 

8 

5 

a 

2 

4 
8 

II 

14 
16 

19 
22 


24 
26 


56.48 
56.72 
56.98 

57.27  !^ 
57.56 


29 
32 


32 


57.88 
58.20 

58.53  II 

58.84  3 
59.15^ 


59.43 
59.69 
59.90 


28 
26 


21 


Declina- 
tion N. 


+    926 


ft 


55.3 

54.1 

53.1 
52.2 

51.6 

51. 1 
50.8 

50.7 

50.7 
50.8 

51.0 
51.2 

51.5 
51.8 
52.2 

52.6 

53.1 
53.5 
54.0 

54.4 

54.8 
55.1 

55.4 
55.6 

55.5 

55.4 
55.0 

54.5 
53.7 
52.7 

51-5 
50.2 

48.8 

47.2 

45.6 

44.1 
42.6 

41.3 


12 
10 

9. 

6 

5 

3 
I 

o 

I 
2 

2 

3 
3 
4 
4 

5 
4 
5 
4 
4 

3 

3 
2 

I 

I 

4 

5 
8 

10 

12 

13 
14 
16 
16 

15 

15 

13 


1. 014      +0.166 
54-.404    53"-S7 


0.00 
-0.2 


+0.01 
+0.8 


81  Lyncis. 
Mag.  4.4 


Right 
Ascension. 


h     m 

8  17 

8 
4.12 

4.37 

4-57 
4-69 
4.74 


4-73 
4.66 

4-54 
4.37 
4.17 

3.96 
3-74 
3-54 
3-35 
3-19 

3.06 
2.97 

2.93 

2.93 
2.98 

307 
3.21 

3-38 

3-59 

3.84 

4.13 
4.44 
4-78 
5.16 

5-55 


25 

ao 

12 

5 

I 

7 
12 

17 

20 

21 

22 
20 

19 
16 

13 

9 
4 
o 

5 
9 

14 

17 
21 

25 
29 

31 
34 
38 
39 
41 


42 


5.96 
6.38 
6.80  ^ 
7.22  ^^ 

7.63 


8.00 

8.34 
8.63 


41 

37 


34 
29 


Declina- 
tion N. 


+  4327 


ft 


39.5 
40.3 
41.3 
42.5 

43-9 

45.3 

46.7 
48.1 

49.2 
50.2 

50.9 

51-4 
51-6 

51.4 
51.0 

50.3 

49.4 

48.3 
47.0 

45.6 

44.0 
42.4 

40.6 

38.9 
37.2 

35.4 
33.7 
32.1 

30.5 
29.1 

27.8 
26.7 
25.8 
25.2 
24.9 

24.9 
25.2 

25.8 


8 
10 

12 

14 
14 

14 
14 
II 

10 
7 

5 

3 

2 
4 
7 

9 

:i 

t3 
C4 
[6 

[6 
[8 

7 

7 
[8 

7 
[6 
[6 

C4 


II 

9 
6 

3 
o 

3 
6 


1.378      +0.948 
I*.4I4    42 ".48 


+o.oa 
-0.2 


+0.04 
+0.8 


358 


APPARENT  PLACES  OF  STARS,  1915, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


d^  Canczl. 

f  Argtls. 

30  Monocerotis. 

0  Chanueleontig. 

Mean  Solar 

Mag.  5.9 

Mag.  1.7 

Mag.  4.0 

Mag.  4.3 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right          Decfint- 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

Ascension. 

tions. 

AscensiocL.       tioaS. 

h     m 

0       / 

h     m 

0       t 

h     m 

•       f 

h     m 

8  18 

+  1836 

8  20 

-5913 

8    21 

-3  37 

8  23 

-7712 

Jan.    0.6 

s 

21.0 

s 

48.39  ,„ 

Ww 

57-5 

s 

26.62 

39.1  _ 

> 
^6.54  ,„ 

WW 

26.3  . 

10.5 

32.16" 

20.3     I 

48.58  'I 

61.439 

26.81   '9 

20 
41. 1 

16.81    '7    3o.i3» 

20.5 

32.32  \l 

19.8     5 

48.68  " 

65.2  % 

26.95  "I 

43-«  11 

16.88      7    34.0  39 

30.5 

32.42 

19.5     I 

48.69  ' 

69.0  3^ 

27.04    9 

44-6    ^ 

16.77    " 

37.8^ 

Feb.    9.5 

32.47   I 

19.4 

48.62  7 

72.7  37 

27.08     ^ 

46.1    s 

16.47    3° 

41.6  5» 

0 

I 

15 

34 

I 

12 

461           30 

19.4 

32.47 

19.5 

48-47  „ 

76.1 

27.07 

47-3  ,^ 

1 6.01 

45-2 

Mar.    1 .4 

32.42  5 

19.7 

48.25 " 
47-97  'I 

79-2 :, 
81.8  "^ 

27.02     ^ 

48.3  ^° 

15.40 

48-4^ 

11.4 

32.33  „ 

20.0    3 

26.93  ^l 

49.0    7 

14.65    7> 
13.80  *5 

51.4^ 

21.4 

32.21  ^ 

20.3    3 

47.64  33 

«4-^  "I 

26.81   " 

49-5    I 

53-9^ 

31.3 

32.07  ^i 

20.7    4 

3 

47-27  ^^ 

^5-9 :: 

26.67  '"^ 
14 

49.8    3 

12.87   '^ 
99 

55-9  rt 

Apr.  10.3 

31-91  ,^ 

21.0 

46-89  ,„ 

87-1  „ 

26.53 

49.9  , 

11.88 

57-5  „ 

20.3 

31.76 

21.4    4 

46.49  ^° 

87.9  ^ 

26.38  ^5 

49.8  ' 

I0.86  '" 

58.5  ' 

30.2 

31.61  's 

21.7    3 

46.10^9 

88.1 " 

26.23  ^^ 

49.5    3 

9-84  !^ 

590  ' 

May  10.2 

31.48 11 

21.9    ^ 

45-72  3 

87.8 1 
87.0  ^ 

26.10 '3 

49.1     ^ 

8.84'°° 

59.0  , 

20.2 

31.37" 

22.1     ^ 

45-37  ^' 

25.99  " 

48.5    ^ 

7.88  96 

58.5 . 

9 

2 

3» 

12 

9 

8 

89 

u 

30.2 

31.28 

22.3 

45-05  „ 

84.0  '* 

25.90    , 
25.84    ^ 

47-7    „ 
46.9  , 

6.18  *' 

57-4 ,. 

June  9.1 

31.23    5 

22.3    ° 

44.78  "7 

55-9  '^ 

19.1 

31-21     ' 

22.4     ^ 

44.55  ]i 

81.9" 

25.81     3 

45-9 : 

5-48   7° 

53.9" 

29.1 

31.22     ' 

22.3     ' 

44-38    7 

79-4  "^ 

25.81     ° 

44-9   ° 

4-91    " 

5'-5  1 

July    9.1 

31-26    ^ 

22.3 

2 

44-27  " 

0 

^^•7  5 

25.84    3, 

43.8 ;; 

4-47^ 

48.8  '' 
19 

19.0 

31-34  „ 

22.1 

44-22 

73-7 

25.90 

42.7 , 

4.19 

45-9  „ 

29.0 

3^«  " 

21.9     ^ 

44-24   g 
44-32 
44.48  f 

70.7  f 

25.99 ,; 

4' -6" 

4.07 

42.9  ^" 

Aug.   8.0 

31-59,^ 

21.6    3 

67-6  f ' 

26.10" 

40.6  " 
39.8    I 

4-"   „ 

39.8 

17.9 

21.2     4 

64-7  'I 

26.25  ;5 

4-32   " 

36.7  f" 

27.9 

31-95    ° 

22 

20.7    s 

22 
44.70  ^3 

62.0  "7 

25 

^^•43  ^ 
20 

39-1    ] 

4 

4.70  J 

33-8  3 

Sept.  6.9 

32.17 

20.1 

44.98 

59-5  _ 

26-63  „ 

38-7  , 

5.23      ^ 

3^-2  ^, 

16.9 

32.42       I 

19-3  „ 

45.32  34 

57-5    ° 

26.85 ", 

38.5 

It  ^ 

0.72 

-7-1  „ 

26.8 

32.69   '7 

'8-4;^ 

45.71  ^9 

56.0  'S 

27.10  ^ 

38.6  ' 

Oct.    6.8 

32.98   '^ 

17-4   ° 

46.15  ^ 

^-    ^    10 
55.0       , 

27.37 11 

39-0  t 
39-8  * 

7-63!! 

25.9  " 
25-3   ' 

16.8 

332931 

16.3  " 

46.62  47 

54.7      3 

27.66  ^9 

8.62   99 

32 

13 

49 

3 

31 

11 

loa 

0 

26.8 

33.61 

15.0 

47-11  ,^ 

55.0  _ 

27.97  „ 

409  _ 

9-64  _, 

25-3   . 

Nov.   5.7 

33.94  ^^ 

13-7  '^ 

47.61  50 

56.0  - 

28.28  3' 

42.3  '^ 

10.67  "^ 

26.0   ' 

15.7 

34.28  34 

12.3    ^ 

48.1049 

57.7  I' 

28.60  3^ 

43-9 ; 

11.68"^ 

27-4*! 

25.7 

34.62  34 

lI.o'3 

48.57  ^^ 

59.9  '^ 

28.91  3^ 

45.8  '^ 

12.62    ?4 

29.4  ° 

Dec.    5.6 

34.94  11 

9.7  '3 

49-OI  "*! 

62.7  '^ 

29.21  3° 

47.8  ^° 

13.46      ^ 

3'-9i 

30 

12 

38 

31 

28 

21 

71 

30 

15.6 

35-24  ,, 

8.5, 

49.39 

65.8    ^ 

29.49    . 

49-9  „ 

'4-^7   ,. 

34.9   ,^ 

25.6 

35-51  2 

7.5" 

49.70  3^ 

69.4  3^ 

29.75  '^ 

52.0" 

14.73  ^l 

38.3^ 

35.6 

35.75  ^ 

6.7    8 

49.94  ^^ 

73.1  3/ 

29.96  " 

54.1  " 

I5.li   3« 

42.0  '»' 

Sec  d,  Tan  6 

1.055      +0.337 

1.955      -1.680 

1.002       -0.063 

4.517      -4.406 

Mean  Place 

29". 938    21". 16 

46».247     68".47 

24".869    42".i8 

I2».6i9    38".8o 

D^i^  a,  Du  a 

+0.01        +0.01 

-0.04         -0.06 

0.00           0.00 

-0.09        -0.17 

D^d,  D»^ 

-0.2 

+0.8 

-0.2 

+0.8 

-0.2 

+0.8 

-0.2 

40.8 

[Eph  isl 
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Mean  Solar 
Date. 


Jan.  0.6 
10.5 
20.5 

30.5 
Feb.    9.5 

19.4 

Mar.    1 .4 

1 1.4 

21.4 

31.3 

Apr.  10.3 
20.3 
30.2 

May  10.2 
20.2 

30-2 

June  9.1 

19.1 

29.1 

July    9.1 

19.0 
29.0 
Aug.  8.0 
17.9 
27.9 

Sept.  6.9 
16.9 
26.8 

Oct.  6.8 
16.8 

26.8 
Nov.  5.7 

15.7 
^  25.7 
Dec.    5.6 

156 
25.6 
35.6 


o  Ursse  Majoris. 

Mag.  3.5 


Right 
Ascension. 


h     m 

8  23 


6.84 
7.19 

7.45 
7.61 

7.68 

7.64 

7.52 
7.32 
705 
6.73 

6.39 
6.04 

570 

5.38 
509 

4.85 
4.67 

4-56 

451 
4.52 

4.61 
4.76 
4.98 

5.25 
5.59 

5.98 
6.41 
6.90 
7.42 

7.97 


35 
26 

16 

7 

4 

12 
20 

27 
32 
34 

35 
34 
32 
29 
24 

18 
II 

S 

I 

9 

15 
22 

27 

34 

39 

43 
49 
52 

55 
58 


8.55 
9.15 
9.74  .„ 
20.33  ^^ 
57 


60 
59 


20.90 


52 


Sec*,  Tan  « 
Mean  Place 


21.42 
21.8947 

22.29  4° 


Declina- 
tion N. 


+  6059 
It 

67.6 

69.3  '7 
71.2  '9 

73-3  " 
75-6  W 

22 
77.8 
80.0 
81.9 
83.6 
84.9 

85.8 
86.3 
86.4 
86.0 
85.2 


22 

19 
17 
13 

9 

5 

I 

4 

8 

12 


Qioombzldge  1450. 
Mag.  6.0 


Right 
Ascension. 


15 


84.0 
82.5 
80.6  '9 

78.5  " 
76.3 


22 
25 


73.8 

71.3 
68.7 

66.1 
63.6  ^5 


25 
26 

26 


61.2 

58.9 
56.8 

54-9 
53.3 

51.9 
510 

50.4 
50.2 

50.5 

51.2 
52.2 

53.7 


24 

23 
21 

19 
16 

14 

9 
6 

2 

3 
7 

10 
15 


2.063 
i2".9o8 


+1.804 


,'/ 


72".47 


+0.04 
-0,2 


+0.07 
+0.8 


h     m 

8  27 


26.19 
26.45 
26.64 
26.77 
26.84 

26.84 
26.79 
26.69 
26.54 
26.37 


26 

19 

13 

7 
o 

5 
10 

15 
17 
19 


20 
19 


26.18 

25.98 

2579 
25.62  ^7 

25-47  '^ 
12 

25.35 
25.27 

25.23 
25.22 

25.26 


8 

4 
I 

4 

8 


II 


25.34 

25.45  ,^ 
25.60  ^ 

25.79  \l 

26.01  " 
26 

26.27 

26.55 
26.86  ^' 

27.20  ^^ 
27.56  ^^ 


28 


27.94 
28.34 
28.74 
29.13 
29.51 

29.87 
30.20 
30.48 


38 

40 
40 

39 
38 
36 

33 
28 


Declina- 
tion N. 


+3818 


// 


28.3 
28.7 
29.4 

303 
31.4 

32.5 

33-7 

34-9 
36.0 

36.9 

37-7 
38.2 

38.5 
38.5 
38.3 

37.8 
37.2 
36.3 
35-3 
34-1 

32.9 

31-5 
30.0 

28.5 

26.9 

25-3 

23.7 
22.1 

20.5 

19.0 

17.6 
16.3 

15.3 
14.4 

13.8 

13.4 
13.4 
13.6 


4 

7 

9 
II 

II 

12 
12 
II 

9 
8 

5 

3 
o 

2 
5 

6 

9 
o 

2 

2 

4 

5 

5 
6 


3 

o 

9 
6 


o 

2 


ff  Cancrl. 

Mag.  5.5 


Right 
Ascension. 


1.274        +0.790 
23". 718     3l".6o 


+0.02  +0.03 

-0.2  +0.8 

[Bph  15] 


h     m 

8  27 


22 


s 

49.79 
50.01 

50.18  \l 
50.29 

50.35 


II 
6 
I 


5036 
50.32 
50.24 
50.12 
49.98 


4 

8 

12 

14 
15 


4983 
49.67 

49-52 
49-39  ^l 
49.27 


16 

15 


49.18 
49.12 

49.09 
49.09 

49.13 


9 

6 

3 
o 

4 
6 


10 

13 
16 


24 
27 


49.19 
49.29 

49.42 
49.58  ^^ 

49.77  \l 
22 

49.99 
50.23 

5^-50 

50.79  \\ 
51.10^ 

51.77^^ 
52.11 

52.79  ^4 

53.38  ^« 
53.62  ^4 


34 
34 


Declina- 
tion N. 


+  2043 


It 


49.3 
48.7 

48.3 
48.2 

48.2 

48.3 
48.6 

49.0 

49.5 
49.9 

50.4 
50.8 

51. 1 
51.4 
51.5 

51.6 
51.6 
51.6 

51.5 
51.3 

51.0 
50.6 
50.2 
49.6 
49.0 

48.2 

47.3 
46.3 

45-2 
43-9 

42.6 

41.2 

39.8 

38.4 
37.2 

36.1 
35.1 
34-4 


6 

4 

I 

o 
I 

3 
4 

5 
4 
5 

4 
3 

3 

I 

I 

o 
o 
I 

2 

3 

4 
4 
6 
6 
8 

9 
o 

I 

3 
3 

4 
4 

4 

2 


10 

7 


Qioombrldge  1446. 
Mag.  6.3 


Right 
Ascension. 


1.069 
47'.76o 


+0.378 


x't 


5o".34 


+0.01 
-0.2 


+0.02 
+0.8 


h     m 

8  30 


8 
23.78 

24.34 

24.75 
24.99 

25.07 

24.98 

24.74 

24.36 

23.87 
23.29 

22.65 
21.99 

21.33 
20.70 

20.12 

19.62 
19.22 
18.92 

18.73 
18.67 


56 
41 
24 

8 
9 

24 
38 
49 
58 
64 

66 
66 

63 
58 

50 

40 

30 

19 
6 

6 


18.73 
18.90 

19.20 
19.60  4° 

52 


17 
30 


20.12 

20.73 

21.43 
22.22 

23.08 
23.99 


61 

70 

79 
86 

91 
95 


98 
99 


24.94 

25.92 
26.91 
27.88  97 

28.80  f 
86 

29.66    ^ 
76 


30.42 
31.06 


64 


Declina- 
tion N. 


+  73  55 
It 

35.0 
37-2 


39.7 
42.4 

45.1 

47.8 
50.4 


22 

25 
27 
27 
27 

26 
23 


54.6 !? 

56.1 


15 
II 


57.2 
57-7 
57.7 
57.2 
56.2 


5 
o 

5 
10 

15 

54-7  ,, 
52.8  ^9 

50.5  '^ 

48.0  ^5 
^  28 
45.2 

30 

42.2 
39-2  ^° 

36.1  ^' 
33.0^^ 

30.0  ^° 
29 


27.1 

24.5 
22.1 

20.0 

18.3 

17.0 
16.1 
15.6 

15.7 
16.3 


26 

24 
ai 

17 
13 

9 

5 

I 

6 
II 


17.4 
18.9  '5 
20.8  '9 


3.612       +3.471 
17*. 206    41". 20 


+0.07 
-0.2 


+0.14 
+0.8 


360  APPARENT  PLACES  OT  STAES,  1915. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


d  Hydzse. 

(T  Hydzse. 

y  Cancil. 

<^  Caned. 

Mean  Solar 

^^  jfc  *  — 

Mag.  4.2 

Mag.  4.5 

Mag.  4.7 

Mag.  4.2 

Date. 

Right 

Decima- 

Right 

Declina- 

Right 

Declina- 

Right 

Dccfina* 

Ascenskm. 

tion  N. 

Ascension. 

tion  N. 

tion  N. 

tinK. 

h     m 

0         f 

h     m 

0      t 

h     m 

• 

/ 

h     m 

•     * 

8  33 

+  559 

8  34 

+  338 

8  38 

+  21  46 

ma 

8  39 

+  1827 

Jan.    0.6 

8 
11.26 

64.3  „ 

S 

•  r 

'7-7  ,, 

8 

24.22 

WW 

28.0 

^ 

53*38 

61-3  - 

I0.6 
20.5 

".63   J 

62.8  's 

61.5  '3 

20 

20.94 ,, 

21.10 

26.1  '<* 

24.6  ;s 

2445  \l 

24-63  ! 

27.4 
27.0 

6 

4 

53-79  " 

60.5  * 
60.0  5 

30.5 

11.74" 
11.80  * 

I 

60.4  " 

21.21  " 

21.27 

I 

23-3  3 

24.76  *3 

26.9 

I 

53.92   \ 

59-6  \ 

Feb.    9.5 

59.5 ; 

«/»  ^  10 
22.3 

9 

24.83 1 

27.0 

I 
2 

53.99  ; 

594   J 

19.4 

II.8I 

58.8 

21.28 

21.4 

24.85  , 

27.2 

54.01 

59-5  . 

Mar.    1 .4 

11.77  ; 

58.3  ? 

21.24   ^ 

20.8    ^ 

24.82    3 
24-74  „ 

27.6 

4 

53.98   ^ 

2 
59.7     , 

1 1.4 

11.70  7 

58.0    3 

21.17 

20.4    ^ 

28.0 

4 

53.91    7 

60.0    ^ 

21.4 

"•59 

57.8 ' 

21.06" 

20.2 

24.63 

28.6 

0 

53.80  " 

60.3     ^ 

31.3 

"•4^  i 

57.8  * 

20.93    11 

20. 1    ' 

24.50    3 

29.1 

5 

53.67  '^ 

60.8     5 

14 

I 

13 

I 

15 

5 

15 

4 

Apr.  10.3 

"•32 

57-9   , 

20.80 

20.2 

"4-35  ,6 
24-19  „ 

29.6 

53.52 

61.2 

20.3 

11.17 '5 

58.2   3 

20.65    ^ 

20.3    ' 

30.0 

4 

53.37  ,^ 

61.6   * 

30.3 

11.03    ^ 

58-5   3 

20.51    '^ 

20.6    ^ 

24-04   I 

30.4 

4 

53.23   "^ 

62.0   * 

May  10.2 

10.90   ^ 

58.9  ;^ 

20.38   '^ 

21.0    ^ 

23.90  ^ 

30.7 

3 

5309  X 

62.3   f 

20.2 

10.79    ^ 

59.3  ^ 

20.27    '^ 

9 

21.5  5 

23-78  " 

10 

30.9 

2 
I 

52.97   ^ 

62.5   1 

30.2 

10.70 
10.64    I 

59.8  ^ 

20.18 

22.1 

23.68 
23.62 

31.0 

52.88 

62.7 

June  9.1 

60.3    5 

20.11    ^ 

22.7  I 

31.0 

0 

52.81    7 

62.8    ' 

19.1 

10.61    ^ 

60.9 1 
61.5  ^ 

62.1  * 

s 

20.08    ^ 

■J 

233  , 

23-58      ^ 

30.9 

I 

0% 

52.78    ^ 

62.9   ' 

29.1 

10.61        "" 

20.07 

24.0  J 

23.57       , 

30.7 

2 

52.77    ' 

62.8    ' 

July    9.1 

10.63    I 

20.10    ^ 

5 

24-7  ; 

/ 

23.60      I 
0 

30.5 

2 
4 

52.79    , 

62.8   ^ 
3 

19.0 

10.69    a 

10.77  ,! 

62.6 

20.15       . 

25.4    . 
26.0    ^ 

23.66 

30.1 

V 

52.85 

62.6 

29.0 

63.1  I 

20.24      ^ 

23.75    „ 

29.7 

4 

52.94  „ 

62.3  3 

Aug.   8.0 

.0.89  " 

63-5  * 

20.35    " 

26.5    5 

23.87    " 

29.1 

0 

6 
8 

II 

53-05 " 

62.0  3 

0 

18.0 
27.9 

11.03 '-^ 
11.20 '7 

63.8  3 

63.9  ' 

20.49  /: 

27.0    ^ 
27.2    ^ 

24.02    J 
24.20 

28.5 
27.7 

53-20  J 
53.38 '« 

61.5  ^ 
60.9' 

30 

0 

20 

I 

21 

9 

20 

7 

Sept.  6.9 

""^^o. 

63.9 

^^•^5  ,^ 

27.3    ^ 

24.41 

26.8 

53-58 

60.2  J 
59-4  „ 

16.9 

11.62" 

63.6    3 

22 
21.07 

27.1 

^4-64 
24.90   " 

25.8 

10 

53.81  ^3 

26.8 

11.86  "» 

63.1    5 

21.31  J 

26.7    ^ 

24.7 

II 

54-06  ^s 

58-4  " 

Oct.    6.8 

'^•'3!! 

62-4  ,1 

2^-58 'I 

26.1    ^ 

25.19  ,; 

23.5 

12 

54-34  *' 

57-2 

16.8 

12.42  »9 

61.4  " 

21.87^^ 

25.1  '^ 

25.50^^ 

22.2 

13 

54-64  3° 

55-9  '* 

31 

13 

30 

12 

32 

14 

3» 

14 

26.8 

^^•7i  „ 

60.2 

22.17 

23-9, 

25-82  ,^ 

20.8 

54-96 

54-5  „ 

Nov.   5.7 

13.043 

58.8  '4 

22.49  I 

"•5    6 

26.16^^ 

19.3 

15 

55-29 :, 

53-1  "t 

15.7 

1337  ,, 

57-^    ! 

22.81  ^" 

20-9 ; 

26.51  ^^ 

17.9 

14 

55-63  3^ 

S'*^ 

25-7 

13.69  3^ 

55-5  J 
53-7   ! 

23.13^^ 

'9-2 11 

26.85  ^"^ 

16.5 

14 

55-97  3* 

50-'  '^ 

Dec.    5.7 

14.003"^ 

23-44  L 

'7-3  11 

27.19^4 

15.2 

13 

56.30  33 

48-7^ 

30 

17 

29 

18 

32 

12 

3a 

13 

15-6 

H.56  ^; 

52.0 

23.73  _ 

^5-5  ,^ 

2751  ,„ 

14.0 

56*52 

474  „ 

25.6 

5°-3   I 

24.00   ' 

13.6   9 

27.80  ^9 
28.06  ^^ 

I3.I 

9 
8 

56.91  »9 

46-^ 
45-3  ' 

35-6 

14-79  '^ 

48.7  »^ 

24.23  ^^ 

ii.9'7 

12.3 

57-16  "s 

Sec«,Tan5 

1.005           +0.105 

1.002      •fo.064 

1.077      +0.399 

1.054           +0.334 

Mean  Place 

9".464    63".i9 

i8*.967    26".23 

22'.20I      29".82 

5i».4a9    62".70 

ly^  a,  Dm  a 

0.00          0.00 

0.00          0.00 

+0.01            +0.02 

+O.OI            +0.01 

Dy,  (5,  D«  8 

-o.a          +0.8 

-0.2          +0.8 

-0.3               +0.8 

-0.3              -H).* 

I 

£ph  15] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.6 
I0.6 

20.5 

30.5 

Feb.    9.5 

19.4 

Har.    1.4 

11.4 

21.4 

31.3 

Apr.  10.3 
20.3 

30.3 
May  10.2 

20.2 

30.2 
June  9.1 
19.1 
29.1 
July   9.1 

19.0 
29.0 
Aug.  8.0 
18.0 
27.9 

Sept.  6.9 
16.9 
26.8 

Oct.  6.8 
16.8 

26.8 
Nov.  5.7 

15.7 

^     ^5.7 
JL>ec.   5.7 

15.6 
25.6 
35.6 


aPyzidis. 

Mag.  3.7 


Right 
Asccnsioii. 


Secd,Taiid 
Mean  Place 


h     m 

8  40 

8 
2.19 

2.38 

2.53 
2.62 

2.65 


19 

9 

3 

2 


2.63 

2.55 
2.44 

2.29 

2. II 


8 
II 

18 
19 


19 
20 

18 


1.92 

1-73 

1.53 

1-35 
1.18  '7 

1.03 
0.91 
0.82 
0.76 

0.73 


13 

9 
6 


3 

I 


0.74 
0.79 
0.87 
0.99 

1-15 


S 
8 

12 

16 

19 


22 
26 


1.34 
1.56 
1.82 
2.11^9 

2.43  ^^ 
33 
2.76 

3.II  ^^ 

346  ^^ 
3.80  34 

4.133^ 
4.44 


4.71 
4.94 


27 
23 


Dcdiiui'* 
tJonS. 


-3252 


tf 


38.1 

41.4  ^f 
44.6^^ 

50.8  3^ 

27 

53.5  ^. 

56.0  ^5 

58.1  " 

59.8 ;; 
61. 1  '3 


62.0 
62.5 
62.6 
62.3 
61.6 

60.6 
59.2 
57.5 

55-5 
53.3 

51.0 

48.7 
46.4 

44.2 

42.1 

40.4 
39.0 
38.0 

37.5 
37.5 

38.1 
39-2 
40.9 

43-0 
45-6 


5 

I 

3 

7 

10 

14 

17 
20 

22 
23 

23 

23 
22 

21 
17 

14 
10 

5 
o 

6 

II 

17 
21 

26 

29 


48.5 
51.6  3^ 

54.8  3» 


1. 191      -0.646 
10^.562    45"-90 


>.oi 
>-3 


-0.03 

40.8 


I  Cancrl. 

}/LsLg»  4.2 


Right 

AMCDSioll. 


h     m 

8  41 

35.87  \l 

36.06  '9 

36.20  '^ 

36.28 


8 


36.30 
36.27 
36.20 
36.08 

35.94 

35.78 
35.61 

35.45 
35.30 

35.17 

35.06 
34.98 
34.94 
34.93 

34-95 


3 

7 
2 

4 
6 

7 
6 

5 
3 


8 

4 

I 

2 
6 


9 
12 

16 


25 

27 


35.01 
35.10 
35.22 

^5-38  ^^ 
35.57  :^ 

35.78 
36.03 

36.30 
36.60  3° 

36.92  3^ 
34 
37.26 

37.62  36 

37.99  ^J 

3S-35  f. 

38.71  ^^ 
34 

39.05  ^^ 

39.36  3* 

39.63  7 


Dedinap 
tionN. 


+  29     3 


># 


74.5 
74.3 
74.4 
74.7 
75.2 

75.9 
76.7 

77.5 

78.3 
79.1 

79.7 
80.3 

80.7 

80.9 

81.0 

80.9 
80.6 
80.2 

79.7 
79.1 

78.3 

77.4 
76.4 

75.4 
74.2 

72.9 
71.6 
70.2 
68.7 
67.2 

65.8 

64.3 
62.9 

61.7 

60.6 

59.7 

59.1 
58.8 


2 
I 

3 

5 
7 

8 
8 
8 
8 
6 

6 

4 

2 

I 

I 

3 
4 

5 
6 

8 

9 

o 

o 

2 


3 
4 
5 
5 
4 

5 
4 


9 

6 
3 


1. 144      +0.556 
33».46o    77".68 


+0.01        +0.02 
-0.3  +0.8 

[BiA  15] 


«Hydne. 

M«^.  3.5 


Right 


h     m 

8  42 
8^6 

8.58 

8.75 
8.87 

8.93 


8.95 
8.92 

8.86 
8.76 
8.63 


22 

17 
12 

6 

2 

3 
6 

10 

13 
14 


8.49 

8.35 
8.21 

8.08 '3 

7.97  . 


14 
14 


7.88 

7.81 

7-77 
7.76 

7.83 
7.90* 
8.01 
8.14 
8.30 

8.49 
8.71 

8.95 
9.21 

9.50 


7 

4 

I 

2 
5 

7 
II 

13 
16 

19 

22 

24 
26 


29 

30 
19.80 
20.12  3* 
20.44  ^' 
20.77  ^^ 

21.093^ 
29 

21.66** 
21.90  *4 


Declina- 
tion N. 


+    643 


r# 


53.7 
52.2 

50.9 
49.8 
48.9 

48.3 
47.8 

47.5 
47.4 
47.5 

47.6 

47.8 
48.1 

48.5 
49.0 

49.4 
50.0 

50.5 
51.0 

51.5 

52.0 

52.5 
52.8 

53.0 

53.1 

53.0 

52.7 
52.1 

51.3 
50.3 

49.0 
47.6 
46.0 

44.3 
42.5 

40.7 
39.0 

37.4 


15 

13 
II 

9 
6 

5 

3 
I 

I 

I 

2 

3 

4 
S 
4 

6 

5 
5 
S 
5 

5 

3 

2 

I 
I 

3 
6 

8 

10 

13 

14 
16 

17 
18 

18 

17 
16 


1.007      -fo.iiS 
i6*.58i    53".i3 


0.00 
■0.3 


+0.01 

40.8 


d  AtgtLS, 

Mag.  2.0 


Right 
Ascension. 


h     m 

8  42 


8 
23.05 
23.27 

2341 
23.48 

23.47 


22 

14 

7 

I 

8 


23.39 

23.24 
23.03 

22.78 

22.50 


IS 
21 

25 
28 

31 
22.19 
21.86  33 

21.543^ 
32 

30 

27 

24 

20 
20.21 

20.06  ^^ 
19.95 


21.22 
20.92 

20.65 
20.41 


II 
6 


19.89 
19.89 

19.95 
20.06 

20.24 


o 

6 

II 

18 

33 


28 


20.47 

20.75  ,, 

2 1 .08  ^^ 
38 


21.46 
21.87 

22.31 
22.77 

23.23 
23.67 

24.09 


41 
44 

46 

46 

44 
42 

38 


24.47  ,^ 

24.79  L 
25.05 


26 


Declina- 
tion S. 


-5423 


/f 


37.1 
40.9 

44.7 
48.5 
52.1 

55.6 

58.7 
61.5 

63.9 
65.9 

67.3 
68.3 
68.7 
68.7 

68.1 

67.1 
65.6 

63.7 
61.4 

58.9 

56.1 
53-2 

50.3 
47-4 
44.7 

42.3 
40.2 

38.6 

37-6 

37.1 

37.3 
38.1 

39.5 
41.6 

44.2 


3^ 
38 
38 
36 
35 

31 
28 

24 
20 

14 

10 

4 
o 

6 

10 

IS 
19 
23 
25 

2& 

29 
29 
29 
27 
24 

21 
16 
10 

5 

2 

8 

14 
21 

26 
30 

50.6  34 
54-3  ^^ 


1.718      -1.397 
2i>.i98    48''.i9 


•03 
•3 


-0.06 
+0.8 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


(^  Canczl  {mean). 

CHydne. 

I  TTnue  Majoilg. 

cr  Cancri. 

Mean  Solar 

Mag.  5.5 

Mag.  3.3 

Mag.  3.1 

Mag.  4.3 

Date. 

Right 

Declina- 

Risht 

Declina- 

Rlgbt 

Declina- 

Right         Decfina- 

Ascension. 

tion  N. 

tion  N. 

tion  N. 

Ascenskn.       tjcn  K. 

h     m 

0       / 

h     m 

e         t 

h     m 

0        r 

h     m 

8  49 

+  3053 
n 

8  50 

+   615 

8  53 

+  4822 

8   53       -rI2I0 

Jan.     0.6 

ill  '^ 

6.20 

63.6 

5591  „ 

71-3  „ 

26-54  „ 

27-6  - 
28.4  „ 

8 

52.24        73.6.. 

I0.6 

63-5 

56-31 ;! 

^•^ ! 

26.85  11 

52.47  ^l 

72-4  " 

20.5 

6.40 '': 

63.6  ' 

68.4   t 

27.10  I 

29-5  " 

52.66  ^9 

71-4" 
70.6  » 

30.5 

6.55  'I 

64.0  * 
64.6  J 

56.43  " 
56.51    ; 

^7-3  " 

27.28  * 

30.9 .: 

52.79  ^l 

Feb.    9.5 

6.64  9 
3 

66.3  '° 

27.39                32.5 

3                   17 

52.87        '  70.0  " 
3  '            3 

195 

6.67  , 

65.4  „ 

56.53    , 

65.6 

27.42 

36.0  » 

52.90    J  69.7  , 

Mar.    1.4 

6.64  i 

66.3    9 

56.45   I 

65.1    s 

27-38  ,^ 

52.89    ' 

69-5 : 

11.4 

6.57 , 

67.2    9 

64.8    3 

27.28  ^ 

37.7  „ 

52.83    I    69.5  " 

21.4 

^■*^  I 

68.1    I 
68.9    « 

5636    9 

64-7  I 

27-13  ,x 

39-2  ^l 

52.74    9  1  69.7   _ 

313 

^•3-  It 

56.24  " 
13 

64.7 : 

26-93 1! 

22 

40.6  "^ 

52.62  " 
14 

699; 

Apr.  10.3 

6.16 

697    (5 
70.3    ° 

56"  i^ 

64-9  , 

26.71 

41-7    8 
42-5    ^ 

52.48 

70.2 

20.3 

5-99  11 
5-^3    ' 
5.67    ' 

55.97 ,; 

65.1  ' 

26-48  ^3 

52-34  I* 

70.5  * 

30.3 

70.8  s 

55.83  t 

65-4  i 

26.25  ^ 

42 -9  : 

52.20   * 

70.9  * 

May  10.2 

71.0 

55.70  ;3 

65.8  * 

26.03  " 

43.1 

52.07  *3 

71.3  * 

20.2 

5-54  "I 

71.1  ; 

55.58 " 

66.2    -* 

25.82  " 

42.9   I 

51-96  " 

7^-7  * 

12 

I 

9 

S 

17 

0 

10 

3 

30.2 

542    » 

5-34    ! 

5.28  ; 

71.0 

55-49   , 

66.7    , 
67.3    I 

^5-^5  ,^ 

42.3    „ 

51.86 

72.0 

72.4  \ 
7^-7  \ 

June  9.2 

70.7    3 

55.42    7 

25-51  '* 

41-4   ' 

51.79     ' 

19.1 

70.3    ^ 

69.7    J 

68.9    * 

9 

55.37    I 

67.8    5 

25-42    9 

40-3  " 

51.74     I 

29.1 

5.26    I 

55.36 

68.3    5 

68.9    ^ 

S 

25-37     * 

38-9   ^ 

51-73    ^ 

73-0  , 

July    9.1 

5-8  ; 

55-37    , 

4 

25-36    [ 
4 

37.2  ^^ 

51.74    ' 

4 

73.2: 

19.0 

5-33    0 

68.0 

55-41 

69-4    , 

25-40  - 
25.48  * 

35-4  ,„ 

51-78  , 

73.4  . 

29.0 

67.0  ° 

55-48  ^^ 

69.8    * 

33-4  '! 

5' -85  ,! 

73.5  ^ 

Aug.   8.0 

5.53  " 

65-9 

55-58  ° 

70.2    2 

25.61  3 

31-4  ~ 

51-95  " 

73.5  , 

18.0 

5.86  '^ 
33 

64.7 

55-70  " 
55«6  i 

70.4    „ 

25-78 11 

22 

29-2  „ 

52.08  *3 

73-3  , 

27.9 

^3-4  2 

70.4    J 

26.00  " 

36 

27.0  " 

33 

52-23  J 

73.^1 

Sept.  6.9 

6.08 

62.0 

5^<^4  ^^ 

70.3    , 

26.26 

24-8  „ 

52-41  „ 

72.6 
72.0 

7'-2 ,; 

16.9 

6-32  It 

60.6  "* 

56.24  ^^ 

70.0    3 

26.55  'I 

22.6  " 

52-62  " 

26.9 

^•59  'I 

59-'  !^ 
55-9  „ 

5^-74  ,° 

69.5  i 

68.7  ' 

26.88  33 

^^   ..    22 
20.4 

52-86  ^ 
53-12,° 

Oct.    6.8 

6-89  ^! 

27.25  37 

»8-4  " 

70.2  ° 

16.8 

7-"  fc 

57.02  ^« 

67.7 '" 

27.65  4^ 

16.5  " 

53-41  »9 

69.0" 

3S 

1$ 

30 

13 

43 

17 

30 

14 

26.8 

7-56  ,. 
7.92  ^; 

54-4  „ 

57.32  ^^ 

66.4 

28.07  ,, 

14-8  „ 

53-71 

67.6 ,, 

Nov.  5.7 

52.9  *5 

57.63  ^ 

64.9  ^ 

^3-3    J 

28.51  ^ 
29.43  ,, 

13.3 

54.04  33 

66.1 '{ 
64.5 1 

15-7 

8.29  37 

5'-4  11 

57.96  3^ 

12.1  " 

54-37  11 

25.7 

8.66  37 

50.2 

58.29  33 

597  ,8 

II. 2    9 
10.6    <* 

2 

54.70  33 

62-8 ; 

Dec.    5.7 

9.03  37 
35 

49.1    8 

58.61  3^ 
30 

29.88  ^5 
43 

5503  ^^ 

61.2  ! 

15-6 

938  ,, 

48.3    . 
47.7    t 

57-9  „ 

30-31  ,^ 

10.4 

55-34  ^ 

59-6  „ 
58-1  „ 

25.6 

970  3 
9.98  *» 

56-2    J 

30.70  39 

10,6     ^ 
II.2     ^ 

55-63 !? 

35-6 

47-4  ^ 

59.43  ^ 

54.5  '^ 

31.05^^ 

55-88  *5 

56.7^ 

Seed,  Tan  d 

1. 165            +0.598 

1.006     +0.110 

1.505       +1.125 

1.023 

+0.216 

Mean  Place 

3'-7S5    67".S2 

54*.i54    7i".oo 

23«.7i4    34".26 

S0'.424    74"-6o 

D'^a,D«a 

+0.01        +0.03 

0.00           0.00 

+0.02         +0.05 

0.00       +0.01 

D,^  6,  D«  $ 

1      -0.3 

+0.7 

-0.3 

+0.7 

-0.3 

+0.7 

-0-3 

"K>-7, 

[Ephxsl 


APPARENT  PLACES  OE  STARS,  1915 


363 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.6 
I0.6 
20.5 

30.5 
Feb.    9-5 

19-5 
Mar.    1.4 

1 1.4 

21.4 

31.4 

Apr.  10.3 
20.3 

30.3 
May  10.2 

20.2 

30.2 

June  9.2 

19.1 

29.1 

July    9.1 

19.1 
29.0 
Aug.  8.0 
18.0 
27.9 

Sept.  6.9 
16.9 
26.9 

Oct.  6.8 
16.8 

26.8 
Nov.  5.8 

15.7 

25.7 
Bee.    5.7 

156 
25.6 

35.6 


b^  Carinse. 

Mag.  5.1 


Right 
Ascension. 


h     m 

8  54 

55.69  11 
55.86  '7 

55.94   I 
55.94    O 


55.86 

55.71 

55.49 
55.22 

54.90 


15 

23 

27 

35 


54.55    , 

54.19'^ 
53-82  ^7 

53-45  ^^ 
53.10 

52.78 
52.48 
52.23 
52.02 

51.87 

51.77 
51.73 
51.76 
51.86 
52.02 

52.25 

52.54 
52.89 

53.30 


53.75. 


35 
32 

30 

25 
21 

15 
10 

4 

3 
10 

16 

23 

29 

35 
41 

45 


"48 


Sec  6,  Tan  d 
Mean  Place 


54.23 
54.73 
5523  ^^ 
55.72  ^? 

56.19 


50 
50 


56.62 

56.99 
57-29 


47 
43 


37 
30 


Declina- 
tions. 


-5853 


// 


51.9 

59-5  ^^ 
63.4  ^^ 


67.2 

70.8 

74.1 
77.1 

79-7 
81.9 

83.6 
84.8 

85.5 
85.7 
85.4 


38 
36 


33 
30 
26 
22 

17 


12 

7 

2 

3 
9 


84.5 
83.2 

81.4 

76.8  "5 
'        28 


13 
18 

21 


/c  Ursse  Majorls. 

USLg.  3.7 


Right 
Ascension. 


29 


74.0 
71. 1 

68.2  ^9 

26 

22 

18 

13 

7 

I 


62.4 

59.8 
57.6 
55.8 

54.5 
53.8 

53.7 
54.3 
55-6 

57.4 
59.9 


13 
18 

25 
29 


62.8 
66.1  33 
69.7  ^^ 


h     m 

8  57 
52.54  „ 

53"  ,8 

II 

4 


1.936      -1.658 
53"-563    63  ".91 


•03 
•3 


-0.08 

+0.7 


53-29 
53-40 

53.44 
53.41 
53.32 
53.18 

52.99 

52.78 
52.56 

52.33 
52.11 
51.92 

51.75 
51.61 

51.51 
51-46 

51.45 

51.48 

51.56 

51.69 

51.85 
52.06 


3 

9 

14 

19 
21 

22 

23 
22 

19 
17 

14 
10 

5 

I 

3 

8 

13 
16 

21 
25 


28 

32 
36 


52.31 

52.59 

52.91 

53'27  ,, 

53.66  39 

42 

54.08 
54.51  "^^ 

55-42  ^^ 

55.86  ^ 
43 

56.29  ,^ 
56.68  39 


5703 


35 


Declina- 
tion N. 


+  4729 


tf 


(T^  Urstt  Majoiis. 
Mag.  4.9 


Right 
Ascension. 


29.6 

30.3 
31.4 
32.7 
34.2 

35-9 
37.6 

39-3 
40.9 

42.3 

43-4 
44.2 

44.7 
44-9 
44.8 

44.3 

43.5 

42.4 
41.0 

39.5 


7 

7 
6 

4 
I 

8 

5 

a 

I 
5 

8 
II 

14 

15 
18 


37.7 
35.8  '9 

33.8  ^^ 

31.6 

29.4 


22 
22 

23 


27.2 

25.1 
22.9 

20.8 

18.9 

I7.I 
15-6 

14.3 

13.3 
12.7 

12.4 
12.6 

I3.I 


21 
22 
21 

19 
18 

15 

13 
10 

6 
3 

2 

5 


1.480      +1.091 
49*777    36".53 


h     m 

9     2 


■fo.02       +0.05 
-0.3         +0.7 

PBph  isl 


s 

60.66 

61.15 

61.54 
61.82 

61.98 

62.01 

61.93 
61.74 

61.46 
61.10 

60.69 
60.24 

59-79 
59.34 
58.92 

58.55 
58.23 
57.98 
57.80 

57.70 

57.69 
57.75 
57.90 
58.12 

58.43 


49 

39 
28 

16 
3 

8 

19 
28 

36 

41 

45 
45 
45 
42 

37 

32 

25 
18 

10 


6 

15 
22 

31 
38 


58.81 
59.26  ^^ 

59.78  5' 

60.36 

60.99 


58 

63 
68 


61.67 
62.38 
63.11 
63.84 

64.55 

65.23 
65.86 

66.41 


71 
73 
73 
71 
68 

63 

55 


Declina- 
tion N. 


+  6728 


// 


41. 1 

42.8  '7 

44.8^° 
47.0 


49-5 


22 

25 
26 


52.1 
54.6  ^5 

59.1 


60.9 

62.3 

63.3 
63.8 

63.8 
63.3 

62.3 
60.9 

59.1 
57.0 

54.5 

51.9 
49.0 
46.1 

43.1 
40.1 

37.1 

34-2 

31.5 
29.1 

26.9 


18 
14 

10 

5 
o 

5 
10 

14 
18 

21 

25 
26 

29 
29 
30 

30 
30 

29 

27 

24 
22 

18 


>c  Cancrl. 
Mag.  5.1 


Right 
Ascension. 


25.1 

23.6  '5 

22.6 
22.0 
21.9 


10 
6 

I 

4 


10 


22.3 

23.3 
24.6  '3 


2.610      +2.412 
S6V0OI    50".38 


+0.04 
-0-3 


+0.12 

+0.7 


h     m 

9     3 

8 

0.49 

0.73 
0.92 

1.06 

I.I5 


24 

19 

14 

9 

4 


1. 19 
1. 18 

1. 13 
1.05 

0.94 

0.8 1 
0.67 

0.53 
0.40 

0.29 

0.19 
O.I  I 
0.06 
0.04 
0.04 

0.07 
0.13 
0.22 

0.34 
0.48 


5 
8 

II 
13 

14 

14 

13 
II 

10 

8 

5 

2 

o 

3 

6 

9 
12 

14 

0.66 

0.86  ^^ 
23 


1.09 

1.34 
1.62 

1.92 
2.24 

2.57 
2.90 


25 
28 

30 

32 
33 
33 
33 


323 
32 

3-55  ,„ 

3.84  '^ 
4.10 


a6 


Declina- 
UonN. 


+  110 


tf 


38.1 

36.8  '3 

35.7 
34.8 

34.1 


II 

9 

7 


33.6 
33.4 
33.3 
33.4 
33.6 

33.9 

34-3 
34.6 

35-1 
35.5 

35.9 

36.3 
36.6 

36.9 
37-2 

37.4 
37.6 

37-6 

37.5 
37.3 

36.9 

36.3 

35.5 
34-6 

33.4 


2 
I 
I 
3 

3 

4 
3 
5 
4 

4 

4 
3 
3 

3 

2 

2 
o 

I 
2 

4 

6 
8 

9 
la 

14 


15 


32.0 

30.5 
28.8  '7 

27.0  '» 

25.3  '^ 
17 

"3-6  x6 
22.0 

20.6  ^^ 


1. 019      +0.195 
8".7i9    39".25 


0.00 
-0.3 


+0.01 
+0.7 
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APPAEENT  PLACES  OE  STARS,  1915. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.6 
I0.6 

20.6 

305 
Feb.    9.5 

19.5 
Mar.    1 .4 

11.4 

21.4 

31-4 

Apr.  10.3 
20.3 

30.3 
May  10.3 

20.2 

30.2 

June  9.2 

19.1 

29.1 

July    9.1 

19. 1 
29.0 
Aug.  8.0 
18.0 
28.0 

Sept.  6.9 
16.9 
26.9 

Oct.  6.8 
16.8 

26.8 
Nov.   5.8 

15.7 

25.7 
Dec.    5.7 

15-6 
25.6 

35.6 


A  Azgtls. 
Mag.  2.2 


Risht 
Ascensum. 


h     m 

9     4 


s 

53-69 

53-93 
54.10 

54.22 
54-27 

54.26 

54-19 
54.08 

53.92 

53.73 


24 

17 
12 

5 

I 

7 
II 

16 

19 
21 


5^*52  ^, 

53.29  ^^ 
53.06    3 

52.83  '^ 
52.62 


21 
20 


52.42 
52.25  \\ 
52.11 

51.99 
51.92 


14 
12 

7 
4 


22 

26 

31 


Sec  6,  Tan  d 
Mean  Place 


jy^  a,  Dm  a 


51.88 
51.88    I 

51.93  I 
52.01    * 

52.14  ;^3 

52.32 

52.54 
52.80 

53.11 

53-44  f< 

53.80 

54.19^,^ 
54-58  ^9 

54.97 ;; 

55-34:: 
35 

55-^9  ,^ 
56.01  32 
56.28  ^7 


Dedinop 
tionS. 


-43     5 


tt 


II.O 


35 


^4-5    . 
18.1  3^ 

21.6  ^^ 
34 

33 
30 


25.0 
28.3 

33-9  J: 

36.2  ^3 
38.0 


Biag.  3.8 


Right 
Ascension. 


18 
14 


39.4 
40.4 

40.9 

41.0 

40.6 

39.8 
38.5 
36.9 
34.9 
32.7 

30.3 

27.7 

25.1 
22.5 

20.1 


7.9 

6.1 
4.6 

3.7 
3-3 


10 

5 

I 

4 
8 

13 
16 

20 

22 

24 

26 
26 
26 

24 
22 

18 

15 
9 

4 

z 


8 


3.4 
4.2 
5.6^4 

7.5^^ 


9.9 


22.8 

25.9 
29.4 


24 
29 

31 
35 


h     m 

9     9 


1.369      -0.93s 
52".i38    20".84 


K02 
>-3 


-0.04 
40.7 


58.26 

58.50 
58.69 
58.83 
58.93 

58.97 
58.97 
58.92 
58.84 

58.73 

58.61 
58.48 

58.35 
58.22 

58.10 

58.00 

57-92 
57.86 

57.83 
57.83 

57.85 
57.90 
57.98 
58.08 
58.22 

58.38 
58.57 
58.79 
5904 
59.31 


24 

19 
14 
10 

4 


59.60 

59.91 
60.23 


5 
8 

II 

12 

13 

13 

13 
12 

10 

8 
6 

3 
o 

2 

5 
8 

10 

14 
16 

19 
22 

25 

27 
29 


31 
32 

60.56  23 

60.88  2^ 
32 

61.20 

61.49^^ 

61.74 's 


Declina- 
tion N. 


+     2  40 


/r 


25.0 
23.2 
21.6 
20.2 
19.0 

18.0 

17.3 
16.8 

16.5 

16.3 

16.3 
16.5 
16.8 
I7.I 
17.6 

18.I 

18.7 

19.4 

20.0 

20.7 

21.3 
21.9 
22.4 
22.8 
23.0 

23.1 
22.9 

22.4 

21.7 

20.7 


18 
16 

14 
12 

10 

7 

5 

3 
2 

o 

2 

3 
3 
5 
5 


7 
6 

7 
6 

6 

5 

4 

2 

I 

2 

5 

7 
10 

12 


/3  AlgtLB, 

Mag.  1.8 


Right 
Ascension. 


14.5 

20 

12.5 

20 


10.5 

8.5 
6.7 


20 
18 


1. 001    +0.047 

56».6i3  24".73 


0.00     0.00 

-0.3     +0.7 
[Bph  xd 


h  m 
9  12 

8*49  ,, 
8.84  35 

9.08  ^^ 

9.20 

9.21 


12 

I 
II 


9.10 
8.88  " 

^•57  II 
8.18  39 

7.72^ 


7.20 

6.65 
6.09 

5.52 
4-95 

4.41 

3.91 
3.46 
3.07 
2.75 

2.51 
2.36 

2.31 
2.36 

2.51 

2.77 
3.12 

3.57 
4.1 1 

4.71 

5.36 
6.05 

6.75 

7.44 
8.09 

8.69 
9.20 
9.62 


52 

55 
56 
57 
57 
54 

50 
45 
39 
32 
34 

15 

5 

5 

15 
26 

35 
45 
54 
60 

65 

69 

70 
69 

65 
60 

51 
42 


Declina- 
tions. 


69  21 


ft 


^'^■'^  37 

59-0  f 
62.9  g 

73-7 1; 

7^-7  f! 

«^  A  20 
79.3  ^^ 

81.4 
83.0 
84.1 

84.7 
84.8 


16 
II 

6 

I 

5 


10 


843 
83.3  „ 

81.8  ^s 

79.8 '° 

77.5  II 

74-9  ,„ 
72.0  '9 

69.0  3° 

65.9  \l 

62.9  30 
28 

60.1 

57.6  'A 

55-4 
53.8 

52.7 


83  Canczl. 
Mag.  6.6 


Right 
Ascension. 


22 

16 
II 

5 


52.2 

52.4 
53.2 
54.8 

56.9 


2 

8 

16 

21 

27 


59.6 
62.7  3^ 
66.2  35 


m 
14 


2.838       -2.656 
i6'.325    61". 19 


-0.05 
-0.3 


-0.13 
+0.7 


h 

9 

6!26 
6.51 
6.72 
6.88 
6.99 

7.04 

7.05 
7.01 

6.93 
6.82 

6.69 

6.55 
6.41 

6.27 

6.15 

6.04 

5.96 
5.90 
5.87 
5.87 

5.89 

5-94 
6.02 

6.13 
6.27 


Dccliiift. 
tiooN. 


+  18  3 


25 
21 

16 

II 


I 

8 
II 

13 

14 
14 
14 
12 

II 

8 
6 

3 
o 


5 
8 

II 

14 

17 


II 


20 


6.44 
6.64 
6.87  "3 

'         28 
7.40 

31 

7.71  „ 
8.03  3' 

8.37  ^^ 
8.71  34 

9.05  ^t 
33 

9.38 
9.69  3^ 

9.97 


28 


55.5 
54-5 
53.7 
53.2 

53.0 

53.0 
53.1 
53-5 
53.9 
544 

54.9 
55-4 
55-9 
56.3 
56.7 

57.0 
57.2 
57.3 
57.3 
57.3 

57.1 
56.8 

56.4 
55-9 
55-2 

54.4 

53-4 
52.3 
50-9 
49-5 


10 
8 

5 

2 


I 
A 

5 

5 

5 
> 
A 
4 
5 

2 
I 
0 
0 
3 

3 
4 

5 

/ 
8 

10 
II 

14 
16 


46.3  J, 

44.6 : 

41.3 

39.8 
384 

37-3 


15 

14 
II 


1.052     +0.326 
I4*.425    58"-66 


•fO.OI 

-0-3 


4C.03 
+0.7 


APPARENT  PLACES  OF  STARS,  1915. 


365 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Hem  Solar 
Date. 


t  Argfts. 
Mag.  2.2 


Right 
Asoension. 


Jan.  0.6 
I0.6 

20.6 

30.5 
Feb.    9.5 

19.5 
Mar.    1 .4 

1 1.4 

21.4 

31.4 

Apr.  10.3 
20.3 

30.3 
May  10.3 

20.2 

302 

June  9.2 

19. 1 

29.1 

July    9.1 

19.1 
29.0 
Aug.  8.0 
18.0 
28.0 

Sept.  6.9 
16.9 
26.9 

Oct.  6.8 
16.8 

26.8 
Nov.  5.8 

157 
25.7 

Dec.    5.7 

157 
25,6 

35.6 


h     m 

9  H 


8 
50.50 
50.78 

50.99 
51.12 

51.16 


28 
21 

4 
3 


12 
18 
24 


51.13 
51.01 
50.83 

50.59  ^^ 

50.30    ^ 
32 

49.98 

49.63  II 

49.28  II 

48.92  36 

48.57 


35 
33 


30 
27 


48.24 

47.94 
47.67 

47.44  II 
47.26  '^ 

47.14 
47.07 

47.06 

47.12 

47.25 

47.45 

47.71 
48.04 

48.42 

48.86 

49.33 
4983 

50.34 
50.85 

51.33 


12 

7 

I 

6 

13 
20 

26 

33 
38 
44 
47 

50 
51 
51 
48 

45 
51.78 
52.18^^ 

52.52  ^^ 


Dedma- 
tlon  S. 


-5854 


tf 


56.6  37 
60.4  3* 

64.3 
68,1 


71.8 

75-3 
78.5 
81.3 
83.7 

85.6 
87.1 
88.1 

88.5 
88.4 

87.8 
86.7 
85.2 
83.2 
80.9 


39 
38 
37 


35 

32 

28 

24 
19 

15 
10 

4 

I 
6 

II 

IS 
20 

23 
26 


28 


78.3 

75-5  ,„ 

72.6  ^9 

69.7  ^^ 

66.8  ^9 

27 

64.1 
61.8^3 

59.8  ^^ 

58.4 

57.5 


14 
9 
3 


3 
10 


57.2 
57.5 

58.5  „ 
60.2  '7 

62.4  " 

^28 

65.2 
68.4  32 
71.9  35 


Seed,  Tan  ^ 
Mean  Place 


1.937      -1.659 
48-.782    6s".45 


40  Lyncis. 
Mag.  3.3 


Riffht 
Ascenskm. 


h     m 

9  15 

55.60  !f 

55.78 
5590 


18 

12 

6 


55.96 
55.96 

55.91 
55.82 

55.69 

55.54 

55.37 
55.20 

55.03 
54.88 

54.74 
5463 
54.55 
54.51 
54-49 

54.51 
5456 

54.65 
54.78 

54-93 


5 

9 

13 

15 

19 


55.12 

55.34 
55.60 

55.88 

56.20 


22 

26 

28 

32 

34 

56.54  „ 
56.91  37 

57.29  II 

57.68  39 

58.06  38 

37 

58.43  ,, 

58-78  II 
59.10  3^ 


Declina- 
tion N. 


+  34  44 


n 


63.1 
63.0 

63.3 
63.8 

64.6 

65.5 
66.7 

67.9 
69.1 

70.2 

71.2 
72.0 
72.7 

73.1 
73.3 

73.2 
73.0 

72.5 
71.8 

70.9 
69.8 

68.6 
67.2 

65.7 
64.1 

62.4 
60.6 

58.7 

56.9 
55.0 

53.1 
51.4 
49.8 

48.3 
47.1 

46.2 
45.6 
45.3 


I 

3 

5 
8 

9 

12 
12 
12 
II 
10 

8 

7 
4 

2 
I 


2 

5 
7 

9 

I 

2 
4 

5 
6 

7 

8 

9 
8 

9 
9 

7 
6 

5 

2 

9 

6 

3 


1.2 17      +0.694 
52V878    69".62 


^Pyzidis. 
Mag.  4.9 


Rlcht 

Ascension. 


h     m 

9  17 


8 
45.03 
45.27 
45.46 

45.59 
45.68 

45.71 
45.69 
45.63 
45.53 
45.41 

45.26 
45.10 

44.94 
44.78 
44.63 

44-49 
4438 
44.29 
44.22 
44.18 

44.17 
44.18 

44.23 
44.32 

44.44 

44-59 
44-77 
44.99 
45.24 
45.52 


24 

19 

13 

9 

3 

2 

6 

10 

12 

15 

16 
16 
16 

15 
14 

II 

9 

7 
4 

I 


5 

9 

12 

15 

18 
22 

25 
28 

31 


45.83  „ 
46.16  33 

46.50  ^^ 

46,84  3;| 

47.18  34 
48.06  '^ 


Declina- 
tions. 


-2536 
6.4 

9-4 


12.4 

15.3 
18.1 

20.7 
23.0 
25.0 
26.6 

27.9 

28.9 
29.6 
29.8 
29.8 

29.3 

28.6 
27.6 
26.3 
24.7 
23.0 

21. 1 
19.2 

17.3 
15.4 
13.7 

12.2 
10.9 

lO.I 

9.7 
9.7 

10.2 

11.3 
12.7 

14.7 

17.0 

19.6 
22.4 

25-4 


30 
30 

29 
28 

26 


23 
20 

16 

13 
10 

7 

2 

o 

5 

7 

10 

13 
16 

17 
19 

19 
19 
19 
17 
15 

13 
8 

4 
o 

5 

II 

14 
20 

23 
26 

28 
30 


1. 109      -0.479 
43-.58I     i2".89 


a  Hydise. 
Mag.  2.2 


Risht 
Ascension. 


h     m 

9  23 

8 
26.16 

26.40  ^4 

26.60  ^"^ 

26.75 
26.85 


26.90 
26.90 
26.86 
26.79 
26.69 

26.57 
26.44 

26.30 

26.17 

26.05 

25-94 
25.85 
2578 

2573 
25-71 

25.71 

25.74 
25.80 

25.89 
26.01 

26.15 
26.33 

26.53 
26.77 

27.03 


15 
10 

5 


9 

7 

5 
2 

o 

3 
6 

9 
12 

14 

18 
20 
24 
26 
29 


31 
32 


27.32 

27-63 

27-95  „ 
28.28  ^^ 

28.60  3^ 

32 

28.92 

29 


29.21 
29-47 


26 


Declina- 
tions. 


-817 


tt 


20.0 


23 


22.3 
24.6  ^3 
26.6 
28.5 


20 


19 
16 


30.1 
31.5 
32.7 
33.5 
34.1 

34-5 
34-7 
34-6 

34-3 
33.9 

33.3 
32.5 
31.5 
30.5 
29.4 

28.3 
27.1 
26.0 
25.0 
24.2 

23.6 
23.2 
23.1 

23.4 
24.0 


14 
12 

8 

6 

4 

2 
I 

3 
4 
6 

8 
10 
10 
II 
II 

12 

II 

10 

8 

6 

4 

I 

3 
6 

10 


13 
16 


25.0 
26.3 

^7-9  ,^ 
29.8  '9 

32.0 


22 
22 


34.2 
36.6  '^ 

39-0  ^^ 


I. on      -0.146 
24«.6s3    22  ".41 


-0.03 
-0-3 


-0.08 
+0.7 


+0.01        +0.03 
-0.3  +0.7 

[Eph  X5J 


-OyOI 


-0.02 
+0.7 


0.00 
-0.3 


-o.oi 
•fo.6 
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APPARENT  PLACES  OP  STARS,  1915. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.6 
I0.6 

20.6 

30.5 

Feb.    9.5 

19.5 
Mar.    1.5 

II. 4 

21.4 

31.4 

Apr.  10.3 
20.3 

30.3 
May  10.3 

20.2 

30.2 

June  9.2 

19.2 

29.1 

July    9.1 

19.1 
29.0 
Aug.  8.0 
18.0 
28.0 

Sept.  6.9 
16.9 
26.9 

Oct.  6.9 
16.8 

26.8 
Nov.   5.8 

15.7 

257 
Dec.    5.7 

15.7 
25.6 

35.6 


Sec  5,  Tan  ^ 
Mean  Place 


D^i^  a,  Dm  a 
Di(f  d,  Dm  d 


h  Unae  Majorls. 
Mag.  3.8 


Right 
Ascension. 


h     m 

9  24 


54-53 
5501 


48 

39 


55-40 

55.69  z 

55.88  ^J 

55.97    , 

55.95 

55.84 

5564 

55.37 


II 
20 


27 
32 


37 


55.05 

54.69 
54.32 

53.95  r; 
53.59 


53-26 
52.98 
52.75 

52.57 
52.46 

52.42 

52.44 
52.52 
52.68 
52.90 

53.19 

53.54 

53-95 
54.41 
54.93 

55.49 
56.09 

56.72 
57.36 
57.99 


36 
33 


28 

23 

18 

II 


3 

8 

16 

22 

29 

35 
41 
46 

52 
56 

60 

63 
64 

63 
62 


58.61 
59.18  57 
59.69  ^' 


Declina- 
tion N. 


+  6325 


9t 


52.4 
53.7 
55.4 
57.4 
59.7 

62.1 

64.5 
66.9 

69.1 

71. I 

72.7 

73.9 
74.6 

74.9 
74.8 

74.2 

73.1 
71.6 

69.8 

67.6 


13 
17 

20 

23 
24 

24 
24 

22 
20 
16 

12 

7 

3 

I 

6 

II 

15 
18 

22 
24 


27 
28 


65.2 
62.5 

59-7  ,, 
56.8  ^9 

53-8  Z 
29 

50.9 

47.9 

45.1 

42.5 
40.1 


30 
28 

26 

24 
22 


37.9 
36.1 

34.7 
33.7 
33.2 

33.2 
33.7 
34.7 


18 

14 
10 

5 


5 
10 


2.235      +2.000 
5o*.659    63 ".55 


+0.03 
-0.3 


■fo.io 
+0.6 


d  Ursse  Majorls. 

Mag.  4.6 


Right 
Ascension. 


h     m 

9  26 

8 

64.45 
^505  ^^ 

65.54  z 

65.90  ^ 
66.13 


60 


66.22 

66.18 

66.02 

65.74 
65.37 


23 

9 


4 
16 

28 

37 
45 


64.92 

64.43 1? 

63.92  ^ 

63.40  5^ 

62.90  5° 
46 

62.44 

62.03  ^^ 
61.68^5 

61.41  ^7 

61.22  '9 
10 

61.12 

61. II 

61.19 

61.37 

61.63 


61.98 
62.42 
62.93 

63.53 
64.19 


I 

8 

18 

26 

35 


44 

SI 
60 

66 

71 
64.90  _ 

65.67 
66.47 

67.28 

68.08^ 


// 
80 

81 


68.85 

69.58 
70.22 


77 

73 
64 


Declina- 
tion N. 


+  70  II 


tt 


65.6 
67.1 
69.1 

71.4 
73.9 

76.5 
79.2 

81.8 

84.2 

86.3 

87.9 
89.2 

90.0 

90.2 

89.9 

89.2 

87.9 
86.3 

84.2 

81.8 


15 
20 

^l 

25 
26 


26 
24 

21 
16 

13 

8 

2 

3 

7 

13 
16 

21 

24 
27 


29 

31 

31 


79.1 
76.2 

73.1 
70.0 

66.8  3* 

32 

63.6 
60.5 

57.5 

54.7 
52.2 


31 

30 
28 

25 
21 


50-1 

48.3 
46.9 

46.1 
45-7 

45-9 
46.6 

47.9 


18 

14 
8 

4 

2 

7 


2-953      -^3.778 
59».46o    77 ".40 


+0.05 
-0.3 


+0.15 
+0.6 
[Eph  id 


0  Urss  Majozls. 
Mag.  3.3 


Right 
Ascensioo. 


h     m 

9  27 

s 

372 

4.09  ^'^ 

^I 

4.64  ^^ 

I< 

4.79  \ 

4.87 
4.87 

4.81 
4.68  ^\ 
4.50 


o 
6 


18 


4.28 
4.04 

3.79 
3.54 
3.30 

3.08 
2.90 

2.75 
2.64 

2.57 

2.56 

2.59 
2.67 

2.79 

2.96 

3.18 
3.44 

3.75 
4.10 

4.49 

4.91 
5.36 
5.84 

6.33 
6.81 

7.28 
7.72 
8.12 


22 

24 
25 
25 
24 
22 

18 

15 
II 

7 

I 

3 
8 

13 

17 
22 

26 
31 

35 
39 
42 

45 

48 

49 

48 

47 

44 
40 


Dedina- 

tionN. 


+  52    3 


It 


45.6 
46.3 

47-4 
48.8 

50-5 


7 
II 

14 

17 

19 


20 
20 

19 


52.4 

54.4 

56.4 

58.3  ^, 
60,0 '7 

14 

61.4 

62.6 

63.4 
63.8 

63.8 


63.5 
62.7 

61.7 

60.3 

58.6 

56.7 

54.5 
52.2 

49.7 
47.2 

44.6 
42.0 

39.5 
37.0 

34.7 


12 
8 

4 
o 

3 


8 
10 

14 
17 
19 

22 

23 

25 

25 
26 

26 

25 
25 
23 

23 

32-5  ^^ 
30.6  ^9 

29.1  '5 

27.8  '3 

26.9  9 

4 

26.5 

26.5    ^ 
26.9    ^ 


1.627       +1.283 
10^.855    55".7o 


+0.02 
-0-3 


+0.07 
+0.6 


^Aigtls. 

M^.  3.6 


Right 
Ascension. 


Dcdma- 
tiooS. 


h     m 

9  27 

s 

22.38 

22.64 

22.84 !! 
22.99 ' 

23.07 


26 


15 

8 


23.10 
23.07 
22.99 
22.87 
22.71 

22.53 

22.34 
22.13 

21.93 
21.73 

21.54 
21.38 

21.24 

21.12 

21.03 

20.98 
20.97 
20.99 
21.05 
21.16 


3 
8 

12 

16 

18 

19 
21 

20 

30 

19 

16 

14 
12 

9 

5 

I 

2 

6 

II 

14 
21.30 
21.49  ^9 
21.73  ^"^ 

22.00^^ 

31 

34 


22.31 

22.65 
23.02 
23.40 
23.78 


37 
38 
38 


24.16  ^f 
36 

24.52 

24.85  ^^ 


25.13 


28 


-40  5 

305 

33-9^ 

37.3^ 
40.8  ^^ 

44.2^ 
32 


47.4 
504 

53-0 
55.4 
57-3 

58.8 

59-9 
60.6 

60.9 

60.7 

60.1 


59-0 
57-6 1 
55-9 


30 
36 

24 

IS 


II 

m 

I 

3 
2 

6 
II 


30 
22 


53-9 
51-7 

46.8  '5 


24 


44-4 
42.1 

39.9 


24 

23 

33 
z8 


36.6  '^ 

35.6 

35-1 


10 

5 


35.2 
35.8 
37-0 
38.8 
41.0 


6 

13 
I& 
33 

27 


43-7  „ 
46.8  ^' 

50.0^^ 


1.307     -0.843 
3o'.963    4o".o3 


-o.oi 
-0.3 


-0.04 
+0.6 


APPARENT  PLACES  OE  STARS,  1915. 


367 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


S  Leonis. 

Mag.  5.1 


Right 
Asoexisian. 


m 


Jan.  0.6 
10.6 
20.6 

30.5 
Feb.    9.5 


Mar. 


19-5 

1.5 
11.4 

21.4 
31.4 


Apr. 


10.3 
20.3 

30.3 
May  10.3 

20.2 

30.2 

June  9.2 

19.2 

29.1 

July    9.1 

19.1 
29,0 
•Aug.  8.0 
18.0 
28.0 

Sept.  6.9 
16.9 
26.9 

Oct.  6.9 
16.8 

26.8 
Nov.  5.8 

15.7 
Dec.    5.7 

15.7 
25.6 

35.6 


Sec  a,  Tana 
Mean  Place 


9  27 


8 
23.66 
23.92 

24-13 
24.30 

24.42 
24.48 

24'5<> 
24.47 
24.40 

24.31 


36 
21 

17 

13 

6 


3 
7 

9 

12 


24.19 
24.06  ^^ 

2393  ^^ 
23.80  ^^ 

23.68  " 


23.58 
23.49 
23.43 
23.39 
23.37 

23.38 
23.42 

23.49 
23.58 
23.70 


10 

9 
6 

4 

3 


4 

7 

9 
12 

15 


18 

31 
24 


23.85 
24.03 

24.24 
24.48 

39 

25.04 

25.35 
25.67 

26.01  ^ 

26.35  f^ 

26.67 

26.98  3J 
27.26  ^* 


31 
32 


Declina- 
tion N. 


+  11  40 


fr 


34.1 

32.7 

31.5 
30.6 

30.0 

29.5 

29.3 

293 

29.4 
29.7 

30.0 

30.4 
30.9 
31.3 
31.7 

32.2 
32.6 

32.9 
33.2 

33.4 

33.6 

33.7 
33.6 

33.4 
33.1 

32.6 

31.9 
31.0 

29.9 
28.6 

27.1 

25.5 
23.8 
21.9 
20.1 

18.3 
16.6 

I5.I 


14 
12 

9 

6 

5 

2 
o 

I 

3 
3 

4 
5 
4 
4 

5 

4 
3 

3 

2 

2 

I 
I 

2 

3 
5 

7 

9 

I 

3 

5 

6 

7 

9 
8 

8 

7 

5 


1. 02 1      +0.207 
2i'.973    36".59 


0.00 
-«.3 


+0.01 
+0.6 


10  Leonis  Minoxis. 
Mag.  4.6 


Right 
Ascension. 


h     m 

9  29 


3.48 
3.78 
4.04 
4.24 

4.38 

4.46 
4.48 
4.44 

4.35 
4.23 

4.08 

3.91 
3.74 
3.57 
3.41 

3.26 

3.14 
305 

2.99 
2.96 

2.96 
3.00 

3.07 
3.18 

3.32 

3.50 

3.71 
3.96 

4.24 
4.56 

4.90 

5.27 

5.65 
6.05 

6.45 

6.83 

7.19 
7.52 


30 
26 

20 

14 
8 


4 

9 
12 

IS 

17 

17 

17 
16 

15 

12 

9 
6 

3 
o 

4 

7 
II 

14 
18 

21 

25 
28 

32 
34 

37 

38 
40 

40 
38 

36 
33 


Declina 
tionN. 


+  3646 


// 


24.4 
24.4 
24.7 

253 
26.1 


o 

3 
6 

8 

II 


27.2 

28.5 

13 

29.8 

13 

31. 1 

13 

32.4 

13 

11 

33.5 

Xf\ 

34.5 

35.2 

7 

35.7 

5 

36.0 

3 
0 

36.0 

35.8 

35.3 
34.5 
33.5 

32.4 

31. 1 

29.6 

27.9 

26.1 

24.3 

22.3 
20.3 

18.3 

16.2 


5 
8 

10 

II 

13 

IS 

17 
18 

18 

30 
30 
30 

31 
19 


19 
18 

15 


14.3 
12.4 

10.6 
9.1 

7.8^3 

9 
6.9 
6.2    7 

5.9    ^ 


1.248      +0.747 

l".282     32".3o 


+0.01         +0.04 
-0.3  +0.6 

[Eph  is) 


C  Chanueleontig. 
Mag.  5.3 


Right 
Ascension. 


h     m 

9  36 

8 
28.84 

29.60 

30.13 
30.42 

30.48 

30.30 
29.90 
29.30 
28.51 

27.57 


76 

53 
39 

6 

18 

40 
60 


79 

94 

107 

"^•5^118 
25.32 

24.08  ""^ 


22.79 
21.49 


129 
130 


128 
20.21 
8.98  "3 

7.83  "5 
6.78  "5 

5.87 


91 
74 


5.13 
4.58 

4.23 
4.10 

4.20 


55 

35 

13 
10 

34 


57 
78 
98 


4.54 

5.11 

5.89 
6.87 

8.02  "S 
127 

19.29 

20.66  '37 

22.07''*' 

23.46  '39 

24.80  '34 
123 

27.n'f 
28.00    ^ 


Dedina- 
tionS. 


-8033 


II 


19.0 
22.4  34 
26.1  37 
30.0  39 

34.0 '•^ 

39 

^^•^  Z^ 

45.4  ^^ 
48.7  ^^ 


54-3 
56.4 
58.1 

59-3 
59.9 

59.9 
59.4 
58.4 
56.9 
55.0 

52.6 
50.0 

47.1 
44.1 

41. 1 

38.1 
35-3 

32.9 
30.8 

29.3 

28.3 

27.9 

28.2 

29.2 
30.8 


21 

17 
12 

6 

o 

5 
10 

15 
19 
24 

26 

29 
30 
30 
30 

28 

24 
21 

15 
10 

4 

3 
10 

16 

23 

33-1 

35.8  ^7 


39.0 


32 


6.097 
35".6s6 


-6.015 


1" 


34' -39 


-0.09 
-0-3 


-0.32 
+0.6 


o  Leonis. 

Mag.  3.8 


Right 
Ascension. 


h     m 

9  36 


8 
38.59 
38.85 

39.07 
39.25 
39.37 

39.45 
39.47 
39.45 
39.39 
39.31 

39.20 
39.07 


26 
22 
18 
12 
8 


2 

6 

8 

II 

13 
12 


38.95  „ 
38.82  '3 

38.70  " 


II 

9 
7 
4 
2 


38.59 
38.50 

38.43 
38.39 
38.37 

38.37 
38.40 

38.45 
38.54 
38.65 

38.79 
38.96 

39.16 

39.39 
39.65 

39.93 
40.24 

40.57 
40.90 

32 
41.56 

41.87  3' 

42.16^9 


3 
5 

9 

II 

14 

17 
20 

23 
26 

38 

31 
33 
ZZ 
34 


Declina- 
tion N. 


+  1016 


H 


44.2 
42.8 

41.5 
40.5 
39.7 

39.1 
38.8 

38.7 
38.8 

39.0 

39.3 

39.7 
40.1 

40.6 

41.0 

41.5 
41.9 

42.3 
42.7 

42.9 

43.2 
43.3 
43.3 
43.2 
43.0 

42.5 
41.9 

41.0 

40.0 

38.7 

37.2 
35.6 
33.8 

31.9 
30.0 

28.2 
26.4 
24.8 


14 
13 

10 

8 
6 

3 

I 

I 
3 

3 

4 
4 
5 

4 
5 

4 

4 

4 

3 

3 

I 
o 

I 
2 

5 

6 

9 
10 

13 
15 

16 
18 

19 

19 
18 

18 
16 


1.016 
36'. 960 


+0.181 
46^.83 


0.00 
^•3 


+0.01 
+0.6 


368 


APPAEENT  PLACES  OF  STARS,  1915. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.6 
I0.6 

20.6 

30.5 
Feb.    9.5 

19-5 
Mar.    1.5 

1 1.4 

21.4 

31.4 

Apr.  10.4 
20.3 

30.3 
May  10.3 

20.2 

30.2 

June  9.2 

19.2 

29.1 

July    9.1 

19.1 
29.1 
Aug.  8.0 
18.0 
28.0 

Sept.  6.9 
16.9 
26.9 

Oct.  6.9 
16.8 

26.8 
Nov.   5.8 

15-8 

25.7 
Dec.    5.7 

15.7 
25.6 

35-6 


0AnfU«. 

Mag.  5.0 


Ri«ht 
Ascension. 


m 


9  40 


Sec  d,  Tan  d 
Mean  Place 


ly^  a,  Dm  a 


s 
26.08 

26.33 

26.55 
26.71 

26.82 

26.88 
26.88 
26.84 
26.76 
26.65 

26.52 
26.37 
26.22 
26.06 

25.91 

25-77 
25.64 

25.54 
25.45 
25.39 

25.36 
2536 
25.38 
25.44 
25.53 

25.66 

25.83 
26.03 
26.27 
26.54 


25 
22 

16 

II 

6 


4 
8 


3 
o 

9 
6 


o 
2 
6 

9 
13 

17 
20 

24 

27 

30 
26.84 

27.16^^ 
27.50  ^4 
27.86  3^ 

28.21  ^5 

33 

^^•54  ,, 

28.86  ^l 

28 

29.14 


Declina- 
tions. 


—  27  22 


II 


40.7 


30 


43.7 
46.8  3' 

52.7  '^ 


55.4 
57.8 
60.0 
61.9 

63.4 

645 
65.4 
65.8 

659 
657 

65.2 

64.3 
63.1 

61.7 

60.0 

58.2 

56.3 
54.4 
52.5 
50.7 

49.1 

47.7 
46.7 

46.1 

46.0 

46.3 
47.2 

48.5 
50.3 
52.5 


27 

24 
22 

19 

15 
II 

9 
4 

I 


£  Leonls. 

Mag.  3.1 


Right 
Ascension. 


9 

13 
18 

22 


25 
28 


55.0 
57.8 
60.8  3^ 


h     m 

9  41 


1. 126     -0.518 

24'-734    47".43 


-o.oi 
-0.3 


-0.03 
+0.6 


8 
3.60 

3.89 
4.13 
4.32 
4.46 

4-55 
4.58 
4.56 

4.51 
4.41 

4.29 
4.16 

4.02 

3.87 

3.74 

3.62 
3.52 
3-44 
3.39 
3.36 

3.36 
3.38 
3.44 
3-53 
3.65 

3-79 

3-97 
4.18 

4.42 
4.69 

4.99 
532 

5.67 
6.02 

6.38 

6.73 
7.07 

7.37 


29 
24 
19 
14 
9 

3 

2 

5 
10 

12 

13 

14 

15 

13 
12 

10 
8 

5 

3 
o 

2 
6 

9 
12 

14 

18 
21 
24 
27 
30 

33 
35 
35 
36 

35 

34 
30 


Declina- 
tion N. 


+  24    9 


n 


51.9 

51. 1 
50.6 

50.4 
50.5 

50.8 

51.3 
52.0 

52.8 

53.6 

54.5 
55.2 

55.9 
56.5 
56.9 

57.2 

57.3 

57.3 

57.1 
56.8 

56.3 
55.7 
54.9 
54.0 

52.9 

51.6 
50.2 
48.7 
47.0 

45-3 

43.4 
41.6 

39.7 
37.9 
36.3 

34.8 

33.5 
32.6 


8 

5 

2 

I 


/ 
8 

8 


7 

7 
6 

4 
3 

I 
o 

2 

3 

5 

6 
8 

9 

I 


4 
5 
7 
7 
9 

8 

9 
8 

6 

5 

13 
9 


V  Ursse  Majozis. 
Mag.  3.9 


Right 
Ascension. 


1.096       +0.449 
I". 771     58".02 


+0.01         +0.02 
-0.3  +0.6 

[Bphxs] 


h     in 

9  44 

s 

60.74 
61.19  45 

61.5839 

61.88  3^ 
62.09  " 

II 
62.20 

62.23  I 

62.17 
62.03  '4 

61.82  " 

25 

^^•57,^ 
61.28  ^9 

60.97  11 

60.65  ^ 

60.34  II 

60.06 
59.80 
59.58  " 

59.41 
59.29 


26 


17 
12 

7 


59.22 
59.21 
59.25 
59.35 
59.51 


I 

4 
10 

16 

22 


59.73  _ 
60.00    ' 

60.33  \l 
60.71  3 

^'•'5  2 

61,63  .^ 

62.145' 

62.69  ^^ 

63.26  57 
63.83  57 

64.39  „ 
64.92  53 


65.40 


48 


Dedina- 
tionN. 


+  5925 


n 


68.6 

695 
70.9 

72.6 

74.6 

76.8 
79.1 
81.5 
83.7 
85.7 

87.4 
88.8 

89.8 

90.4 

90.5 


9 

14 

17 
20 

22 

23 
24 
22 

20 

17 

14 
10 

6 


90.2 

89.4 
88.3 
86.7 
84.8  '9 


II 
16 


22 

24 
26 

28 

29 

30 
68.9 

66.0  ^^ 

g:5S 

57.7 


82.6 
80.2 
77.6 

74.8 
71.9 


26 
24 


55.3 
53.2 

51.5 
50.2 

49.3 

48.9 
49.0 
49.5 


VAigtS, 
Mag.  3.2 


Right 


21 

17 

13 

9 

4 


h     m 

9  44 


8 
60.27 

60.65 

60.95  ^"^ 

61.15 

61.26 


DCCUB^ 

Una 


38 


20 

II 


61.27 
61.19 
61.03 
60.79 
60.49 


60.14 
59.75 

59-33 
58.90 

58.47 


8 
16 
24 
30 
35 


39 
42 

43 
43 
42 

57.65  t^ 
57.28  37 

56.95 
56.67 


33 
28 

23 


1.967       +1.693 
S7-.45I    8i".i7 


+0.02 
-0.3 


+0.09 
+0.6 


56.44 
56.28 

56.20 

56.19 
56.26 

56.42 
56.67 
57.00 

57.40 
57.88 

58.41 
58.98 

59.58 
60.19 
60.78 

61.34 
61.85 

62.28  ^3 


16 
8 

I 

7 
16 

25 

33 
40 

48 

53 

57 
60 

61 

59 
56 

51 


—  6440 

28.9  '^ 
32.6  ^7 

40-5; 
44-4 

48.1^' 

60.1 

62.0 '' 

63.5 '' 

64.4 
64.8 


9 


6 
II 
16 
20 


64.7 
64.1 
63.0 
61.4 

59.4,^ 

57% 

40.1 
37-8  '^ 
35-9  " 
34-6  J 

33-8  , 
337 
34-2 
35-4  a 

39-6 

4'.6j 

45.9^ 


5 
12 


2.338      -2X14 
58".688    39".3S 


.03  -O.I3 

.3  +0,6 


APPAEENT  PLACES  OP  STARS,  1915. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.6 
I0.6 

20.6 

30.6 

Feb.    9.5 

19.5 
Mar.    1.5 

11.4 

21.4 

31.4 

Apr.  10.4 
20.3 

30.3 
May  10.3 

20.2 

30.2 

June   9.2 

19.2 

29.1 

July    9.1 

19.1 
29.1 
Aug.  8.0 
18.0 
28.0 

Sept.  6.9 
16.9 
26.9 

Oct.  6.9 
16.8 

26.8 
Nov.  5.8 

15.8 
^  25.7 
Dec.    5.7 

15-7 
25.6 

35.6 


Sec5,Taiitf 
Mean  Place 


33281** 


6  Seitantls. 

Mag.  6.0 


Right 
Ascension. 


m 


9  46 

58*53 

58.79 
5901 

5919 
59.31 

59.39 
59.42 
59.40 
59-35 
59.27 

59.17 
59.06 

58.93 
58.81 

58.69 

58.58 
58.49 
58.41 
58.36 . 
58.32 

58.31 
58.33 
58.37 
58.43 
58.53 

58.65 
58.81 

58.99 
59.21 
59.46 


26 
22 
18 
12 
8 


3 

2 

S 
8 

10 

zz 
13 

Z2 
Z2 
ZZ 

9 

8 

5 
4 
z 


4 
6 

zo 

Z2 


z6 
z8 


22 

as 
27 


59.73  ,^ 
60.03  ^ 

60.35  ^^ 
60.68  ^^ 

61.01  ^^ 
33 
61.34 

61.65  3' 
61.92^7 


Declina- 
tions. 


-350 


tt 


39.4 
41.6 

43.6 

45.5 
47.2 

48.6 
49.8 
50.7 
51.4 
51.8 

52.1 
52.1 
52.0 

51.7 
51.3 

50.7 
50.1 

49.3 
48.5 
47.7 

46.8 

45.9 
45.1 
44.4 
43.9 

43.5 
43.4 
43.6 
44.0 

44.7 


22 
20 

19 

14 
Z2 

9 
7 

4 
3 

o 
z 

3 
4 
6 

6 

8 
8 
8 

9 

9 
8 

7 

5 

4 

■ 

z 

2 

4 

7 
zz 


14 

17 


45.8 
47.2 

4^-9    TO 

50.8  '9 

..«  ^  2Z 
22 

55-1 

57-3  „ 
59.6  *3 


22 


Z.002         -0.067 

57".o87    4o".oo 


0.00  0.00 

-0.3  +0.5 

■19ZS 24 


/I  Leonls. 

Mag.  4.1 


Right 
Ascension. 


h     m 

9  47 

57.76 
58.06  3<^ 

58.51    ; 

58.66  '5 

9 

58.75 

58.79 
58.78 

58.73 
58.64 


4 
z 

S 
9 

Z2 


58.52 

58.39 
58.25 
58.10 

57.96 

57.84 
57.73 
57.65 
57.58 
57.55 

57.54 
57.56 
57.61 

57.69 
57.80 


13 
14 

IS 
14 

Z2 
ZZ 

8 

7 

3 

z 

2 

S 
8 

zz 
14 


17 
20 


57.94 
58.11 

5«-3'   24 

58.55     J 

58.82  ^7 

31 

59.13  ,_ 

59.45  % 

59.80  35 
60.16  3^ 


60.52 


36 


36 
60.88 
61.22  3^ 

61.54  3' 


Declina- 
tion K. 


+  2624 
ft 

21.2 
20.5 
20.1 
20.0 
20.1 

20.6 
21.3 
22.1 
23.0 

23.9 

24.9 
25.7 
26.5 

27.1 
27.6 

27.8 

27.9 

27.9 
27.6 

27.2 

26.6 
25.8 

24.9 
23.8 

22.6 

21.2 
19.7 
18.0 
16.2 

14.3 

12.4 
10.5 

8.6 
6.8 

S.I 

3.6 
2.4 
1.5 


7 

4 

z 

z 
S 

7 
8 

9 

9 
zo 

8 
8 
6 

5 

2 

z 
o 

3 

4 
6 

8 

9 
I 

2 


1.Z17      H«.497 
55V92Z    28".24 


+0.01         +0.03 
-0.3  +0.5 

[Bphxs) 


Oroombrldfe  1686. 
Mag.  6.0 


Right 
Ascension. 


h    m 
950 


s 
54-22 

54.96 

55.57 
56.05 

56.38 


74 

61 

48 

33 
17 


14 


56.55 

56.57 

5^-43  ^, 
56.16^7 

55-77  2 
54.72  I 

53.49 .; 

5-88 :; 

52.29 

51.75 
51.28 

50.88 

50.57 

50.36 
50.25 
50.25 

50.35 
50.56 

50.87 
51.29 

51.81 
52.43 
53.13 


54 

47 
40 

31 

2Z 

ZZ 

O 

ZO 

2Z 

31 
43 

sa 
62 

70 

78 


53.91 
54.75 
55-64,, 

56.56  ^' 


84 
89 


93 
91 

,  86 
59.26  ~ 

60.04  ' 


57.49 
58.40 


Declina- 
tion N. 


+  7316 


// 


49.5 


14 


5^-9  ^, 

52.8  'y 
55.0 


57.6 
60.3 


22 
26 
27 

A^      T      28 
/  28 

^5-9    , 

68.5  '^ 

70.8  ^3 
19 

72.7 
74.2  '5 

75.3 
75.8 
75.8 


zz 

S 
o 

6 


75.2 

74.1 
72.6 

70.6 
68.3 


zz 

IS 
20 

23 

27 


29 
32 
S3 


65.6 
62.7 

59.5 
56.2 

52.8^ 
34 

49.4 
46.0  3^ 

42.8  3^ 

39.8  ^: 
37.0 


28 

25 


34.5 
32.4 
30.7 

29.6 
29.0 

28.9 

29.4 
30.5 


2Z 

17 
ZZ 

6 


5 
zz 


3.476     +3.329 

48'.739    63".77 


+0.05 
-0.3 


+0.19 
+0.5 


19  Leonls  Mlnorls. 

Mag.  5.2 


Right 
Ascension. 


h     m 
952 

a 

31.25 
31.60^5 

32.13 

17 
32.30    ^ 

zz 

32.41 
32.46 

32.44 

32.37 
32.26 

32.11 

31.94 
31.76 

31.57 
31.39 

31.23 
31.08 

30.96 

30.87 
30.81 

30.78 

30.78 
30.82 

30.90 
31.02 


S 

2 

9 
6 


4 
8 

Z2 

z6 


19 


31.18 

31.37  _ 
31.60   ^ 

31.87  ;j 
32.18^' 


32.52 
32.89 

33.29 
33.71 
34-13 

34.54 
34.93 
35.30 


34 

37 
40 

42 

42 

41 

39 

37 


Declina- 
tion N. 


+  4127 


»f 


29.3 
29.3 

29.7 
30.4 
31.5 

32.8 

34.3 

35.9 

37.5 
390 

40.5 
41.7 
42.7 
43.4 
43.8 

43.9 

43-7 
43-2 

42.3 
41.2 

39.9 

38.4 
36.6 

34.7 
32.6 


o 
4 

7 
I 

3 

5 
6 

6 

5 
5 

2 
o 

7 
4 
I 

2 

5 

9 
zi 

13 

15 
z8 

19 
21 

22 


23 


30.4 
28.1 
25.8  ^3 

23.4 :: 
21. 1  ^3 
23 
18.8 

16.7 " 
14.8  '9 

13.1  '' 
1 1.7 


14 

ZI 


10.6 

9.9 
9.7 


7 

2 


1.334 
29^.029 


40.884 


.ff 


39".74 


+0.01 
-0.3 


+0.05 

•K>.S 
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APPARENT  PLACES  0¥  STARS,  1915. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.6 
I0.6 
20. 6 
30.6 

Feb.    9.5 

195 
Mar.    1.5 

11.4 

21.4 

314 

Apr.  10.4 
20.3 

30.3 
May  10.3 

20.3 

30.2 

June   9.2 

19.2 

29.1 

July    9.1 

1 9. 1 
29.1 
Aug.  8.0 
18.0 
28.0 

Sept.  7.0 
16.9 
26.9 

Oct.  6.9 
16.8 

26.8 
Nov.   5.8 

15.8 

25.7 
Dec.    5.7 

15.7 
25.7 
35.6 


^  ArgHs. 
Mag.  3.7 


Right 
Ascension. 


h     m 

9  53 


34 
26 


53.87 

54-21 
54-47  ^^ 
54.67  '^ 
54.80  '^ 


Sec ^,  Tan* 
Mean  Place 


54-85 
54.83 
54-75 
54.61 
54.42 

54.20 

53.94 
53.67 
53.39 
53.11 

52.83 
52.57 

52.33 
52.12 

51.94 

51.80 

5^.71 
51.66 

51.67 
51.74 


2 
8 

14 

19 
22 

26 

27 
28 

28 

28 

26 
24 
21 
18 

14 

9 

5 
I 

7 
12 


19 

25 


51.86 

52.05 
52.30 
52.60^ 

52.96  2 

40 

5336 
53.80  J^ 

54-27  ^^ 
54.74  'I 
55.21  J7 

55.66 
56.08  ^^ 


56.44 


36 


Declina- 
tion S. 


-54    9 


ff 


34.4 

37.9 

41.5 

45.3 
49.1 


35 
36 

38 
38 

37 


35 


52.8 

56.3  ^, 
59.6  ^'^ 
62.6  '^^ 

65.2  '^ 


23 

17 

13 

9 

3 

2 

6 
II 
16 

19 
22 

64.1 
61.6^5 

53.4 


67.5 
69.2 

70.5 
71.4 

71.7 

71.5 

70.9 
69.8 

68.2 

66.3 


TT  Leonis. 

Mag.  4.9 


Right 
Ascension. 


27 
27 


50.7 

48.3 

46.3 
44.6 

43.5 


24 
20 

17 
II 

6 


42.9 

42.9  . 
43.5  ^, 
44.8  '^ 

46.7  '' 


49.1 
52.0 

55.3 


24 


29 
33 


1.708      -1.385 
52».556    46".90 


h     m 

9  55 


44.90 

45.17  '^ 
24 

45-41  ,^ 
45.60  ^9 

45-74  '^ 


-0.02 


-0.08 
+0.5 


45.83 
45.88 

45.88 

45.84 
45.77 

45.67 
45.56 

45-44 
45.32 
45.20 

45.09 
45.00 

44-92 
44.86 

44.83 

44.82 

44.83 
44.86 

44-93 
45.02 

45.14 
45-29 
45.48 
45.69 
45.93 


S 
o 

4 

7 
10 

II 
12 
12 
12 
II 

9 
8 

6 

3 

I 


3 
7 

9 

12 

15 

19 
21 

24 
28 


30 
32 


46.21 

46.51 
46.83 

47.16  ^^ 

47.49  f 
33 
47-^2 

48.143" 
48.44  ^^ 


Declina- 
tion N. 


+     826 


If 


66.1 

64.5 
63.0 

61.8 

60.9 

60.2 
59.8 
596 
59-5 
59-7 

59.9 
60.3 

60.7 

61.2 

61.6 

62.1 
62.6 
63.1 
63.5 
63.9 

64.2 

64.4 

64.5 
64.4 

64.2 

63.9 

63.3 
62.5 

61.5 

60.3 

58.8 

57.1 
55.3 
53.4 
51.4 


16 

15 
12 

9 
7 

4 

2 

I 

2 
2 

4 
4 

5 
4 

S 

5 
5 
4 
4 
3 


^Leonls. 
Mag.  3.6 


Right 
Ascension. 


I 
2 

3 

6 

8 

10 

12 

15 

17 
18 

19 
20 

20 


49.4 

45.8  ^7 


19 


1. 01 1      +0.149 
43'.375    69".09 


h 
10 


m 

2 


8 
43.56 

43.85 
44.10 

44.31 
44.46 

44.57 
44.62 

44.63 
44.59 
44.52 

44,42 

44.31 
44.19 

44.06    II 
43.94    '' 


29 

25 
21 

15 
II 

5 

I 

4 

7 
10 

II 
12 


12 


0.00         +0.01 
-0.3  -fo.s 

[Eph  15I 


43.82 

43.72 

43.64 
43.58 

43.54 

43.52 

43.53 
43.56 
43.62 

43.71 


12 

10 
8 
6 

4 

2 


3 
6 

9 

12 


15 
18 

21 


43.83 
43.98 
44.16 

44-37  ,^ 

44.62  "5 

27 

44.89  ^^ 
45.20^' 

45.52  3 
45.86  34 

46.21  '^^ 
35 
46.56 

46.89  ^^ 

47.20  3' 


Declina- 
tion N. 


+  17  10 


ff 


33.9  ^, 
32.6  '3 

31.6 

30.9 
30.5 


30.3 

30.4 

30.7 
31.2 

31.8 

32.4 
33.1 
33.7 
34.3 

34.8 

35.3 
35.7 
35.9 

36.0 
36.0 

35.9 

35.7 

35.3 

34.7 
34.0 

33.1 

32.0 

30.8 

29.3 
27.7 

25.9 

24.1 

22.1 
20.2 
18.3 

16.5 
14.8 

13.4 


3 

5 
6 

6 

/ 

6 
6 

5 

S 

4 

2 

I 
o 

I 


4 
6 

/ 
9 

I 

2 

5 
6 

8 

8 
20 

9 

9 
8 

7 
4 


^Leonis. 

(Reguius.) 
Mag.  1.3 


1.047       +0.309 
4i".95i    39"-5i 


Rijrht 
Ascension. 


h 
10 


m 

3 


Dedina. 
tiooN. 


+  12  22 


0.00 
^•3 


+0.02 
+0.5 


s 
5236 
52.65 
52.89 
53.09 
53.24 

53.35 
53.40 

53.41 
53.37 
53.31 

53.21 
53.10 

52.98 
52.86 

52.74 

52.63 
52.53 
52.45 
52.39 
52.35 

52.33 
52.34 
52.37 
52.42 

52.51 

52.62 

52.77 

52.95 
53.16 

53.40 


I 


29 
24 

20 

15 
II 

5 

I 

4 
6 

10 

iz 

13 

13 
13 
II 

10 

8 
6 

4 

2 

I 

3 
5 

9 

II 

IS 
18 


21 
24 
27 
53-67  ,„ 

53.96  2 

54.28  3» 
54.62  34 

54.96  34 

34 

55.30  ,^ 
55.62  3^ 

55.92  3 


54-6 
53-1 
51.9 
50.9 
50.2 

49.7 
49-5 
49-5 
49.7 
50.1 

50.5 
51.0 
51-5 
52.1 
52.6 

53.1 
53.5 
53.9 
54.2 

54.4 

54.5 
54.5 
54.4 
54-1 
53.7 


15 
12 

10 


3 
0 
2 

4 
4 

S 

5 
6 

5 

4 

4 

3 
3 

I 

o 
I 

3 
4 
6 


53.1 
52.3 
51.2 
50.0 
48.6  '* 


8 
II 

13 


46.9 

45.2 

43.3 
41.4 

394  ,^ 

37-5  ,g 
35.7  J. 
34.0  ' 


19 
19 
20 


1.024         *O.220 

5o».825    59".o5 


0.00 

-03 


4O.0I 

+0.^ 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.6 
I0.6 

20.6 

30.6 

Feb.    9.5 

Mar.    1.5 

21.4 
31.4 

Apr.  10.4 
20.3 

30.3 
May  10.3 

20.3 

30.2 

June  9.2 

19.2 

29.2 

July   9.1 

19.1 
29.1 
Aug.  8.0 
18.0 
28.0 

Sept.  7.0 
16.9 
26.9 

Oct.  6.9 
16.9 

26.8 

Nov.  5.8 

158 

Bee.   5.7 

15.7 

257 
35-6 


A  Hydx8B. 

Mag.  3.8 


Secd.Tan^ 
Mean  Place 


Right 
AsccBSiosi. 


h 
10 

a 
27.94 
28.22 

28.45 
28.64 

28.79 


m 

6 


28 
23 

IS 
9 


4 

X 

4 


28.88 
28.92 

28.93 
28.89 

28.82    7 
9 

28.73 
28.62 

28.50 

28.37 
28.25 


xz 

13 

13 
13 


28.14 
28.04 

27.95 
27.88 

27.82 

27.79 
27.78 
27.80 
27.84 
27.92 


ZZ 

zo 

9 

7 
6 

3 

X 

a 

4 
8 

zo 

28.02 

28.16^ 

^^•33  II 

28.53  ^^ 

28.76  ^3 

27 

29.03 

29.33  t^ 
29.65  ^^ 
29.98  ^^ 

30.31  ^^ 
33 

30.64 

30.96  ^ 
31.25^9 


Decima- 
tions. 


-II  55 


// 


58.2 

60.7 

63.1 

65.4 
67.6 


as 

34 

23 
22 

19 


17 


69.5 
71.2 

72.6^ 

73.8  'I 


75.3 
75.7 
75.8 
75.8 
75.5 

75.0 
74.3 
73.5 
72.5 
71.5 

70.3 
69.1 

68.0 

66.9 

65.9 

65.1 

64.5 
64.2 

64.3 
64.7 


4 

z 

o 

3 

5 

7 
8 

zo 

zo 

Z2 

Z2 
ZZ 
ZZ 
ZO 

8 

6 

3 

z 

4 
8 


zz 


65.5 
66.6 
68.1  '5 

69.9 
72.0 


2Z 
23 


76.8  *5 

79.3  ^^ 


Z.092         -0.2XX 

36'.654    6o".44 


0.00 
■0-3 


-O.OI 

+0.5 


^  Velonim. 
Mag.  4.Z 


Right 
Ascensioo. 


h     m 
10   II 


a 
1. 01 

1.32 
1.58 

1.79 
1.94 

2.03 
2.06 
2.03 
1.97 
1.86 

1.71 

1-55 

1.37 
1. 18 

0.99 

0.80 
0.62 
0.46 
0.31 
0.19 

0.09 
0.03 
0.00 

O.OI 

0.06 

0.16 
0.30 
0.49 

0.73 
1. 01 


33c 
36 

2Z 
IS 

9 

3 

3 
6 

z 
5 

6 

8 

9 
9 
9 

8 
6 

5 

3 


6 

3 

z 

5 
zo 

14 
19 
24 
28 

33 

1.34 
1.69  ^^ 

2.07  ^ 

2.47^ 

2.87'^ 
39 

326 
3.63  ^^ 

3-97^* 


Declina- 
tions. 


-41  41 


tt 


51.7 
54.9  '' 
58.3  ^^ 

61.8  35 

65.2  34 
33 
68.5 

71.7^' 

77-3  :l 

79.6  *3 

19 

81.5 
83.1 

84.2 

84.9 
85.1 


z6 

ZZ 

7 

2 


85.0 
84.4 

83.4 
82.1 

80.4 


zo 

13 
17 

30 


3Z 

23 


78.4 
76.3 

74-0  ,^ 
71.6  *4 

69.2  *^ 
33 

67.0 

65.0  ^° 

63.3  '^ 

62.0  "^3 

61.1  9 


60.7 
60.9 
61.7 
63.0 
64.9 

67.3 
70.0 

73.1 


3 
8 

13 
19 
24 

27 
31 


1.339      -0.89Z 
9-.860    61  ".69 


-O.OI         -0.05 
-0.4  +0.5 

[Bph  isl 


88  XJrBtt  Majoils. 
Mag.  5.7 


Right 
Ascension. 


h     m. 
10   II 


a 
56.34 
56.91 
5740 
57.80 
58.10 

58.29 

58.37 

58.34 
58.21 

57.99 

57.70 
57.36 
56.98 

56.58 
56.18 


57 

49 
40 

30 
19 

8 

3 
13 

33 
39 

34 

38 
40 

40 
39 


Declina- 
tion N. 


55.79 
55.43 
55.11  3^ 
54.83 
54.61 


36 


38 
33 


54-44 
54-35 
54.32 
54.36 
54-47 

54.65 
54.91 
55.24 


17 

9 

3 
4 

IX 

z8 

36 

33 
40 


56.10 

56.63 
57.21 

57.84 
58.50 

59.17 

59.84 
60.49 


46 
53 

58 

63 
66 

67 

67 

65 


61 .08  59 


+  6531 

43.1      ^ 
44.0 

45.3 
47.1 

49.3 

51.7 

54.3 

56.9 

59.4 
61.7 


13 

z8 
33 

34 

36 

36 

25 
23 

31 


17 


63.8 
655 

66.8  '3 

67.7  ^ 

68.1    ^ 

3 

67.9 

'67.3 
66.2 

■  ^4-7  ,^ 

62.8  '9 

23 

57-9  ,8 

^^•'  31 
52.0-^ 

48.8  3^ 

32 

45.6 


6 
II 

15 


42.3 
391 


55.64  t:  !  35.9 


33.0 

30.3 

27.9 
25.8 
24.2 

23.1 

22.6 
22.5 
23.0 


33 
3^ 

3» 
29 
27 


24 

31 

x6 

XX 

5 

X 

5 


2.414      +2.197 
52-.653     58".59 


+0.03         +0.13 
-0.4  +0.5 


C  Leonis. 
Mag,  3.6 


Right 
Ascension. 


h  m 
10  II 

59.93  l^ 
60.20  ' 

60.43  '2 
60.60^7 

XI 

60.71 
60.78 
60.79 
60.76 
60.70 


10 


60.60 
60.49 
60.36 
60.22  '^ 
60.09  ^^ 

59.97 
59.86 

59-77 
5970 
5965 

59.62 
59.61 
59.64 
59.69 
59-77 


XI 

13 


12 
XI 

9 

7 
5 
3 


3 

5 
8 

IX 


IS 
x8 

21 


59.88 

60.03 

60.21 

60.42 

60.66  *1 
28 

60.94 
61.26  3^ 
61.59  33 
61.94  35 

62.30  3^ 
36 

62.66 

63.00  34 

63.33  33 


Declina- 
tionN. 


+  2350 


n 


21.0 
20.0 

19.3 
19.0 

19.0 

19.2 
19.7 
20.4 

21.2 
22.1 

23.1 

24.0 

24.8 

25.5 
26.1 

26.5 
26.8 
26.9 
26.8 
26.6 

26.2 
25.6 
24.8 
23.8 
22.7 


10 

7 

3 
o 

2 

S 

7 
8 

9 

JO 

9 
8 

7 
6 


3 

I 

I 

2 
4 

6 

8 

10 

II 

13 


21.4 
19.9 

18.3 
16.5 
14.6  '9 


15 
16 

18 


12.6 

10.6 

8.5 
6.5 

4-7 

3.0 
1-5 
0.3 


20 

20 
21 
20 
18 

17 

IS 
12 


1-093 
57'-9S4 


+0.442 
28".88 


+0.0X 
-0.4 


+0.03 
+0.5 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.7 
10.6 
20.6 

306 
Feb.    9.5 

195 
Mar.    1.5 

21.4 
314 

Apr.  10.4 
20.4 

30.3 
May  10.3 

20.3 

30.2 

June  9.2 

19.2 

29.2 

July    9.1 

19.1 
29.1 
Aug.  8.0 
18.0 
28.0 

Sept.  7.0 
16.9 
26.9 

Oct.  6.9 
16.9 

26.8 
Nov.  5.8 

15.8 

25.7 
Dec.    5.7 

15.7 
25.7 
35.6 


Sec  5,  Tan  ^ 
Mean  Place 


X  TJntt  Majozis. 

Mag.  3.5 


Right 
Ascension. 


h     m 
10    II 

s 
60.81     ^ 

61.17  5^ 

61.75  '^ 
20 


61.95 

62.09 
62.16 
62.17 
62.12 
62.02 

61.89 
61.72 
61.54 

61.35 
61.16 

60.98 
60.82 
60.68 

60.57 
60.48 

60.43 
60.41 
60.42 
60.47 
60.56 


14 

7 

I 

5 
o 


7 
8 

9 

9 

8 

6 

4 

I 

9 

5 


5 
9 

13 


18 
21 

25 


60.69 
60.87 
61.08 

^^•^^  ,n 
61.62^9 

33 

61.95  ^^ 
62.32  ^' 

62.72  ^° 
63.14^' 

63.56  - 

63.99     ^, 
64.40     ^ 

64.79     ^^ 


Declina- 
tion N. 


+  43  19 


/f 


69.5 
69.4 

69.8 

70.5 
71.6 

730 
74.6 

76.3 
78.0 

79.8 

81.4 
82.8 

83.9 
84.8 

85.4 

85.6 

85.5 
85.1 
84.3 
83.3 

81.9 
80.3 

78.5 
76.5 
74.3 


4 

7 
II 

14 

16 

17 

17 
18 

16 

14 
II 

9 
6 


yLwniBpr. 

Mag.  2.6 


4 
8 

10 
14 

16 
18 
20 
22 

24 


25 

25 

26 


71.9 
69.4 

66.9 

64.3  ^, 

25 

59.3 
57.0 

54.9 

53-0 
51.4 


23 
21 

19 
16 


50.2 

49-4 
49.1 


12 

8 
3 


Right 
Ascension. 


h     m 
10    15 


18.91 

19.21 
19.48^7 

19.70 
19.87 


30 


22 

17 


I -375       +0.943 
58».636    8i".76 


+0.01 
-0.4 


+0.06 
+0.5 


19.99 
20.06 
20.08 
20.05 
19.99 

9.90 
9.80 
9.68 

9.55 
9.42 

9.31 
9.20 

9. 1 1 

9.04 

8.99 

8.96 
8.96 
8.98 
9.02 
9.10 

9.21 

9.35 
952 

9.73 
9-97 

20.24 
20.54 
20.87 
21.21 

21.57 


21.92 
22.26  ^^ 
22.58  ^^ 


Declina- 
tion N. 


o  / 


+  2015 


If 


12 

7 

2 

3 
6 


10 

12 

13 

13 
II 

II 

9 
7 
5 
3 

o 

2 

4 
8 

II 

14 

17 
21 

24 
27 

30 
33 
34 
36 
35 


71.9 
70.7 
69.8 
69.2 
69.0 

69.0 

69.3 
69.7 

703 
71. 1 

71.9 

72.7 

73-5 
74.2 

74.8 

75.2 
75.6 
75.8 
75.8 
75.7 

75.5 

75.1 

74-5 

73-7 
72.8 

71.7 
70.4 
68.9 

67.3 
65.5 

63.6 
61.6 

59-6 

57.5 
55-6 


12 

9 
6 


3 
4 
6 

8 
8 

8 
8 

7 
6 


4 

2 


/I  Ursae  Majoiis. 

Mag.  3.2 


30  H.  Vtsm  Majoris. 
M^.  4.9 


Right 
Ascension. 


4 
6 

8 

9 
II 

13 

15 

16 

18 
19 

20 
20 
21 

19 

18 


16 


53.8 
52.2 
50.8  '^ 


1.066       +0.369 
i7'-3i5    78".99 


0.00        +0.02 
-0.4  +0.4 

CEph  xs) 


h 
10 


m 
17 


8.36 

8.73  ^^ 
9.05 

9-31 
9.52 


32 
26 


21 
14 


9.66 

9.73 

9.75 
9.71 

9.62 

9-49 

9.34 
9.17 

8.98 

8.80 

8.63 
8.47 

8.33 
8.22 

8.13 

8.08 
8.05 
8.06 
8.11 
8.19 


7 

2 

4 

9 

13 

15 

17 

19 
18 

17 

16 

14 
II 

9 

5 

3 

I 

5 
8 

12 


8.31 

8.47 
8.67 

8.91 

9.20 


16 
20 

24 
29 

3» 
9.52 
9.87  ^5 

20.26  ^^ 
20.67  ^^ 


21.09 

21.51 
21.91 
22.30 


42 

42 

40 
39 


Declina- 
tion N. 


+  41  55 


26.5 
26.3 
26,5 
27.1 
28.1 

29.4 

30.9 
32.6 

34-3 
3^1.0 

37.6 

39.0 
40.2 

41.2 

41.8 

42.1 
42.1 

41.7 
41.0 

40.0 


5 
7 
7 

6 

4 

2 

o 
6 

3 

o 

4 

7 
10 

Z2 


Right 


IS 
18 


38.8 

37.3 

35-5  ,^ 

33.6 !? 

31.4 


29.1 
26.7 
24.2 
21.7 
19.2 

16.7 

14-3 
12. 1 

10.2 

8.6 

7-3 
6.4 

5.9 


22 
23 

24 
25 
25 
25 
25 

24 
22 

19 
16 

13 

9 

5 


h 
10 

s 

512 

570 
6.21 
6.63 

6.95 

715 

724 
7.22 

7.10 

6.89 


m 
18 


58 
51 
42 
32 
20 

9 

2 

12 
21 
28 


6.61 
6.26  ^1 
5.88  38 

5.48 
5.07 


1.344       +0.898 
i6".275    38",82 


+0.01 
-0.4 


+0.05 
+0.4 


4.67 
4.30 

3.66  3° 
3.42  '^ 


3.24 

313 
3.08 

311 
3.20 

3.37 
3.62 

3-94 
4-33 
4-79 

5.31 
589 
6.52 

7.18 
7.86 

8.54 
9.20 

9.82 


18 

II 

5 

3 

9 

17 

25 
32 

39 
46 

52 

58 

63 
66 

68 

68 

66 
62 


Deciioa- 
tiooX. 


+6559 


I  33-' 
36.3 

t  40.8 
43-4^ 

46.1 
48.6  '' 

51.0^ 

^  22 


40 
40 


37 
34 


^ 


53-2 


18 


550 
56.3 '' 
57.2 
57.7 


10 


57-6 
57.0 
56.0 

54-5  ! 
52.6  ^^ 


32 


50.4 

47.8 

45.0 
41.9 

35.4 


36 

31 


32.1^ 
28.9  ^' 

257  J 

22.6  ^[ 
39 

I9.S 

24 

174 

21 

15.3,. 
13.6'' 

12.4 

11.7 
II.7 
12.1 


2.458        +2.245 

i".440  48".46 

+0.03         +0.14 

-0.4  +O.A 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


ilcan  Solar 
Date. 


Mag.  4.1 


Right 
Aaccnsioa. 


Jan,  0.7 
10.6 
20.6 
30.6 

Feb.    9.5 

19.5 
Mar.    1 .5 

11.5 
21.4 

31.4 

Apr.  10.4 
20.4 

303 
May  10.3 

20.3 

30.2 

June  9.2 

19.2 

29.2 

July    9.1 

19. 1 
29.1 
Aug.  8.1 
18.0 
28.0 

Sept.  7,0 
16.9 
26.9 

Oct.  6.9 
16.9 

26.8 

Nov.  5.8 

15.8 

25.8 
Dec.   5.7 

^57 

25.7 
35.6 


h     m 
10   21 


8 

59.92 
60.20 

60.45 
60.66 
60.82 

60.93 
60.99 
61.00 
60.98 
60.92 

60.84 
60.74 
60.62 
60.50 
60.38 

60.26 
60.15 
60.05 

59-97 
59.90 

59.85 
59.83 
59.83 
59.85 
59.91 

60.00 
60.12 
60.28 
60.47 
60.70 


38 

31 
16 
II 


2 

6 

8 

10 
12 
12 
12 
12 

II 

10 

8 

7 
.5 


o 

2 
6 

9 

12 
16 

19 

23 
26 


29 
32 
33 


60.96 
61.25 

61.57 
61.90 

62.25  ^^ 

34 

62.91  3^ 
63.22  ^' 


Sec«,Tantf 
Mean  Place 


1.042 

58"-73S 


Dcclina- 
tion  S. 


—  16  24 


/» 


3.8 
6.4 


14.0 


26 
9.1^7 

11.6^5 
24 

22 

16.2 
18.2  ^° 
19.9 
21.3 
22.5 


17 
14 
12 

9 


23.4 
24.0 

24.3 
24.4 

24.2 

23.8 
23.2 
22.4 
21.4 
20.3 

9.0 

77 
6.4 

5-1 
3.9 

2.9 
2.1 
1.6 
1.4 

1.5 

2.1 

3.0 

4.4 
6.1  ^7 

8.2" 
23 
20.5 


6 

3 

I 

2 
4 

6 

8 

10 

II 

13 

13 

13 

13 
12 

10 

8 

5 

2 

I 
6 

9 
14 


22.9 

25.5 


24 
26 


-0.294 
03 


/ 


0.00 
-0.4 


-0.02 
-»-0.4 


81  Leonls  Mlnoris. 
Mag.  4-4 


Right 
Ascension. 


3 
3 

7 

I 


h     m 
10  22 

6o!33 
60.68  35 
60.98  3° 
61.24^^ 

61.44'''' 
14 

61.58    . 

61.66   ^ 

61.69 

61.66 

61.59 

61.48 

61.34 
61.19 

61.03 

60.86 

60.71 

60.57 
60.44 

60.34 

60.25 

60.20 
60.18 
60.19 
60.22 


6 

7 
5 

^4 

3 
o 

9 

5 


2 
I 

3 

60.29    7 

II 

60.40 

60.55  \l 
60.73  ; 
60.96  ^l 

61.22"^ 

30 

61.52 
61.86  3^ 
62.22  3 
62.61  39 

63.00  39 

40 

63.79  II 
64.15  ^^ 


Declina- 
tion N. 


+  37    8 


/r 


23.5 
23.0 

22.9 
23.2 

23.9 

25.0 
26.2 
27.6 
29.2 

30.7 

32.2 

33.5 

34.7 
35.6 

36.3 

36.7 
36.8 

36.6 
36.1 
35.4 

34-4 

33.1 
31.6 

29.9 
28.0 


5 

I 

3 

7 
II 

12 

14 
16 

IS 

13 
12 

9 

7 
4 

I 

2 

5 

7 
10 

13 

15 

17 

19 
21 


22 

23 
24 


25.9 

23.7 

21.4 

19.0 

16.6^^ 
24 

14.2 
II. 8 

9.6 

7.6 

5.8 

4.3 
3.2 

2.5 


24 
22 

20 

18 

15 

II 

7 


1.254      +0.757 
58».42o    35".  19 


+0.01         +0.05 
-0.4  -^0.4 

fEph  X5I 


AABfUtt. 

Mag.  4.4 


Right 
Ascension. 


h     m 
10   23 

's 

6.73 

7.03 
7.29 

750 
7.66 


30 
26 


21 
16 
II 


7-77 
7.83 

7.84 
7.80 

7.73 

7.63 

7.51 

7.37 

7.23 
7.08 

6.93 
6.79 

6.67 

6.56 

6.46 

6.39 

6.34 
6.32 

6.34 
6.38 

6.47 

6.59 
6.76 

6.96 

7.21 


5 

2 

2 
4 
9 

12 

17 
20 

25 
28 


7.49  „ 
7.80  3' 

8.50  36 
'-''  36 

9.5S  ^^ 
9.903* 


Declina- 
tion S. 


-3037 


tt 


61.73° 

64.8  3^ 

67.9  ^' 

71.0  3^ 
29 

73-9  ^, 
76.6  ^7 

79.0  ^^ 

81.2 

83.1 


84.6 
85.8 
86.7 
87.2 

87.3 

87.1 
86.5 

85.7 

84.5 
83.0 

81.4 
79.6 

77-7 
75.8 

73-9 

72.1 
70.6 

693 
68.4 

67.9 

67.9 
68.4 
69.4 
70.8 

72.7 

75-0 

77-7 
80.5 


22 

19 
15 


12 

9 

5 

I 

a 

6 

8 

12 

IS 
16 

18 

19 

19 

19 
18 

15 

13 

9 

5 
o 

5 
10 

14 
19 
23 

27 
28 


1.162      -0.592 
i5«.63o    65".93 


-o.oi 
-0.4 


-0.04 
+0.4 


36  Ursse  Majorls. 

Mag.  4.8 


Right 
Ascension. 


h     m 
10   25 


s 
4.56 
5.02 

5-43 

5.77 
6.03 

6.21 
6.31 
6.32 
6.26 
6.13 

5.95 
5.72 
5.46 

5.19 
4.92 

4.65 

4.40 

4.17 

3.98 
3.82 

3.70 

3-63 
360 

3.63 
3.70 

3.83 
4.01 

4.24 

4.53  ^^ 

4.88  35 

39 

527 

571 
6.19 

6.70 
7.23 


46 

41 

34 
26 

18 

10 
I 
6 

13 
18 

23 
26 

27 
27 
27 

25 

23 

19 
16 

12 

7 
3 
3 

13 

18 

23 
29 


7.76 
8.27 

8.75 


44 
48 

51 
53 
53 

51 
48 


Declina- 
tion N. 


+  5624 


// 


4 
8 


45.1 
45.5 
46.3 
47.6  II 

49.3 


17 
20 


22 


51.3 
53.5  ^^ 

58.1  ^3 
60.3 


22 
20 


62.3 
64.1 

65.5 
66.6 

67.2 


18 

14 
II 

6 

I 


67.3 
67.1 

66.4 

65.3  J. 
63.8  ^t 


2 

7 
II 


18 


22 

24 

27 
28 

30 


30 


62.0 
59.8 
57.4 
54.7 
51.9 

48.9 

45.9  ,^ 
42.8  3^ 

39.8  3° 

3^-9  II 


34-1 
31.5 

29.3 
27.4 

25.9 

24.9 
24.4 
24.4 


26 
22 

19 

15 
10 


5 
o 


1.808 
"•.852 


+1.506 
6o".55 


+0.02 
-0.4 


+0.09 
+0.4 
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Mean  Solar 
Date. 


Jan.  0.7 
10.6 
20.6 

Feb.    9.6 

19-5 
Mar.    1.5 

21.4 
31-4 

Apr.  10.4 
20.4 

30.3 
May  10.3 

20.3 

30.3 
June  9.2 

19.2 

29.2 

July    9.1 

19.1 
29.1 
Aug.  8.1 
18.0 
28.0 

Sept.  7.0 
17.0 
26.9 

Oct.  6.9 
16.9 

26.8 
Nov.   5.8 

15.8 
25.8 

Dec.    5.7 

15.7 
257 
35-7 


Sec  ^,  Tan  ^ 
Mean  Place 


9  H.  Diaoonis. 

Mag.  5.0 


Rieht 
Ascension. 


Declma- 
tionN. 


h     m 
10   27 


■ 


9 
60.17 

61.10 

61.92 

62.60 

63.11 

6344 
63.58 

6354 

6333 
62.96 

62.46 
61.85 
61.16 
60.42 
59.66 

58.90 
58.18 

57.51 

56.91 
56.40 

55.99 
55.69 

55.51 
55.45 
55.52 

55.72 
56.04 

56.50 
57.08 

57.77 


93 
82 

68 

SI 
33 

14 

4 
21 

37 
SO 

61 
69 

74 
76 
76 

72 

67 
60 

41 

30 
18 

6 

7 
20 

32 
46 

S8 
69 
81 


58.58 

59.48 
60.46 


90 
98 

61.50^°* 

63.65 

64.69  '"^ 
65.68  ^ 


+  76    8 


tt 


47.4 
48.4 

50.0 
52.1 

54.5 

57.2 
60.1 
63.0 
65.8 
68.4 

70.7 
72.7 

74.1 
75.1 
75.5 


10 
16 
21 

24 
27 

29 
29 
28 
26 

23 

20 

14 
10 

4 

I 


7 
12 


75.4 

74.7 

73.5 
71.8  '7 

69.7  " 

67.2 

64.3  '' 
61.2  3^ 

57.8  It 
54.3 


50.7 

47.1 

43.5 
40.1 

36.9 

34-0 

31.5 

29.3 
27.7 
26,6 

26.1 
26.2 
26.9 


3S 
36 

36 
36 
34 
32 
29 

25 

22 
16 
II 

5 


4.177      +4.055 
54'.385    64".96 


ly  ^  a,  Dh  a 
1)4, 6,  Dm  S 


+0.04 
-0.4 


+0.25 
+0.4 


p  Leonis. 

Mag.  3.8 


Right 
Ascension. 


h     xn 
10   28 


s 
21.62 

21.92 

22.18 

22.40 

22.57 

22.69 
22.77 
22.81 
22.80 

22.75 
22.68 

22.59 

22.48 

22.37 

22.26 

22.15 
22.05 

21.96 
21.89 

21.83 

21.80 

21.78 

21.79 

21.82 
21.88 

21.97 
22.09 
22.24 

22.43 

22.65 

22.90 

23.19 


30 
26 

23 

17 
12 

8 

4 
I 

5 
7 

9 
II 

II 

II 

II 

10 

9 

7 
6 

3 

2 
I 

3 
6 


12 

15 

19 
22 

25 

29 
31 


23.82  ^^ 

24.16  2^ 
34 

24.50 

24.83  11 
25.15^ 


Declina- 
tion N. 


+   944 


If 


35.1 

33.4 

31.9 

30.7 
29.7 

29.1 
28.7 
28,5 
28.6 
28.8 

29.2 

29.7 
30.2 

30.7 
31.3 

31.8 

32.3 
32.8 

33.2 

33.5 

33.7 
33.9 
33.9 
33.7 
33.4 

32.9 
32.2 

31.3 
30.1 
28.7 

27.2 

25.4 

23.5 
21.4 

19,4 

17.4 

15.4 
13.6 


17 

15 
12 

10 

6 

4 

2 

I 

2 

4 

5 

5 

5 
6 

5 

5 
5 

4 

3 

2 

2 
o 

2 

3 
5 

7 

9 
12 

14 

15 

18 

19 
21 

20 

20 

20 
18 


33  SextantU. 

Mag.  6.4 


Risht 
Ascension. 


1.015        +0.172 
2o".236    39". 87 


h     m 
10  37 

s 
5.96 
6.25 

6.51 

6.73 
6.91 


29 
26 


22 

18 

13 


7.04 
7.12 
7.16 
7-16 
7.12 

7.06 
6.97 
6.87 

6.77 

6.66 

6.56 
6.46 

6.37 
6.29 

6.23 

6.18 
6.i6 
6.15 
6.17 
6.22 

6.30 
6.41 

6.55 
6.72 

6.93 


8 

4 
o 

4 
6 

9 
10 

10 

II 

10 

10 

9 
8 

6 

5 

2 
I 
2 

5 
8 

II 

14 

17 
21 

25 


28 
30 


0.00        +0.01 
■0.4  +0.4 

[Eph  15) 


7.18 
7.46 

776 
8.08  ^^ 

8.42   ^^ 
33 

8-75  „ 
9.08  33 

9.39  ^' 


Declina- 
tions. 


-     I  17 


It 


40.9 

43.0 

45.0 
46.8 

48.4 

49.8 

50.9 
51.7 
52.3 
52.7 

52.8 
52.8 

52.7 

52.4 
52.0 

51.5 

50.9 

50.3 

49.7 
49.0 

48.3 

47.7 

47.1 
46.6 

46.3 

46.2 
46.2 

46.5 

47.1 
48.0 


21 
20 
18 
16 

14 
II 

8 
6 

4 

I 

o 

I 

3 
4 

5 

6 
6 
6 

7 
7 

6 
6 

5 

3 
I 


3 
6 

9 

II 


49- 1  „ 
50.6  '5 

52-3  '' 
54.2  I] 
56-3  " 

22 

585  „ 
60.7" 

62.9  " 


1. 000 

4'.733 


-0.023 


.ff 


39    .07 


0.00 
-0.4 


0.00 
+0.4 


41  Leonii  Minoiis. 

Mag.  5.0 


Riffht 
Asoensioii. 


h 
10 


38 


8 

49.37 
49.69 

49.98 

50.22 

50.42 

50.56 
50.66 
50.70 
50.69 
50.65 

50.58 
50.48 
50.37 
50.24 
50.12 

50.00 
49.88 
49.78 
49.69 
49.62 

49.57 

49-54 
49.54 
49.56 
49.61 

49.69 
49.81 
49.96 

50.14 
50.37 


32 
29 

24 

20 

14 
10 

4 

I 

4 
7 

10 
II 

13 
12 

12 

12 
xo 

9 
7 

5 

3 
o 

2 

5 
8 

12 

15 
18 

23 
26 


DcCsBA. 

tiooN. 


50.63 

50.92 
51.24 

51.585 


29 
32 


51.94 


36 


52.30 
52.65  35 

52.99  ^ 


+  2337 


tt 


52.2 

51. 1 
50.2 

49.7 
49.6 

49.8 
50.2 
50.9 
51.7 
52.7 

53.7 
54.7 
55.7 
56.5 
57.3 

57.9 

58.3 

58.5 
58.6 

58.4 

58.0 

57.5 
56.8 

55.8 
54.7 


II 

9 

5 

I 

1 


% 

v. 


i 

6 


4 

} 
I 
3 

4 

$ 

m 

/ ; 
10 

II : 

14; 

53.3,  • 

50.1 '^ 
48.2  '9 
46.2 


31 


44.1 
42.0 

39.8 
37-6 
35.5  ,g 

33.7 
32.0 

30.6 


ai 
91 

ai 


17 


1.092 
47'-842 


+0438 

6r'.so 


0.00 
-0.4 


+0.0J 
+0.3 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


^  Argtis. 

42  Leonis  Mlnozis. 

77  Argtis. 

;<Arg(t8. 

Mag.  3.0 

Mag.  5.4 

Var.  1.6-6.6 

Mag.  2.8 

Mean  Solar 

Date. 

RiRht           Declina- 

Right 

Declina- 

RlKht 

Declina- 

RiRht 

Declina- 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

Ascension. 

tions. 

Ascension. 

tions. 

h     m 

•       1 

h     m 

0       / 

h     m 

0       / 

h     m 

•      / 

10  39 

-6356 

10  41 

+  31    7 

10  41 

-59H 

10  43 

-4858 

Jan,    0.7 

56.18 
56.66  ■♦" 

43-5  „ 

10.18 

WW 

37-8 

46.52  ^, 

I.I 

7-53  „ 

4-3  „ 

10.6 

46.6  3^ 

10.52  I'l 

369  : 

46.95  ^i 

4-2^1 

7.9037 

7-4^ 

20.6 

57.08^ 

50.0  3* 

36.4  \ 

47-33  Z 

7-6 '1 

«-49  !' 

10.7  33 

30.6 

57.41 33 

53-7  11 

36.3  ' 

47.63  3° 

"■3^J 

'4-2  il 

Feb.    9.6 

57.65  '* 

57-5  3' 

11.30" 

36.6    3 

47.86  ^3 

15-0" 

8.69 " 

^7-8  t 

15 

39 

IS 

6 

IS 

38 

14 

36 

195 

57.80 

6' -4  ,„ 

^  ^  -45  ,„ 

37-2 

48.01 

18.8   „ 
22.6  38 
26.2  36 

8.83  , 

21-4  ,, 

Mar.    1.5 

57.86  I 

65.3  ^9 

11.55'° 

38.1    9 

48.08    7 

8.91     8 

24-9  ^f 

11.5 

57.84  / 

69.0  37 

11-59   ^ 

39.2  " 

48.08    ° 

8-93    ' 

28.2  33 

21.4 

57-74   6 

57.58   ; 
'3 

72-5  11 

11.59   ° 

40.5  \\ 

48.00    * 

29.6  34 

8.89   * 

8.81     8 

13 

31.3^' 

31.4 

75-8 11 
29 

11.54  ^ 

41.8  '3 
13 

47.87  :^3 

32.7  ^^ 

34-0  '7 

2S 

Apr.  10.4 

57-35    - 
57.07  •? 

7^-7  « 

"-46,„ 

43-1  „ 

47.69 

35-5  ,_ 

8.68    , 
8-34  '^ 

365  ,„ 

20.4 

81.2 'S 

"•36   ° 

44-4   ^ 

47-20  ^; 

37-9   ' 

3«-5  Z 
40.1  „ 

30.3 

56.75  I' 

84-9   ' 

11.23   3 

45-6  " 

39.9  n 

May  10.3 

56.40  35 

,1.09   ^ 

46.6  'I 

47.4  ! 

46.91  ^^ 

4^-4   ^ 

8.13" 

41-4  'i 

20.3 

56-03  " 

86.0  " 

10.95   ^ 

46.61  3° 

42.4  '° 

7-92  " 

42.1  ; 

39 

0 

14 

5 

31 

S 

22 

3 

30.3 

55.64  ,„ 
55.26  38 

86.6 

10.81 

47-9    , 

46.30 

42.9 

770  „ 

42-4  , 

June  9.2 

86.6   ° 

10.68    '3 

48.3   t 

45-99  l\ 

42.9   ° 

7-49  ! 

42.2  • 

4»-6  i 

19.2 

5489  11 

86.2   * 

^^•57  ,^ 

48.4 

45.69  2*^ 

424  ,x 

7-='8  " 

29.2 

54.54  , 

85-3   ' 

10.47  'I 

48.2    " 

45.40  *^ 

41.4'° 

7-09' 

4°-6  ! 

July    9.1 

54-22  ^ 
'9 

83.8  11 

10.39   «, 

47-8   * 

20 

45-14,, 
23 

40.0  J 

6.91  '* 

IS 

39.2  ,^ 

19.1 

53.93 , 

82.0 

10.33 

47-1 

44-91 

38.2 

6.76 

37.4  „, 

29.1 

53-70  '3 

79-8 

10.29   ^ 

46.2    9 

44.73 '' 

36.0  "^ 

6.64  " 

21 

35-3  " 

Aug.  8.1 

53-53  ,; 

77-3  '5 

10.28    ' 

450  " 

44.59  g 
44-51 

33-1 2 

6-55   ' 

33-0  3 

18.0 

53-42  " 

74-6  11 

10.30 

43-6  \\ 

30-8  !J 

6.51    * 

30.6  »^ 

28.0 

53.38   * 

0 

7' 7  11 
29 

10.35   1 

4-  :i 

2 

44.49 

0 

28.1  »7 

28 

^•5'    I 

28.1  ='5 
35 

Sept.  7.0 

53.43  „ 

68.8 

10.43  „ 

40-3  ,„ 

44.54  _ 

^5-3  „ 

6-57  „ 

25-6  „ 

17.0 

5356  11 

66.1  »7 

^°-54  ,A 

38-4 !! 

44.66  " 

22.6*7 

6-68" 

^3-2  't 

26.9 

53-78  " 

^3-5 :' 

10.70  ^ 

36-3  ! 

44-85  '^ 

20.2  *4 

6.84  '^ 

21. 1  " 

Oct.    6.9 

5409  ^ 

61.2  «3 

10.89  l^ 

34- 1  " 

45.12^7 

18.I  " 

7-°7!i 

'9-4  ;^ 

16.9 

54-48  39 

59.4  '* 

11.12  »3 

31-8  "3 

45.47  ^^ 

16.4  '7 

7-35 ; 

18.0  'J 

46 

13 

27 

24 

40 

13 

33 

0 

26.8 

54-94  „ 

58-1    - 

"•39  ,„ 

29.4 

45.87    . 

^5-2 

7.68 

17.2 

Nov.  5.8 

55-46  ^' 

57.3    , 

11.693° 

27.0   * 

46.33  t 

14-5  ; 

8.05  37 

16.8  ^ 

15.8 

56-03  " 
56.63  J° 

57.2    ' 

12.03  H 
12.393° 

^4-7  !^, 

46.83  5^ 

14-5    , 

«-46^ 

I7.I  J 

17.9 ,, 

25.8 

57-7  /, 

"-5  " 

47.36  ^ 

15-1    ** 

8.90^ 

Dec.    5.7 

57-^4  Z 

58-«  Is 

,2.76  37 

^^    .-    20 
20.5 

17 

47.90  5^ 

54 

'^•3 :« 

9-35  Z 

44 

^9-4  ^ 
20 

15.7 

5784  ,„ 

60.6 

^3.14  „ 

18.8 

48.44  ,, 

18.1 

9.79   ._ 

^^•4,, 

25.7 

58.42  58 

62.9  ^3 

'3-51  11 

17.3  :^ 

48.95  ^' 

20.5  '* 

10.22  ^3 

^3-8  * 

35.7 

58.94  5' 

65.8  ^9 

13.8736 

16.2 " 

49.42  ^^ 

23.4  ''^ 

10.62  4° 

26.7  *' 

Seed,  Tan  tf 

2.277            -2.046 

1. 168          40.604 

I -955      -1. 680 

1.524       -1. 149 

Mean  Place 

S5*-223    57".98 

8V529    49"- 16 

45-.592     I4".78 

6". 611    i5".9i 

I>'*a,D«a 

-0.0a         -0.13 

+0.01         40.04 

-o.oi         -0.1 1 

-0.01         -0.07 

I)*«,D«d 

-0.4 

+0.3        1 

-0.4 

+0.3  1 

-0.4* 

+0.3            1 

-0.4 

•W.3 

[Bph  is] 
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APPARENT  PLACES  OF  STARS,  1915. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


/  Leonis. 

<^'  ChanLBBleon. 

V  Hydne. 

46  LeozLU  MiBOds. 

MeanSokr 

Mag.  5.3 

Mag.  4.6 

Mag.  3.3 

Mag.  3.9 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right         Dcdina- 

Ascension. 

tion  N. 

tions. 

Ascension. 

tions. 

Asccnsioii.      tionN. 

h     m 

•       / 

h     m 

.       t 

h     m 

•        r 

h     m 

•    t 

10  44 

+  1059 

MM 

10  44 

-80    5 

10  45 

-1544 

MM 

ID  48 

+3439 

Jan.    0.7 

4878 

W  W 

8 

^■99  ,„, 

'4-2  »a 

s 

26.84 

WW 

51-6 

8 

35-43    , 

71-7 . 
70-9 

10.6 

4909  ^0 

35.1  '\ 

62.06  "7 

17.0  »' 

27.143® 

54-2  1 

3578  35 

20.6 

49-37 :; 

33-6  \\ 

6^-95  !^ 

20.3  3f 
23-9  3^ 

2741 11 

56-8  !t 

36.10  3^ 
36-38  ll 

70.6  ^ 

30.6 

49.60  '3 

32.4  " 

63.65  11 

27.64  '^ 

59-3 : 

70.6  * 

Feb.    9.6 

49-79  ]l 

31-5   I 

^4- '5  ls\^7.7'^ 

27.82  '* 
13 

61.6  '3 

22 

36.60  " 
17 

71 0  \ 

19.5 

49-93  ,„ 

30.9   , 

64-43     01  31 -7.. 

27.95  ^ 

63-8  ,„ 

36.77  „ 

71.8 

Mar.    1.5 

50.03  '° 

30.6    3 

^4-5'  ,! 

35-7^ 

28.04  ^ 

65-7   ' 

36.88  " 

72.9 

II-5 

50.08   5 

30.5    ' 

64.37  [* 

39-6  39 

43-4  f. 
47.0  3^ 

33 

28.08  ^ 

67-4  \l 

36.93    I 

74-2 

21.5 

50.08  * 

30.6    ' 

64.04  11 

28.08  "" 

68.9    5 

36.94     . 

75-6  ^ 

314 

50.05   3 

30.9    I 

^3-54  5 

28.05  1 

0 

70.0  " 

0 

36.90   1 

77.  i '' 

IS 

Apr.  10.4 

49.99  g 
49.91 

31-4    , 

62.87   8^ 
62.07   ^ 

50.3  „ 

27.99  g 
27.91  ,^ 

7 

70.9    , 

36.82 

78.6 

20.4 

31-9  I 
32-5   I 

53-3  3 

71.6   I 

3^-7^  " 

80.0"* 

30.3 

49.82   9 

61.15   '' 

55-8  ^5 

27.81  ^ 

72.0   * 

36.57  '^ 

8.-3 

May  10.3 

49-71 

33-1    ° 
33-7   i 

60.13'°* 

57.9  ][ 

27.70  " 

72.1 

36.43  It 

824" 

20.3 

49.60  " 

59.04  ;°t 

59-4   f 

27.59 . 

72.0 

36.28  '^ 

83.3  2 

II 

6 

"3 

10 

12 

3 

14 

30.3 

4949  ^^ 

34-3    ^ 

57-9»  „, 

60.4 

27.47   ,^ 

71.7 

36.14,, 

839  , 

June  9.2 

49-39   I 

34.8    I 

56.77    t 

60.9    5 

27.37   ]l 

71.2    5 

36.00  '^ 

84.2  3 

19.2 

49.30  9 
49.22   ^ 

35.3    f 

55-64  "^ 

60.8    ' 
60.2    ^ 

27.27 

70.5    ^ 

35.87  ;f 

843 

29.2 

35-7    , 

54-55  :? 

27.18     9 
27.10     ^ 

69.6    I 

35-75   „ 

84.03 

July    9.2 

4915    ^ 

36.0  ^ 

53-53 '~ 

59.1  " 

68.6  ^^^ 

35.66   ^ 

83.5  1 

4 

2 

92 

17 

6 

12 

7 

19.1 

49.11 

36.2 

5^-6'    ,8 

57-4  ,„ 

27.04 

^74  ,, 

35.59    . 

8^-7  ,0 

29.1 

4908   3 

36.2    ° 

55-4  !! 

27.00    "^ 

66.2  " 

35-54   : 

81.7! 

Aug.   8.1 

49.07 

36.1    ' 

5'-2' !! 

5='-9  ! 

26.98    ^ 

^5-^  x! 

35.52 

8«-4f 
78-« 
77-0  ,„ 

18.0 

49.09 

35.9   ^ 

50.77  ^ 

5°-2  !I 

26.98    *" 

63.8  " 

35-53   ^ 

28.0 

4913    ^ 

35-5    t 

50.53  ^ 

47-2  f 

27.02    ^ 

62.7  " 

35.57  : 

7 

6 

2 

30 

6 

10 

•                        / 

>9 

Sept.  7.0 

49.20 

34-9    „ 

50.51 , 

44.2 

27.08 

61.7    a 

35-64  _ 

75-' „ 

17.0 

49.31  " 

34-1 

5°-7'   Z 

4'-=^': 

^7-^«    ! 

60.9    ° 

n 
35.75  ,. 

7'< 

26.9 

49.44   i    33- 1  '° 

5'-'5  11 

38-3 11 

27.32  '; 

60.4    I 

35.90  /^ 

70.6^ 

Oct.    6.9 

49.62  ^«    31.9" 

52.67  ^ 
104 

35-7  !J 

27.49 ,; 

60.1    3 

36.09    ^ 

68.2"* 

16.9 

49.82  - 

3-4  :^ 

33.5  ,8 

27.70 
24 

60.3    » 

0 

36.32  J^ 

65.7;; 

26.9 

50.07 

28.8 

53-71 

3'-7  „ 

2794  « 

60.8 

36.59  „ 

63-2 

Nov.   5.8 

50.34  '^ 

26.9  '9 

54.90    ^ 

30.5      . 

28.22  ^^ 

6' -7   ' 

36.90  ^* 

60.7 

15.8 

50.64  ^^ 

20 

24.9  ="' 

56.21 '3' 

29,9     ° 

28.53  ^' 

6=^-9  ! 

3724  t^ 
37.60  3J 

58.3 

25.8 

50.97  f 

22.9  '° 

57-58  ;37 

29.9     ^ 

28.86  ^^ 

64.6    7 

56.0^ 

Dec.    5.7 

51.31  ^^ 

20.8  " 

58.97  39 

30.6    7 

29.20  ^"^ 

66.5^9 

37.99 ,: 

54-0;: 

34 

21 

135 

14 

35 

23 

39 

15.7 

51.65 

18.7 

61.60"* 

320  ,^ 

29.55 ,, 

68.7 

38.38  „ 
38.76  f 

5^-^  u 

25.7 

51.99^2 

16.7  "° 

33-9   ^ 

29.89  ^^ 

7^'  It 

5°-8 

35.7 

52.31  ^ 

14.8   ^9 

62.77  "7 

36.5  '^ 

30.20^^ 

73-7  *' 

39.13^^ 

49.8  " 

Sec*,  Tan  5 

1. 019       +0.194 

5.813      -5.7J6 

1.039    -0.282 

1. 2 16  40.692 

Mean  Place 

47".473    42  ".68 

59'-83o    30"-67 

25'.774    54"-io 

33'.747    84"-43 

jy^  a,  Dw  a 

0.00         +0.01 

-0.05        -0.36 

0.00        -0.02 

+0.01        +0.04 

Di,S,  D«,($ 

-0.4 

+0.3      "   1 

-0.4 

+0.3      1 

-0.4 

+0.3           1 

-0.4 

■W.3 

[Eph  15] 


APPAEENT  PLACES  OF  STARS,  1915, 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.7 
10.6 
20.6 
30.6 

Feb.    9.6 

19.5 
Mar.    1.5 

11.5 

21-5 

31.4 

Apr.  10.4 
20.4 

30.3 
May  10.3 

20.3 

30.3 
June  9.2 

19.2 

29.2 

July    9.2 

19.1 
29.1 
Aug.  8.1 
18.0 
28.0 

Sept.  7.0 
17.0 
26.9 

Oct.  6.9 
16.9 

26.9 
Nov.  5.8 

15.8 

25.8 

Dec,   5.7 

15.7 
25.7 
35.7 


MLeonis. 

Mag.  4.5 


Sec«,Taad 
Mean  Place 


Right 
Ascension. 


h     m 
10   51 

s 
2.29 

2.62 

2.92 

3.18 

3-39 


33 
30 
26 
21 
16 


3-55 
365 

3.71 
3.72 
3.69 

362 

3.53 
342 
330 
3.18 

306 
2.94 
2.83 

2.73 
2.65 

2.59 

2.55 

2.54 

2.55 
2.58 

2.65 

2.75 
2.89 

306 

3.28 

3.53 
3.81 

4-13 

"^•"^^  ,, 

4.82  35 

37 

^•'^  36 
5.89^ 


10 
6 

I 

3 

7 

9 
II 

12 
12 
12 

12 
II 
10 

8 
6 

4 
I 

I 

3 

7 

10 
14 

17 
22 

28 
3a 
34 


Declina- 
tion N. 


+  25  II 


ft 


61.9 
60.7 

59-9 
594 
59-3 

59.5 
60.0 

60.8 

61.8 

62.8 

64.0 
65.1 
66.2 
67.1 
67.9 

68.6 
69.0 

69.3 
69.3 
69.2 

68.8 
68.2 
67.4 
66.4 
65.1 


12 
8 

5 

I 

2 

5 
8 

10 

xo 

12 

XI 

II 

9 
8 


4 

3 
o 

I 
4 

6 

8 

10 

13 
14 


tABtUse. 

Mag.  4.7 


637 
62.0  ^l 

60.2  '^ 

58.3 
56.2 


53-9 

51.7 

494 
47.1 

45.0 

43-1 
41.4 

40.0 


19 
21 

23 

22 

23 

23 
21 

19 

17 
14 


1.105      +0.471 
o*.8i3    72". 25 


0.00 
-0.4 


+0.03 
+0.3 


Right 
Ascension. 


h     m 
10   52 

4641  , . 
46.75  11 

47  05  ^ 

4730  J 
20 

47-50 

15 


47.65 

47.74 
47.78 
47.78 

47.74 

47.66 

47.55 
4742 
47.28 

47.13 

46.98 
46.82 
46.67 

46.54 
46.41 

46.31 
46.23 
46.17 
46.14 
46.15 


9 

4 
o 

4 
8 

II 

13 
14 

15 
15 

16 

15 

13 

13 
10 

8 
6 

3 
I 

5 


9 

14 


46.20 
46.29 

46.43  ,^ 
46.62  '9 

46.85  11 
27 

47.12 

4744  ^^ 

47-79  „ 
48.16^7 

48.55  '^ 
39 

48.94  3 
49-32  f . 
49.68  3^ 


Declina- 
tion S. 


-3640 


// 


4473° 

47.8  II 
51.0  3» 

54.2  '' 


QrooBLbildce  1706. 

Mag.  6.3 


57.4 
60.4 

63.2 

65.8 

68.0 

70.0 
71.6 

72.9 
73.8 

74-3 

744 
74.1 

73.5 
72.6 

71.3 


3a 

30 
28 

26 

22 
20 

16 

13 

9 

S 
I 

3 
6 

9 

13 
16 


18 


69.7 

^7-9  ,, 
66.0  '9 

64.0  ^° 

61.9" 


59.9 
58.1 

56.5 
55.2 

54.3 

53.8 

53-9 

544 
55-5 
57.1 


20 

18 
16 

13 
9 

5 


5 
II 

16 
21 


61.6^1 
64.4 


Right 
AsGcnsioo. 


1.247        -0.745 
45'-5iS    5o"-23 


-o.oi        -0.05 

-0.4        +0.3 

lEph  is) 


h     m 

10  53 

s 

17-51 

112 
lOI 

86 
68 

48 


18.63 
19.64 
20.50 
21.18 


21.66 

21.93 
21.99 

21.84 

21.49 

20.97 
20.32 

9.55 
8.69 

7.79 

6.88 

5-99 
5.13 
4-34 
3-64 

3 -04 
2.56 

2.20 

1.99 

1.92 

2.01 
2.25 
2.64 
3-i8 
3.86 

4.69  ^^ 
5.64  ^^ 
6.69  "5 

7-84"^ 
9.05 


27 
6 

15 
35 

52 

65 
77 
86 

90 

91 

89 
86 

79 
70 

60 

48 
36 
21 

7 
9 

24 
39 
54 
68 

83 


20.28 

21.49 
22.65 


121 

123 

121 
116 


Declina- 
tion N. 


+  78  12 


n 


73-4  „ 
74.2  ^l 
75-5  \i 
77.4'' 

82.4 
88.2  *9 

^t'^22 
98.7" 


a  Craterls. 

Mag.  4.2 


Right 
Ascension. 


100.4 
101.7 
102.4 


17 

13 

7 
I 


102.5 

102. 1  ^ 

101.2  ^ 

95-5  ,0 

89-63' 

86.3  33 
82.736 

37 

75-3  il 
71.637 

68.0  36 

64.6  3* 

3» 

61.4 

58.6 

56.1  '5 

52.0 

51.7 
52.2 


28 


3 

5 


4.899      -t-4.796 


h 
10 


m 

55 


f/ 


11-.477    93".02 


+0,04 
-0.4 


+0.31 
+0.3 


38*89 

II 
39.20  ^ 

39-47  II 

39.71  '^ 
3990 

40.04 
40.14 
40.20 
40.21 
40.18 

40.13 
40.05 

39.95 
39.85 
39.74 

39.62 

3951 
39.41 
39.31 
39-23 

39-16 

39.11 
39.08 

39-07 
39.09 

39-14   ^ 

39.23  : 

39.35 
39-52   I 

39.72  °^ 

39.96 
40.24 

40.54 :, 
40.87  ^^ 

41.21  ^^ 

35 

41,56 
41.90^;* 
42.23  ^-^ 


19 
14 

10 

6 

I 

3 
5 

8 
10 
10 
II 
12 

II 

10 

10 

8 


5 

3 
I 

2 


Declina- 
tion S. 


-1750 


ff 


^3-»  ,^ 

48-3  ! 

53.3    ^ 


55.6 
57-6 

59-5 
61. 1 

62.4 

63.4 
64.2 

64.7 

64.9 

64.9 

64.7 

64.3 
63.6 

62.7 

61.7 

60.5 

59-3 
58.0 

56.8 

55.6 

54-5 
53-6 

52.9 
52.6 

52.5 

52.9 
53.7 
54-9 
56.4 
58.3 

60.5 
62.9 

65-4 


23 

20 

19 
16 

13 
10 

8 

5 

2 

o 

2 

4' 

7 

9 
10 

12 

12 

13 
12 

12 

II 

9 

7 

3 

I 

4 

8 
12 

15 

19 
22 

24 
25 


1.051       -0.322 
37-.895    45"-95 


0.00 
-0.4 


-0.02 
+0.3 
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APPARENT  PLACES  OF  STARS,  1915. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.7 

10.7 
20.6 
30.6 

Feb.    9.6 

195 
Mar.    1.5 

21.5 

Apr.  10.4 
20.4 

30.4 
May  10.3 

20.3 

30.3 
June  9.2 

19.2 

29.2 

July    9.2 

19.1 
29.1 
Aug.  8.1 
18.1 
28.0 

Sept.  7.0 
17.0 
26.9 

Oct.  6.9 
16.9 

26.9 

Nov.   5.8 

15.8 

25.8 

Dec.    5.8 

15.7 
257 
35-7 


Seed,  Tan <5 
Mean  Place 


D'^a,  Dm  a 
Difr  6,  Dw  6 


d  Leonis. 
Mag.  5.0 


Right 
Ascension. 


h   m 

10  56 

'•45  „ 

2.04 
2.28 
2.48 

2.63 

2.73 
2.79 

2.81 

2.79 

2.74 
2.67 
2.58 
2.49 

2.39 

2.28 
2.18 
2.09 
2.01 
1.94 

1.89 
1.85 

1.83 
1.84 
1.87 


24 
20 

15 
10 

6 

3 
2 

5 

7 
9 

9 

10 

II 

10 

9 
8 

7 

5 

4 

2 

I 

3 
6 


1-93 
2.02 

2.14 

2.30 

2.49 


9 
12 

16 

19 
34 

"•73  ,6 

3.28  ^9 

3.60  3^ 

3.94  l\ 
34 

4.28 

4.61  ^^ 


4-93 


32 


Declina- 
tion N. 


+   44 


n 


22. S 
20.5 

8.7 

7-1 


30 

18 
16 


4.8 
4.0 

3.5 
3-2 

31 

3-2 

3-5 
3.8 

4.3 
4.8 

5.3 

5-9 

6.5 
7.0 

7-5 

8.0 

8.3 
8.6 

8.8 

8.8 

8.6 
8.2 
7.6 
6.7 
5.6 

4.2 

2.5 
0.7 

8.7 
6.6 

4-4 

2.3 
0.2 


10 

8 

5 

3 

I 

I 

3 
3 
5 
5 
5 

6 
6 

5 
5 
5 

3 

3 

2 

o 

2 

4 
6 

9 

II 

14 

17 
18 

20 

21 

23 

21 
21 


1.003         +0.071 

IOV282     26".68 


0.00 

^.4 


0.00 

+0.3 


/3  XTrstt  Majozis. 
Mag.  2.4 


Right 
Ascension. 


h     xn 
10   56 

s 

45.74  ^ 
46.23  ^ 

46.68  « 

47.06  ^* 

47.37 


47.60 

47.75 
47.82 

47.81 

47.73 


31 
23 

15 

7 
I 

8 
15 


19 


47.58 
47.39  „ 

46.90  ^, 

46.63  II 

27 

46.36 
46.09  / 

45.61  !^^ 
45.41 


45.25 
45.12 

45.04 
45.00 

45.02 

45.08 
45.20 
45.38 
45.61 
45.91 

46.26 
46.67 
47.12 
47.61 

48.13 


20 

x6 

13 
8 

4 

3 

6 


12 
18 

23 
30 
35 

41 
45 
49 
52 
53 


48.66 
49.18  5^ 
49.69  ^ 


Declina- 
tion N. 


+  5649 


// 


60.1 
60.1 
60.7 
61.7 
63.2 


O 

6 
10 

15 
19 


22 


65.1 

69.6  ^^ 
72.1  ^5 

74.5 


24 

23 


76.7 
78.8 
80.5 
81.9 
82.8 

83.3 
83.4 

83>o 
82.2 
81.0 

79.4 

77.4 

75.1 

72.5 
69.7 

66.7 

63.5 
60.3 

57.1 
53.9 

50.8 

47.9 
45.3 
43.0 
41.2 

39.8 

38.9 
38.6 


21 

17 

14 

9 

5 


4 
8 

12 

16 

30 

23 
36 

38 
30 

32 
32 
3a 
32 
31 

39 
36 

23 
18 

14 

9 
3 


1.828      +1.530 
43"-3i5    77".88 


+0.01         +0.10 
-0.4  +0.3 

TBph  X5I 


a  TJnm  Majorls. 
Mag.  2.0 


Right 
Ascension. 


h  m 
10  58 


32.46 
33.02  ^ 

33.52  ^"^ 
33.96  ^ 

34-31  35 


34.57 
34.74 
34.81 

34-79 
34.69 

3451 
34.27 
33.98 
33.67 
33.33 


17 

7 

2 

xo 
18 

24 
29 
31 
34 
34 


32.99  „ 
32.66  ^^ 

32.34  II 

32.05  II 

31.80^5 

21 

31.59 
31,42  [I 

31.30 

31.24 
31.24 


12 
6 
o 
6 


31.30 

31.43  ^^ 
31.62  'I 

31.88*^ 

32.21  33 
40 
32.61 

33.06  ^^ 

33.57  n 

34.13 :° 


35.31 


60 


35.91  ^3 
36.49  ^ 


Declina- 
tion N. 


-f  62  II 


f/ 


77.9    , 
78.0    I 

78.8    * 

80.0" 

81.7^7 
21 

83.8 
86.2  ^4 


88.8 


26 

26 
91.4 

2S 

93-9  ,] 

100.2 
101.6^^ 
102.6  '** 

4 
103.0 
103.0   ° 
102.6    ^ 

ioi.6'° 


100.2 


14 


18 

9^-4  ,, 
96,2  " 

93.7^^ 
90.9 
87.83' 
32 

84.6 
81.3^^ 
77.9  5^ 

74.5 


34 
33 


71.2 
31 

68.1 
62.5  '^ 


58.5 

57.2 
56.4 
56.3 


13 

8 

I 


2.145 
29". 677 


+1.897 
96".5o 


+0.01 
-0.4 


+0.12 
+0.3 


Mag.  4.7 


Right 


h 
II 


m 
O 


39.20 

39.51  ^ 
39.80  ^9 
40.04  ^^ 
40.24 


40.40 
40.51 

40.57 

40.59 
40.58 

40.53 
40.46 

40.37 
40.28 

40.17 

40.07 

39.97 
39.88 

39.79 
39.72 

39.66 
39.62 
39.60 
39.60 

39.63 

39.68 

39.77 

3989 
40.04 

40,23 

40.46 
40.72 
41.01 

41.33 
41.67 

42.01 

42.35 
42.67 


20 
16 

II 
6 


7 

9 

9 
II 

10 

10 

9 

9 

7 
6 

4 

2 

o 

3 

5 

9 
12 

15 
19 
23 

26 

29 
32 
34 

34 

34 
32 


Dcdins. 
ticnN. 


+  747 

39-7  ,„ 
37.8! 
36.1 '' 

34.7^ 
33.6  . 


32.8 
32,2 

31.9 
31.9 
32.Q 

32.3 
32.7 

33-2 
33.8 
34.4 

35-0 
35-6 
36.1 

36.6 
37.0 

37.3 
37.5 
37.6 
37-5 
37.3 

369 
36.3 
35.4 
34.4 
33-1 

31.5 


8 

6 

3 
0 

I 

3 

4 

5 
6 

6 

6 

6 

5 
5 

4 
3 


6 

9 
10 

13 
16 

18 


29.7 

27.8 :? 

25-7 
23.6 

21.4 
19.3 
17.4 


91 
fl 
32 


21 
19 


1.009      +o-^37 
38-.013    45"-" 


0.00 
-0.4 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


McanSolar 
Date. 


P*  Leonis. 

Mag.  5.7 


Rieht 
Ascension. 


Jan.  0.7 
10.7 
20.6 
30.6 

Feb.    9.6 

Mar.    1.5 

21.5 
31-4 

Apr.  10.4 
20.4 

30.4 
May  10.3 

20.3 

30.3 
June  9.2 

19.2 

29.2 

July    9.2 

19.1 
29.1 
Aug.  8.1 
18.1 
28.0 

Sept.  7.0 
17.0 
26.9 

Oct.  6.9 
16.9 

26.9 

Nov.  5.8 

15.8 

25.8 

Dec.    5.8 

15-7 
257 
35.7 


h 
II 


m 

2 


35-25 
35.56  II 

35.84  '* 
36.08  ^^ 

36.28  ^^ 


36.43 

36.54 
36.61 

36.63 

36.62 

36.57 

36.51 

36.43 

36.33 
36.23 

36.13 
36.03 

35.94 
35.86 

35.78 

35.72 
35.68 

35.66 
35.66 
35.68 


15 


zi 


6 

8 
10 
10 
10 


10 

9 
8 

8 

6 

4 

2 

o 

2 


8 
12 


35.73 
35.81 

35.93  „ 
36.08  ^5 

36.27  II 

36.50 
36.76 
37.05 
37.36 
37.69 


38.03 

38.37 
38.69 


26 
29 

31 
33 
34 


34 

32 


Declina- 
tion N. 


+     2  24 


1/ 


58.4 

56.3 

54.4 
52.8 

51.4 

50.2 

49.3 

48.7 

48.3 
48.1 

48.1 

48.3 
48.6 

49.0 

49.5 

50.0 
50.6 

51.2 
51.8 

52.3 

52.8 
53.2 
53.6 
53.8 
53.9 

53.8 

53.5 
53.0 
52.2 
51.2 

49.9 

48.3 

46.5 

44.5 
42.4 

40.2 
38.0 

35.9 


21 

19 
16 

14 

12 

9 
6 

4 

2 

o 

2 

3 

4 
S 

s 

6 
6 
6 

5 

5 

4 

4 

2 
I 
I 

3 

5 
8 

10 
13 

x6 
18 
20 
21 
22 

22 
21 


^'  Ursee  Majoris. 

Mag.  3.2 


Right 
Ascension. 


h     m 
II       4 

55.71  ^ 
56.08  37 

56.40  3» 

56.67 


27 
20 


56.87 
57.01 
5709 
57.11 
57.07 

56.98 
56.85 
56.70 
56.53 
56.35 

56.16 

55.97 
55.80 

55.64 
55.51 

55.39 

55.31 

55.25 
55.22 

55.23 


14 
8 

2 

4 

9 

3 

S 

7 
8 


9 

7 
6 

3 
2 

8 
6 

3 

z 

6 


9 
14 
19 


Sec  ^,  Tan  ^ 
Mean  Place 


i.ooz       +0.042 
34".  123    62  ".26 


0.00 
-0.4 


0.00 

40.2 


55.29 
55.38 
55.52 
55.71    ^, 

55.94  li 

56.22 

56.55 
56.91 
57.31 
57.73 


58.16 

58.59 
59.01 


33 
36 
40 

42 

43 


43 
43 


Declina- 
tion N. 


+  4456 


// 


79.8 
79.2 

79.2 
79.6 
80.5 

81.8 

83.4 
85.2 
87.2 
89.2 

91. 1 
930 
94.6 
96.0 
97.0 

97.7 
98.1 

98.1 

97.7 
96.9 

95.8 

94.4 
92.6 

90.6 

88.3 

85.8 

83.1 
80.3 

77.4 
74.5 


6 
o 

4 

9 

13 

16 
18 
20 
20 

19 

19 
16 

14 
10 

7 

4 
o 

4 
8 

ZI 

14 
18 

20 

23 

25 

27 
28 

29 

29 
29 


28 
26 


71.6 
68.8 
66.2 

63.8  '* 

61.7 " 
17 
60.0 

58.7  'i 

57.8  9 


1. 413      +0.998 
53-.468    9S".8i 


+0.01         +0.06 
-0.4  +0.2 


P  Cratexis. 
Mag.  4.5 


Right 
Ascension. 


h 
II 

s 

29.43 

29.75 
30.04 

30.29 
30.49 

30.65 
30.76 
30.83 
30.85 
30.84 

30.80 

30.73 
30.64 

30.53 
30.42 

30.31 
30.19 

30.08 

29.97 
29.88 

29.80 

29.73 
29.69 

29.67 

29.68 


m 

7 


33 
29 

25 
20 

16 

II 

7 

2 


7 

9 
II 

II 

II 

12 
II 
II 

9 
8 

7 

4 

2 
I 

4 


7 
12 


29.72 
29.79 
29.91 
30.06  [I 
30.26 


20 
24 


30.50 

30.77  J 
31.08  3' 
31.41  33 

36 


32.12 


35 


32.81  ^ 


Declina- 
tions. 


—  22  21 


/# 


38.1 
40.8  »7 

27 
43.5  ^ 

46.2 
48.9 


27 
27 
25 


51.4 
53.7 

55-8 

57.7 
59.2 

60.5 
61.6 
62.3 
62.8 
63.0 

62.9 
62.5 
61.9 
6 1. 1 
60.1 

58.9 
57.6 
56.2 

54.7 
53.3 

52.0 

50.9 
50.0 

49.4 
49.1 

49.2 

49.7 
50.7 

52.1 

53.9 


23 
21 

19 
15 
13 

II 

7 

5 

2 

I 

4 

6 

8 

10 

12 

13 
14 
15 
14 
13 

II 

9 
6 

3 
I 

5 
10 

14 

18 

30 


d  Xieonis. 
Mag.  2.6 


Right 
Ascension. 


55-9  ,^ 
58.3  "" 


60.9 


26 


I.O81  -O.4II 

28".530    42".i5 


0.00 
-0.4 


-0.03 
+0.2 


h 
II 


m 

9 


36V3 
37.07  \l 

37.37  z 

37.63  ^; 

37.86  ;3 

38.03 

38.15 
38.23 
38.26 

38.25 


12 

8 
3 


38.21 
38.14 
38.05 

37.94 
37.83 

37.72 
37.61 
37.50 
37.40 
37.32 

37.25 
37.20 

37.17 
37.16 

37.18 

37.22 

37.30 

37.42 

37.57 
37.76 


7 
9 


o 
8 

7 

5 

3 

I 


8 
12 

15 
19 
23 


37.99  ,, 
38.26  ^7 

38.56  3^ 
38.88  3^ 

39.23  ^^ 

35 

39.58 

39.94 :" 
40.28  34 


Declina- 
tion N. 


+  2058 


// 


72.4 
70.9 

69.8 

69.0 

68.6 

68.5 
68.7 
69.2 
70.0 
70.8 

71.8 
72.9 

73-9 
74.8 

75.7 

76.4 

77.0 

77.4 
77.6 

77-7 

77.5 
77.1 
76.6 

75.8 
74.8 

73.6 
72.2 
70.6 
68.8 
66.8 


IS 
II 

8 

4 
I 


5 
8 

8 

10 

II 
10 

9 
9 

7 

6 

4 

2 


4 

5 
8 

10 

12 

14 
16 

18 

20 

21 


23 


64.7 
62.4 
60.1  ^3 

57.8  II 
55.6 


22 
21 


53-5  ,^ 
51.6  '^ 


50.0 


16 


1.07 1      +0.384 
35' .433    82  ".42 


0.00 
-0.4 


+0.02 

+0.2 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


^Leonls. 

V  Urs»  Majoris. 

<^  Ciateiis. 

<TLeoiils. 

Mean  Solar 

Mag.  3.4 

Mag. 

3.7 

Mag.  3.8 

Mag.  4.x 

Date. 

Rlsht 

Declina- 

Right 

Declina- 

Right 

Declina- 

1 
Right          Dcdma- 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

tions. 

Ascension.  1    tiooN. 

i 

h     m 

«       f 

h     m 

•       / 

h     m 

•      / 

h     m 

•     / 

II       9 

+  1553 

II    13 

+  3332 

II  15 

-I419 

II     16 

+    629 

Jan.    0.7 

s 

48.09 

54^99 

55.35  ^^ 

76.1 

^•^9  „ 

5°„ 

s 

46-35  „ 

377  ^ 

10.7 

48.41  ^l 

75.1  'I 
74.5  ^ 

6.61  3' 

7-5  J 

46-67  f 

35.8  'I 

20.6 

4897  ll 

28.1   '^ 

55.68  23 

6.90  '9 

1 0.0      5 

46.96  'I 

34.0  'I 

30.6 

27.1 '! 

55.97  ^^ 

74.3 

^'s  !f 

'^•4:: 

47-22  ~ 

32.5  '' 

Feb.    9.6 

22 

49.19  „ 

26.4  7 

56.22  ^5 

74.6  3 

7-36  " 

,4.6  " 

22 
47.44 

31.3" 

17 

4 

19 

0 

17 

21 

17 

9 

19.6 

49.36 

26.0 

56.41 

75-2  ,„ 

7-53  „ 

16.7 

47.61 

30.4    . 

Mar.    1.5 

49.48  " 

26.0  "^ 

56.55  '^ 

76.2  '° 

7-65  " 

18.6   '9 
20.2    '^ 

47.73    " 
47.81       « 

29.7    ' 

11.5 

49.55   I 

26.2  ^ 

56.64    ^ 

77-4  " 

7.72     7 

293  : 

21.5 

49.58  I 

26.6  ^ 
27.2 

56.67    f 

78.8   * 

7-75    I 

21.6  '^ 

47.85  ;t 

29.2 

31.4 

49.58  ° 

56.65    I 

7.75    ° 

22.8  " 

47.85  ^ 

29.3 

4 

7 

5 

3 

9 

3 

2 

Apr.  10.4 

49.54  ,    27.9   , 

56.60 

82.0 

7.72     , 
7.66    ^ 

237    . 

24.3    ^ 

47.82 
47.76  J 

29.5  . 

20.4 

49.47   „ 

28.7  *' 

56.51  9 

83.5    5 

29.9  * 

30.4 

49.38  I 

29.6  ^ 

30.4  0 
31.2  ^ 

56.40  ' 

84.9   * 

7.59    I 

24.7     4 

47.69  7  30.4  ^ 
47.60  9  31.0 

May  10.3 

49.28  ° 

56.28 " 

86.2  '5 

7-5°  ,1 

24.9 

20.3 

49.18  ° 

56- '4   ^ 

87.3  " 

7.40  " 

24.8     ^ 

47.51  9 

31.5  ^ 

II 

7 

14 

0 

II 

2 

10 

'-'     ^    6 

30.3 

49.07    ,^ 

3'-9    6 

32.5    ^ 

56.00 

88.1 

7-^9  ,^ 

24.6 

4741  ,^ 

32.1  ^ 
32-7  . 

June   9.3 

48.96   11 

55.86  \* 

88.6    5 

7'9    ! 

24.2      ^ 

23.6     ^ 
22.8     * 

47.31  '^ 

19.2 

48.86   '° 

32.9     , 

55.73    ^ 

88.9    -5 

7-°9    ! 

47.22  ^'33.3  _ 

29.2 

48.77      I 
48.69      I 

33.2    ^ 

55-61 

88.8    ' 

6.99  " 
6.91    J 

47.13  ^ 
47.05  J 

33-8  t 

July    9.2 

33-4    J 

55.50  " 
9 

88.5    3 

21.9    ^ 

10 

34-3  * 

19.1 

48.63       ^ 

33.5    . 

55.41  , 

87.9    ^ 

6.83     . 
6.77    ^ 

20.9 

46.99     34.6 . 

29.1 

48.58      I 

33.3    _ 

55.34  I 

87.0    9 

.^  ^  10 
19.9 

46.94  5 

34-9  , 

Aug.    8.1 

48.55      I 

330   ^ 

55-29  I 

85.8  " 

6.73  ;* 

18.8  " 

46.90  ^ 

2 

18.1 

48.54      ' 

32.5    ; 

55-27  ' 

84.4  ]* 

6.71   ' 

17.8  '^ 

46.89  ' 

35.1    I 

28.0 

48.56      ] 

31.8   I 

55-28    ' 

82.7  '7 

6.72   ' 

16.8  '° 

46.90  ' 

34-9   , 

5 

9 

4 

19 

3 

9 

4 

3 

Sept.  7.0 

48.61 
48.69  ^° 

30.9  „ 

55-32 
55-40 

80.8 

6.75   , 

15.9    . 

46.94  ^ 

34.6  ^ 
34.0  3 
33-2  ,^ 

17.0 

29.8 

78-7  " 

6.82     7 

15.2     ' 

47.01  ' 

27.0 

48.80  " 

28.5  ^^^^ 

55.51    ' 
55-^7   ^ 
55.87  '" 

76.4  2 

6.93  "    14.8  4 

47.11 1^ 

Oct.    6.9 
16.9 

48.95  [I 
4913 

27.0    5 

74-0   1 
7'-4!j 

7.25 

14.6  ^ 

14.7  I 

47.25  ^ 
47.43 

32.2  ^° 
31.0" 

23 

19 

24 

361 

23 

5 

21 

15 

26.9 

49- 36    , 

^^•3  ,, 

5639 !! 

68.8 
66.2  '^ 

7-48      , 

15.2    „ 

47.64  ,^ 

295  „ 

Nov.   5.8 

49.62  f 

21.2^' 

7.74   '^       16.0    ^ 

47.89  '5 

^7-8 ': 

15.8 

49.91  ^9 

^9-^  !' 

56.7.  f^ 

^3-^  ^! 

8.03    ^9       ,7.2  " 

48.18^9 

^5-8^ 

25.8 

50.23  ^^ 

1-6.8  '^ 

57.06  35 

61.2  ="» 

8.35  ^'  ;  18.8  ^^ 

48.49  ^' 

23.8  ~ 

Dec.    5.8 

50.57  ^^ 

14.6" 

57-43  ^i 

59.0  " 

8.69  34  ^  20.7  '9 

48.82  ^^ 

21.6" 

35 

21 

38 

20 

34 1        21 

34 

22 

15.7 

50.92 

12.5 

57-S^  ,^ 

570 

9.03      ,  22.8 

49.16 

1 9-4  „ 

25.7 

51.27^^ 

20 

58.20  39 

55-3  11 

9-37  ^"^     25.1  ^3 

49.50  34 

'7-3  ! 

35-7 

51.60^^ 

58.57  ^' 

54-0  '3 

9.71  34     27.5  ^^ 

49.83  ^^ 

15.2  " 

Sec*,  Tan* 

1.040      +0.285 

1.200 

+0.663 

1.032      -0.255 

1.006  +0.114 

Mean  Place 

46».859    39".62 

53".  502 

89".97 

5».38i      6".26 

45'.27o    43".50 

D^^  a.  Dm  a 

0.00         +0.02 

0.00 

+0.04 

0.00        -0.02 

0.00        +0.01 

U^S^DmS 

-0.4 

+0.2          1 

-0.4 

+0.2 

-0.4 

+0.2 

-0.4 

+o.a 

[Eph  xs) 


APPARENT  PLACES  OF  STARS,  1915 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


It  Centanri. 

2  Leonis. 

r  Leonis. 

A.  Draconis. 

Mean  Solar 

Mag.  4.3 

Mag.  4.0 

Mag. 

5-2 

Mag.  4.1 

Date. 

• 

Right 

DtcUna- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tionS. 

Ascension. 

tion  N. 

Ascension. 

UonN. 

Ascension. 

tion  N. 

h     m 

0       / 

h     m 

0          r 

h     m 

0      / 

h     m 

0             / 

II     17 

-54  I 

II    19 

+  1059 

II    23 

+   3  19 

II 

II    26 

+6947 

Jan.    0.7 

8!l7 

^f-7  ,8 

8 
30.75    .. 

44.0, „ 

s 

35-00 

23-3 

s 
25.59  _ 

40.0 

10.7 

8.60^^ 

20.5  ^« 

31.07^ 

42.1  '9 

35.32  3» 

21.3  '* 

26.33  It 

40.1    ^ 

20.6 

8.99  ^^ 

23.6  3' 

3^-37^! 

40.5    ' 

35-61  '9 

19-4 " 

27.01  ^ 

40.8    7 

30.6 

9.33  ^J 

27.0  ^7 

3^-^3',J 

39.2    3 

35.87  t 

17-7  :^ 

27.61  ^ 

4^-^  11 

Feb.    9.6 

Q.OI 

20 

3-^5- 

38.2  - 

36.09  1^ 

16.3 "» 

28.12  5^ 
39 

43.8  ll 
22 

19.6 

9-8'  ,. 

34-2  ,. 
413:, 

32.03 

37-5    , 

36.27 

15.2 

28.51 

46.0 

Mar.    1 .5 

9.95  '* 
10.03 

32.16  ^\ 

37.2   3 

36.40  \ 
36.48   » 

14.3  \ 
13.7  ^ 

28.78  ^7 

48-5 

54- »  J 
56.9  "^ 

11.5 

32.24 

37-1 

28.93   ^ 

21.5 

10.04    ' 

44-6^3 

32.29    5 

37-2 

36.53    \ 

13.4  ^ 

28.96     ^ 

314 

10.00   * 

47.7  ^\ 

32.29   ° 

37.5    ^ 

36.54 

13.3 

28.86   '° 

9 

28 

3 

s 

a 

I 

20 

'7 

Apr.  10.4 

9-91  ,^ 

5°-5  „ 

32.26 

38.0 

38.6 ; 

36.52 

13.4  , 

28.66 

59-^  ,r 

20.4 

9-77   * 

530  ^5 

32.21    1 
32.13    ^ 

36.47    \ 

13.6  ' 

28.37  ^^ 

62.1  *s 

304 

9.60   7 

55.1  " 

39-3    , 

36.40    ^ 
36.32    „ 

14.0  ^ 

28.00  ^" 

64-2 " 

May  10.3 

9-4'  ! 

56.8 

32.04    9 

40.0   7 

14.5  ^ 

27.57  ^^ 

659 

20.3 

9-'9" 

58.1  »3 

3^-94  ^ 

40-7    , 

36.23  / 

15.0  I 

27.10"^' 

67.1 " 

24 

7 

10 

7 

10 

0 

49 

7 

303 

8-95  ,, 

58.8 

3'-84  .„ 

41-4    <i 
42.0 

42.6 ; 

36.13  ,„ 

15.6  ^ 
16.2  ^ 

26.61 

67.8 

June   9.3 

8-7'    ' 

591    ^ 

31-74  " 

36.03  »° 

26.11  5° 

68.0  ' 

19.2 

8-47  '* 

590    . 

58.4    ' 

31.65   ; 

35.94    ' 

16.7    5 
17.3    \ 

25.62  ^l 
25.16^^ 

67-7  i 

66.9  * 

29.2 

8.23  »* 

31.48   ^ 

43 -o   "^ 

35.85    ' 

35.77    , 
7 

July    9.2 

8.00 '3 
30 

57.3 :; 

43.3  \ 

17.8    5 

s 

24.73  J^ 

^5-^  \l 

19.1 

7.62  " 

55-8  ,8 
540  " 

3t.4i    g 
31.35   ° 

43.6  , 

35.70    ^ 

18.3 

24.35  ^^ 

63-8 ,, 

29.1 

43.7 

35.65    \ 

18.7    ^ 

23.77  ' 

589 ! 

Aug.   8.1 

7-47  ;^ 

5'-8'! 

31.32   3 

43.6 ; 

35.61    ^ 

19.0    -^ 

i8.i 

7-37  '° 
7-31    ^ 

49.4  \\ 

31.30 

43.4  , 

35.59    ^ 

19.2    ^ 

23.58 11 

560  9 

28.0 

469  '5 

31.31    ' 

42.9  \ 

35.59 

19.2    ° 

23.47 " 

52-8  3» 

0 

35 

4 

3 

2 

3 

35 

Sept.  7.0 

7-3 »    . 
7-37   ° 

44-4 
4'-9,: 

31-35    . 
31-42  ,; 

42.3  „ 

35.62 
35.68  / 

19.0 

23.44  ^ 
23.50  ^^ 

49-3  „ 

17.0 

4'-5  ,! 

18.7  3 

45-8  35 

27.0 

7.50  3 

39.5  \\ 

31.52  " 

40.5 : 

35.78    ^ 

18.1  ^ 

23.65  2 

42.1  37 

Oct.    6.9 

769  Z 

37-3  " 

31.66  \\ 

39.2  3 

35.91  *^ 

17.2  9 

23.89  ^^^ 

38-4  ^l 

16.9 

7-95   ! 

35-6   I 

31-83  '^ 

37-7 

36.09  ^» 

16. 1 " 
^3 

24.23  ^, 

34-8  f 

3» 

14 

22 

17 

31 

43 

34 

26.9 

8-27  ,0 

34-2    g 
33-4 

32.05 

36°  ,„ 

36.30 

*4-8    , 

24.66 

31-4  „ 

Nov.  5.8 

8.65  3« 

32.30  ^^ 

34-'  '? 

36.54  "* 

13-2  'I 

25.18  f 

28.2  3' 

15.8 

9.08  « 

2 
33-2 

32.58  ^^ 

3^° 

36.82  «» 

11.4  '* 

25.77  z 

^5-3  !' 

25.8 

9-55^ 

33.5   ^ 

32.89  ^^ 

29.8  " 

37-13^' 

^    -    20 

94  _ 

26.44  '^ 

22.8  's 

Dec.    5.8 

10.04^ 

34.4  ,^ 

33-23  _ 

^7-6  !! 

37-46  33 

«  .*  22 
7.2 

27.16  7^ 

20.8  '" 

49 

15 

34 

22 

34 

22 

75 

15 

15-7 

10.53 

35-9  ,, 

33.57  _ 

^5-4  ,, 

37-80 

5-^   . 

27.91  ,, 

19-3    „ 

25-7 

II.OI  ^ 

38-0 

33.91  ^^ 

^3-3  _ 

38.1434 

2.8" 

28.68  77 

18.4    9 

35.7 

11.48^7 

40.5  ^^ 

34.25  ^^ 

21.4^9 

38.46  3* 

^  -  21 
0.7 

29.43  75 

18.1    3 

Sectf,Tand 

1.702       -1.377 

1. 019      +0.194 

1.002 

+0.058 

2.895      +2.717 

Mean  Place 

7-.546    3o".24 

29'.634    5i".30 

33*.984 

28".29 

22».439    6i".25 

iy^a,D«a 

-o.oi        -0.09 

0.00        +0.01 

0.00 

0.00 

+0.01         +0.18 

h^6,D^6 

-0.4 

+0.2 

-0.4 

+0.2 

-0.4 

+0.2 

-0.4 

+0.1 

[Eph  15I 
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APPAEENT  PLACES  OE  STARS,  1915, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.7 
10.7 
20.6 
30.6 

Feb.    9.6 

19.6 
Mar.    1.5 

21.5 
31.5 

Apr.  10.4 
20.4 

30.4 
May  10.3 

20.3 

30.3 
June   9.3 

19.2 

29.2 

July    9.2 

19.2 
29.1 
Aug.  8.1 
18.1 
28.0 

Sept.  7.0 
17.0 
27.0 

Oct.  6.9 
16.9 

26.9 
Nov.   5.9 

158 
25.8 

Dec.    5.8 

15.7 
25.7 
35.7 


^Hydxae. 

Mag.  3.7 


Right 
Ascension. 


h     m 
II    28 


Sec  S,  Tan  6 
Mean  Place 


D^^  a,  Dm  a 
D^  S,  D«  8 


s 
49.82 

50.17 

5049 

50.77 
51.00 

5119 

51-33 
51-42 
51.46 

51.47 

51.44 
51.38 
51-30 
51.20 
51.08 

50.96 
50.83 
50.70 

50.57 
50.45 

50.34 
50.25 

50.17 
50.12 
50.10 

50.11 
50.16 
50.26 
50.40 
50.58 

50.82 
51.10 

51-41 

5^.75 
52.12 


35 

32 
38 

23 
19 

14 

9 
4 

I 

3 

6 

8 

10 

12 

12 

13 

13 

13 
12 

II 

9 
8 

5 

2 

I 

5 
10 

14 
18 

24 

28 

31 
34 
37 
38 


52-50 
52.87  ^l 
53.23  ^^ 


Declina- 
tion S. 


31  23 


»# 


7.S 
10.5  'I 

T,  ^  28 
13-3  ^ 

i6.2  "9 
19.1  '^ 


22.0 

24.8 
27-4 

29.7 
31.8 

33.7 
35.2 

3^-4 
37.3 
37-9 

38.2 

38.1 

37.7 
37.0 
36.0 

34.8 

33-4 
31-8 
30.1 
28.3 

26.6 
25-0 
23.6 
22.5 
21.7 

21.3 

21.3 
21.8 

22.8 

24.2 

26.0 
28.2 

30.7 


29 

28 
26 

23 
21 

19 

15 
12 

9 
6 


A.  Gentanxl. 
Mag.  3.3 


Right 
Ascension. 


4 
6 

7 
8 

7 

6 

4 

I 

8 
4 

o 

5 
10 

14 
18 

22 
25 


1. 172 
49". 112 


-0.610 
I4".i9 


0.00 
-0.4 


-0.04 
+0.1 


h     m 
II    31 


51.53 
52.07 

52.56 

52.99 

53-34 


54 
49 
43 
35 
27 


12 


53-61 
53.80  ^9 

53-92 
53-95 
53.91 


3 

4 

10 


53-81 
53-65 

53-44 
53-19 
52.91 


16 
21 

25 
28 

31 


52.60 

52.27 

51.94 
51.60^^ 

51.27" 


33 
33 


33 
30 


50.97 
50.69 

50.46 
50.28 
50.16 

50.11 
50.14 
50.25 

50.45 
50.74 


28 

23 
18 

12 


3 
II 

20 

29 

37 


51. II 
51.56^5 

52.07  ^l 

52.63 
53.22 


56 

59 
60 


53.82 

54-41 
54-98 


59 
57 


Declina- 
tion S. 


—  62  32 


n 


46.6  '^ 

49.6  3° 

52.9  ^^ 

56-4  ii 

37 
60.1 

63.9  ^^ 
67.6  37 

71.2  3<^ 

74-7  II 
32 

77.9 
8b.7 

83.2 

85-3 
87.0 


88.1 
88.8 
89.0 
88.7 

87-9 

86.6 
84.8 
82.8 
80.4 
77-8 


28 

25 
21 

17 
II 

7 

2 

3 
8 

13 

18 
20 

24 
26 

27 
28 


t^Leonis. 

Mag.  4.5 


Right 
Ascension. 


75.1 

723  ,^ 
69.6  ^7 

67.1  "5 
65.0 


21 

x8 


63.2 

62.0 
61.2 
61. 1 

61.6 

62.8 
64-5 


12 

8 
I 

5 
12 

17 


66.8  *3 


2.169      ~i-925 
5i'.i4i    s^"'03 

-o.oi         -0.13 
-0.4  +0.1 

rEph  lO 


h     m 
II    32 


s 
36.73 
37.05 

37.35 
37.61 

37.84 

38.02 
38.16 
38.26 

38.31 
38.33 

38.31 
38.27 
38.21 

38.14 
38.05 

37.96 
37.87 
37.77 

37-68 
37-60 

37-52 
37.46 
37-41 
37-39 
37.38 

37-40 
37.46 

37.55 
37.67 
37.83 


32 
30 
26 

23 
18 

14 
10 

5 

2 


4 
6 

7 
9 
9 

9 

10 

9 
8 

8 

6 

5 

2 

I 
2 

6 

9 

12 

16 
21 


24 

27 
30 


38.04 
38.28 

38.55 
38.85 

39.18^3 
34 

3952  ,^ 

39-86  34 
40. 1 9  33 


Declina- 
tions. 


—    021 


n 


19.6 

21.8 

23.8 

25.6 

27.2 

28.6 
29.7 

30.5 
31. 1 
31.4 

31.5 
31.4 

31.2 

30.9 
30.5 

29.9 

29.4 
28.8 

28.2 

27.6 

27.0 

26.5 

26.0 

25.7 
25.4 

25.4 

25.5 

25.9 
26.5 

27.4 

28.6 
30.0 

31.7 
33.6 

35-7 

37-9 
40.1 

142.3 


23 
20 
18 
16 
14 

II 

8 
6 

3 

I 

I 
2 

3 
4 
6 

5 
6 

6 

6 

6 

S 

5 

3 

3 
o 

I 

4 
6 

9 
12 

14 

17 

19 
21 

32 

32 

22 


7t  ChamaftlcftBtig. 

Mag.  5.7 


Right 
Ascension. 


Derliiia> 
tionS. 


h 
II 


33 


1. 000 
35".798 


15 


-0.006 
".6i 


0.00 
-0.4 


0.00 
+0.1 


s 

44.87 

45.77 
46.58 

47.27 
47.84 

48.28 

48.57 
48.72 

48.74 
48.62 

48.39 
48,05 

47.61 
47.08 
46.49 

45-84 
45.15 
44.44 
43.72 
43.03 

42.37 

41.77 
41.26 

40.84 
40.55 

40.39 
40.38 

40.53 
40.83 

41.30 

41.92 
42.66 

43.52 
44.46 
45.45 

46.45 
47.44 
48.39 


-7525 


»r 


90 

81 

69 

57 
44 

29 

IS 

2 

12 
23 

34 

44 

53 

59 

65 

69 

71 
72 

69 
66 

60 

51 
42 

29 
16 


15 

30 

47 
62 

74 
86 

94 

99 

100 

99 
95 


17.7 
20.0  * 

22.9^ 
26.2  33 

29-7  ]1 


33.5 
37.4 


39 

39 


41-3 
45.2?^ 

48.9^^ 

52.5 

55-7  f! 
58.6  f. 


«5 

30 


61. 1 

657      . 

66.2  ^ 

66.1  ' 

62.8  '* 
60.7" 

52.7 

49-7  J 
46-81 

44.0 

41.5  j 
39-3 ,, 

36.5  ^ 
36-0 

36.2  [ 


37.0 

38.4  L^ 
40.4 


30 


3-975      -3-847 
44' .826    33  ".58 


-0.01 
-0.4 


-0.25 
+0.1 


APPAKENT  PLACES  OF  STARS,  1915. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


If  am  Solar 
Date. 


Jan.  0.7 
10.7 
20.7 

Feb.    9.6 

19.6 
Mar.    1.5 

21-5 

31-5 

Apr.  10.4 
20.4 

30.4 
May  10.4 

20.3 

30.3 
June  9.3 

19.2 

29.2 

July    9.2 

19.2 
29.1 
Aug.  8.1 
18.1 
28.1 

Sept.  7.0 
17.0 
27.0 

Oct.  6.9 
16.9 

26.9 
Nov.  5.9 

15.8 

25.8 

Dec.   5.8 


Mean  Place 


SDiaconis. 

Mag.  $.$ 


Right 
Aacension. 


h 
II 


m 

37 


47.98  J 

49.18  57 
49.66 


48 
38 


50.04 

5032 
50.48 

50.53 
50.48 


28 
16 

5 

5 

IS 


23 


50.33 
50.10 
49.8030 

49.44  ^ 
49.04 


40 
42 


48.62 
48.19 
47.76 

47.35 
46.97 

46.62 
46.32 

46.07 
45.88  ^9 

45.76 


43 
43 
41 
38 
35 

30 

25 


13 


45.71 

45.74 

45.85 

46.04 

46.32 

46.68 
47.12 
47.64 

48.23 
48.87 

49.55 
50.24 

50.92 


II 

19 

38 

36 

44 
52 
59 
64 
68 

69 
68 


DecUna 
tioo  N. 


+  67  12 


ft 


33.8 
33.6 

34-1 
35.2 
36.8 

38.8 
41.2 

43.9 
46.7 

49.5 


3 

5 
II 

16 

30 

24 

27 
28 

38 

27 


25 
33 

18 


52.2 

54-7 
56.9 
58.7 

60.1   '4 
9 
61.0 

61.4 

61.3 
60.6 

59.5 


4 
I 

7 
II 

16 


20 

25 

38 

31 


57.9 

55-9 

53.4 
50.6 

S3 
44.2 

40.7  35 

33.5  ^! 

29.8  37 
35 

26.3 

33 


23.0 
20.0 

17.4 
15.2 

13.5 
12.3 

II.8 


30 

36 

33 

17 

13 

5 


3.583 
44V648 


+2.380 


S5".43 


+0.01 
-0.4 


+C.16 
+0.1 


C  Ciateris. 
Mag.  4.9 


Ricfat 
Ascension. 


h     m 
II    40 

s 
27.89 
28.23  34 

28.54  II 
28.81  ^7 

29.05  ^^ 
19 

29.24 
29.38 
29.49 

29.55 
29.58 

29.57 

29.53 
29.47 

29.40 

29.31 

29.21 
29.11 
29.01 
28.91 
28.81 

28.72 
28.64 
28.58 

28.54 
28.52 

28.53 
28.57 

28.65 

28.77 
28.93 


14 
II 

6 

3 

I 

4 
6 

7 

9 

10 

10 
10 
10 
10 

9 

8 
6 

4 

3 

I 

4 
8 

13 
16 
31 


25 

38 


29.14 

29.39 
29.67 

29.98  3' 

30.32  34 
35 
30.67 
31.02  35 

31.37^^ 


Declina- 
tions. 


-1752 


// 


39.5 
42.0 

44.5 
47.0 

49.3 

51.6 

53.7 
55.5 
57.1 
58.5 

59-6 
60.5 
61. 1 
61.5 
61.7 

61.6 

61.3 
60.9 
60.2 

59.4 

58.4 
57.4 
56.3 
55.1 
540 

53.0 

52.1 

51.4 
51.0 

50.9 


25 

25 
25 
23 
23 

31 
18 
16 

14 
II 

9 
6 

4 

3 

I 

3 

4 

7 
8 

10 

10 
II 
12 
II 
10 

9 

7 

4 

I 

3 


6 

9 

14 


51.2 
51.8 

52.7 

54.1 

55.8  ^7 

19 

57.7 
59-9  ,^ 
62.3  "^ 


23 


1.051         -0.333 
37".  154     41  ".36 


0.00  -0.03 

-0.4  +0.1 

[Bph  ssl 


X  XJr8»  MaJorU. 
Mag.  3.8 


Right 
Ascension. 


h     m 
II    41 

35-70 
36.14 

36.55 !' 

36.92  37 
37.50 

37.69  ^: 
37.82  ^3 

37.88  ; 

37.89  I 


37.84 

37.74 
37.60 

37.44 
37.25 

37.05 
36.85 
36.65 

36.46 
36.28 

36.11 

35.97 
35.86 

35.78 

35-73 

35.72 

35.76 

35.84 

35.97 
36.16 


10 

14 
16 

19 
30 

30 

30 

19 
18 

17 

14 
II 

8 

5 

I 

4 
8 

13 
19 
24 

36.40 

36.69  ^^ 

37.04  n 

37.42  3 

37.84  ^ 
44 

38.28 

38.73  ^l 
39.18  ^5 


Declina- 
tion N. 


+  4814 


ff 


43.9 

43.1 
42.8 

43.1 
43.9 

45.2 
46.8 
48.7 

50.9 
53.1 


8 

3 

3 
8 

13 

16 
19* 

33 
23 

23 


21 
20 


55.4 
57.5 

59-5 
61.2  '7 

62.6  '4 
II 

63.7 

64.4 

64.7 

64.5 
64.0 


7 

3 

2 

5 
10 


13 


63.0 

61.7 

60.0 '7 

-o  ^  20 
58.0 

55.6 


24 
26 


53.0 
50.2 

47.2 
44.1 
40.9 


28 

30 
31 
32 
32 


37.7  .^ 
34.6  II 
31.6  3° 

28.9  "7 
26.5  '^ 


21 


24.4 
22.8 

21.7 


16 

II 


1.502      +1.120 
34".o89    62  ".66 


0.00 
-0.4 


+0.07 
+0.1 


/3  Leonls. 

(Denebola.) 
Mag.  2.2 


Right 
Ascension. 


h     m 
II    44 


44.54  ,, 
44.87  II 
45.19^3 
45.47 

^5-71  ,: 


45.91 
46.07 

46.18 

46.24 

46.27 

46.26 
46.22 
46.16 
46.09 
46.00 

45.90 
45.80 

45.69 
45.59 
45.50 

45.41 

45.34 
45.28 

45-24 
45.22 

45.23 
45.27 
45.35 
45.46 
45.61 


16 

II 

6 

3 

I 

4 
6 

9 
10 

10 
II 
10 

9 
9 

/ 

6 

4 
2 

I 

4 
8 

II 

15 
19 


23 

27 


45.80 

46.03 

46.30 

46.60  30 

46.93  33 
34 

47.27 

47.62  "^^ 

47.96  34 


Dedina. 
tionN. 


+  15     2 


/# 


40.5 
38.7 
37.2 
36.0 

35.1 

34.6 
34.4 
34.5 
34.9 
35.5 

36.2 

37-1 
38.0 

38.9 
39.8 

40.6 
41.4 
42.0 
42.4 
42.7 

42.9 
42.8 

42.6 

42.2 

41.6 

40.7 

39.7 

38.4 
36.8 

35.1 

33.1 
31.0 

28.8 

26.5 

24.2 

21.9 
19.8 
17.8 


18 

15 
12 

9 

5 

3 
z 

4 
6 

7 

9 
9 
9 

9 

8 

8 
6 

4 

3 

a 

X 

2 

4 
6 

9 

10 

13 
16 

17 

21 

23 

23 
23 
23 

21 
20 


1.035       -)-o.269 
43'-528     So".i6 


0.00 
■0.4 


*0.02 

+o.r 
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APPARENT  PLACES  OP  STARS,  1915. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


/^Vlzflnis. 

Qroombildge  1880.  | 

;^  XJrue  ICaJoiis. 

TTVlZfiBis. 

Mag.  3.8 

Mag. 

6-5 

Mag.  2.5 

Mag.  4.6 

Mean  Solar 

Date. 

Right 

Dcclhu- 

Right 

Declina- 

Right 

Declina- 

Right 

DcCoB^ 

Asceasicm. 

tioaN. 

Ascension. 

tion  N. 

Ascension. 

UonK. 

tionN 

h     m 

0       / 

h     m 

0             # 

h     ta 

•       / 

h     m 

•     f 

II    46 

+     2  14 

II    48 

+3818 

II    49 

+  54    9 

II    56 

+  7  4 

Jan.    0.7 

16.93  ^^ 

324  _ 

s 

6-39  „ 

87.0 

s 

23-74 

42.2 

31.89         ,70.5.. 

10.7 

17.26  ^^ 

22 

3°-^     TO 

85.6  't 

24.23  f 

4»-5  ; 

32.22  33 

^•4 

66.6'* 

20.7 

17.57^' 
17.85  ^J 

-:» 

84.8  * 

24.68  ^5 

41.4 

32.53  il 

30.6 

7-51  't 

84.4  " 

25.10^ 

41.8  * 

32.82  ^9 

65-1  '5 

Feb.    9.6 

18.08^3 

25-0  s 

7.81  30 

84.6  ' 

25.46  3^ 

42.8  " 

33.07  ^f 

63-8  i 

30 

12 

2S 

s 

30 

»s 

20 

10 

19.6 

18.28  ^ 

18.44 ;' 

23.8 

8.06 

85-1 

25.76 

44-3    „ 

33-27  _ 

62.8 

Mar.    1.6 

22.9     9 

8.25  '9 

86.1  "> 

25.98  " 

46-'    ! 

33.44  ,^ 

62.1     ' 

11.5 

18.55 " 

22.2     ' 

8.38  »3 
8.46    * 

87.4  ]l 

26.13  '5 

483  " 

33.56  " 
33.64    ] 

61.8       ^ 

21.5 

18.62  7 

21.8    4 

88.9 11 

26.20    '^ 

5°-7  :i 

61.7 

315 

18.65  3 

21.6     ' 

8.49    3 

90.6 '7 

26.21    ^ 

53.1  '* 

33.68    ^     61.8 

0 

0 

I 

17 

S 

'S 

0:             0 

Apr.  10.4 

18.65 

21.6 

8.48    ^ 

92-3    , 

26.16 

55-^  -. 

33.68        '62.1 

20.4 

18.62  3 

21.8     * 

8.42    t 

94-0  'I 

26.05  " 

58°  * 

33.66    ^     62.6  f 

30.4 

18.57 1 
18.51 1 
18.43  „ 

22.2     ^ 

8.34    * 

95-6  ; 

^5-^9  'J 

60.1" 

33.62  ;♦ 

^3-2  4 
63.8 

May  10.4 

22.6     ^ 

8.23 

97.1    S 

^5-^9  '^ 

62.0  *9 

33.55  I 

20.3 

23.1     I 

8.10*3 

98-3  " 

25.47  " 

63-5  'S 

33.48  ^  64.5 : 1 

9 

6 

14 

10 

23 

13 

9,     M 

30-3 

18.34  „ 

23.7    . 
24.3    I 

249  ! 

796  ,^ 

99-3   , 
99-9  , 

^5-24,, 

647  , 

33.39  ^ 

65-2  . 

June   9.3 

18.25 1 

7.82  *4 

24.99  11 

65.4 1 

3330 ^^  65.9 ; 

193 

18.16  9 

7.68  '* 

100.2   3 

24-75  ^ 

65.6  » 

33.20  '^  66.6 1 

29.2 

18.07 ' 

25.5  t 

7-54  ;t 

I00.2    ** 

^^•51 :: 

654 ' 

64.8  * 

33.11  9 

67.1  * 

July    9.2 

17.98 1 

26.0  5 

7.41  '^ 

99-8  :* 

23 
24.29  " 

33.02  9 

67.6  * 

7 

5 

13 

7 

21 

II 

8               4 

19.2 

17-91  , 

26.5 

729  .„ 

99-1, 

24,08 

63.7 ,, 

32.94        ,  68.0 
32.86    I    68.3   ? 

29.1 

17.84 1 
17-78  J 

26.9  ^ 

7-19  ~ 
7"     6 

7-05  * 

980  " 

23.90  ;* 

^^•3   ^ 

Aug.    8.1 

27.2  ^ 

96.6  ;;^ 

23.75  ^ 

60.4*9 

32.80    J 

68.4 ; 
68.4  * 

18.1 

17-75   I 

27.4  ^ 

94-9^^ 

23.63  " 
23.55  ! 

58-'  li 

32.75  ; 

28.1 

1773    , 

27.5  ] 

7.02    3 

92.9'* 

55-6^ 

32.72  ^ 

68.2 

I 

I 

0 

"3 

3 

39 

I 

4   1 

Sept.  7.0 

17.74      , 

27.4 

7.02 

9°-^« 

23.52 

5^-7  ,„ 

32.73  ^ 

67.8 

17.0 

17-7^   t 
17.86   * 

27.1  3 

7-07    1 

7-15  „ 

88.1*5 

23.54  ^ 

49-7  ^! 

32.75  , 

67.2  J 

27.0 

26.6    s 

'  85-4'^ 

23.61  ' 

4^5  ^! 

32.82  ' 

66.4,° 

Oct.    7.0 

17.97  " 

25.8    * 

7.27  " 

82.5  »9 

23.74  '^ 

43-1  34 

32.92 1"" 

65-3 

16.9 

18.12  ^5 

24.0 

7.44 '7 

79.5^° 

23.93  '^ 

39-7  ^, 

33.06  J 

64.0 

19 

13 

22 

3» 

25 

33 

18 

*s 

26.9 

'^•31  „ 

^3-5    . 

7-6^  „ 

764,^ 

24.18 

36-4  „ 

33-24  „ 

62.5  g 

Nov.   5.9 

i8.54-^J 

21-9  ,a 

7.93 

73-4^: 

24.49  :^ 

33- 1  ^, 

33-46 
33.72  '"^ 

15.8 

18.81  ^7 

20.1   '* 

8.24  3' 

1  70.33' 

24.85  ^^ 

30.0  3 

58-8  ^'j 

25.8 

19. II  ^° 

18.2  '9 

8.58  34 

67.4  'I 

25.27^ 

=^7-2  !! 

34.01  ^ 

54-4  J 

Dec.    5.8 

1 9-43  ^ 

•  /:  ^  22 
16.0 

8.96  38 

64.8  »<^ 

25.72  "^^ 

24-7  's 

34-33  , 

34 

22 

40 

!                 34 

48 

21 

33 

22 

15-8 

19.77 

13.8 

936 

62.4 

26.20 

22.6 

34.66 

5"m 
50-0,, 

257 

20.11  ^^ 

TT      A     22 

II.O 

9.77  4' 

60.4'^ 

26.69  ^^ 

21. 1  '5 

35.00  34 

35.7 

20.45  ^^ 

*x    -    22 

9-4 

10.18  4' 

,    58.8  "^ 

27.19  5® 

20.0  " 

35.34  ^^ 

21 

47-9 

Seed,  Tan  5 

I. obi 

+0.039 

1-275 

+0.790 

1.708     +1.385 

1.008 

40.114 

Mean  Place 

i6'.o6o    37"-73 

5'075 

io3".7o 

22*. 014      62". 51 

3i».o32    77".«7_ 

D>a,  D«a 

0.00          o.co 

0.00 

+0.05 

0.00            +0.09 

0.00        +0.01 

D4,d,Du»S 

-0.4          +0.1 

-0.4 

+0.1 

-0.4                 0.0 

-0.4           0.0 

1 

[Eph  15I 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


McanS<^ar 
Date. 


Jan.  0.7 
10.7 
20.7 

30.6 

Feb.    9.6 

19.6 
Mar.    1.6 

11.5 
21.5 
31.5 

Apr.  10.5 
20.4 

30.4 
May  10.4 

20.3 

30.3 
June  9.3 

193 
29.2 

July    9.2 

19.2 
29.2 
Aug.  8.1 
18.1 
28.1 

Sept.  7.0 
17.0 
27.0 

Oct.  7.0 
16.9 

26.9 
Nov.  5.9 

15.9 

25.8 

Dec.    5.8 


Sec  a,  Tan  d 
Mean  Place 

33281** 


oviiglnis. 
Mag.  4.2 


Right 
Ascension. 


h 
12 


m 
O 


53.98  34 

54-29  i^ 
54.58  II 

54.83  '^ 


55.04 
55.21 

55.34 
55.42 
55.46 

55.48 

55.46 

55.41 

55.35 
55.28 

55.19 
55.10 

55.00 

54-90 

54.81 

54.72 
54.64 
54.58 

54.53 
54.50 


21 

17 

13 
8 

4 

2 


5 
6 

7 
9 

9 
10 

10 

9 
9 

8 
6 

5 

3 
I 


54-49   ^ 

54-51 

54-57  ,^ 

54-67  ! 
54.80  ]l 

54.98 
55.20 


22 

25 


55-45  ,^ 

55.74  2 

56.06  3^ 

33 

5^-^^  2A 

56.73  ^^ 

57.07  3* 


Declina- 
tion N. 


+    9  " 


It 


69.7 

67-7 
65.9 
64.4 
63.3 

62.4 
61.9 
61.6 

6i.6 
61.9 

62.3 
62.9 
63.6 
64.4 
65.2 

65.9 
66.6 

67.3 
67.9 
68.3 

68.7 
68.9 
68.9 
68.8 
68.5 

68.0 

67.3 
66.4 

65.2 

63.8 

62.1 
60.3 
58.2 
56.0 
53.8 

51.5 
49.3 
47.2 


20 
18 

15 
II 

9 

5 

3 
o 

3 
4 

6 

7 
8 

8 

7 

7 

7 
6 

4 

4 


3 
5 

7 
9 

12 
14 
17 

18 
21 
22 
22 

23 

22 

21 


1. 013  4^.162 

52».794    77 ".97 


S  Centami. 

Mag.  2.9 


Right 
Ascension. 


h 
12 

8 

57.07 
57.52 

57.94 
58.32 
58.65 

58.92 

59.14 
59.29 
59.39 
59.44 

59.44 
59.39 

59-31 
59.19 
59-05 

58.88 
58.70 

58.50 
58.29 
58.08 

57.88 
57.70 
57.53 
57.39 
57.29 

57.23 
57.23 
57.28 

57.40 
57-58 

57.83 
58.14 

58.51 
58.92 

59.37 


m 

3 


45 
43 
3S 
33 
27 

22 

15 
10 

S 
o 

5 
8 

Z2 

14 
17 

18 
20 
21 
21 
20 

18 

17 
14 
ZO 

6 

o 

S 
12 

18 
25 

31 
37 
41 

45 
46 


60.30  ^' 
60.77  ^^ 


Declina- 
tions. 


€  Corvi. 

Mag.  3.2 


Right 
Ascension. 


-5014 


n 


46.2 

48.5 

51.2 

54.2 
57.4 


23 

27 
30 
32 

33 


34 
33 


60.7 
64.1 

67.4  „ 
70.6  3' 

73.6  3^ 
29 

76.5 
79.0 

81.2 
83.1 
84.7 


25 
22 

19 
16 


85.8 
86.4 
86.7 
86.5 
85.9 


zi 

6 

3 

2 

6 
10 


84.9 

83.5  „ 
81.8  '7 

««  Q   20 
79.8 

77.6 


14 


22 


75.3 
73.0 
70.7 

68.6 
66.8 

65.3 
64.2 

63.6 

63.6 

64.1 

65.1 

66.7 
68.8 


23 

23 

23 
21 

18 
15 

II 
6 
o 

5 
10 

16 
21 


0.00        +0.01 
-0.4  0.0 

-1915 25 


1.564      -1.202 
56«.796    57".o5 


0.00        -0.08 
-0.4  0.0 

[£ph  If] 


35 


17 

13 

9 
6 


h     m 
12      5 

s 

45.60 

45-95  „ 
46.28  33 

46.84  *^ 

22 
47.06 

47.23 
47.36 

47.45 
47.51 

47-53 
47.52 
47.48 
47.42 
47.34 

47.26 
47.16 

47.05 

46.95 
46.84 

46.73 
46.64 

46.55 
46.48 

46.44 

46.42 
46.44 
46.49 

46.59 
46.73 

46.92 

47.15 
47.42 

47.73 
48.07 

48.42 
48.78 
49.14 


4 
6 

8 

8 

10 
II 
10 
II 
II 

9 
9 

7 
4 


2 
5 

ZO 

14 
19 

23 
27 

31 
34 
35 

36 
36 


Declina- 
tions. 


4  H.  Draconis. 

Mag.  5.1 


-22      8 


// 


47.0 

49.4 
51.9 


24 

25 
25 


54-4 
56.9  "^ 


59.3 
61.5 

63.6 

65.5 
67.1 

68.5 
69.6 

70.5 
71. 1 

71.5 

71.7 
71.6 

71.3 
70.8 

70.0 

69.1 
68.1 
66.9 

65.7 
64-5 

63.3 
62.2 

61.3 

60.6 

60.2 

60.1 
60.4 
61. 1 
62.1 

63.5 


24 

22 
21 

19 
z6 

14 

II 

9 
6 

4 

2 

I 

3 

5 
8 

9 

10 

12 

12 
Z2 
Z2 

II 
9 

7 
4 

I 

3 

7 
10 

14 
18 


20 


65.3 

^7-3  ^, 
69.6^3 


Z.080     -0.407 

4S».044    49". 52 


0.00 
-0.4 


■0.03 
0.0 


Right 
Ascension. 


h 
12 


m 

8 


9 
17.60 

18.77"^ 
19.90^^^ 

20.94  ^^ 
21.85 


22.61 
23.19 

23.57 

23.74 
23.72 

23.50 
23.11 
22.57 
21.89 
21. II 

20.26 

9.36 
8.44 

7.53 
6.65 

5.82 
5.06 

4-39 
3.83 
3.38 

3.07 
2.90 

2.88 

3.02 

3.31 

3-77 

4.39 
5.16 

6.06 

7.08 

8.19 

9.34 
20.52 


91 
76 


58 
38 

17 

2 

22 

39 
54 
68 

78 

85 

90 
92 

91 
88 

83 

76 

67 
56 
45 
31 

17 

2 

14 

29 
46 

62 

77 
90 

102 

III 

"5 
118 


Declina- 
UonN. 


+  78    4 


/f 


2 

4 
10 


54.7 

54-5 
54.9 
55-9 
57.6  II 

62.2  ^5 

Ar  r^28 
05.0 

68.0  5^ 

71.0  3^ 
30 

74.0 

76.8 

79.3 
81.4 

83.0 

84.2 
84.8 
84.8 

84.3 
83.3 


81.8 

79.7 
77.2 

74-4 
71.2 


28 

25 
21 

16 

12 

6 

o 

5 
10 

15 


21 

25 
28 

32 

35 

67.7  ,, 
64.0  ^l 

60.2  ^* 

''-'  38 

48.7 
45.2  ^^ 

42.0  ^^ 

39.1  '^ 

36.7  '' 
19 

34.8 

33.5    I 

32.9 


4.843       +4.738 
i3'-9S7    78".74 


0.00 
-0.4 


+0.32 
0.0 
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APPARENT  PLACES  OF  STARS,  1915 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.7 
10.7 
20.7 

30.6 

Feb.    9.6 

19.6 
Mar.    1.6 

21.5 
31.5 

Apr.  10.5 
20.4 

30.4 
May  10.4 

20.3 

30.3 
June  9.3 

193 
29.2 

July    9.2 

19.2 
29.2 
Aug.  8.1 
18.1 
28.1 

Sept.  7.0 
17.0 
27.0 

Oct.  7.0 
16.9 

26.9 
Nov.  5.9 

15.9 

25.8 

Dec.    5.8 

15.8 
25.7 

35.7 


<^  Cracis. 

Mag.  3.1 


Right 
AsccnsioD. 


26 

12 

6 


h     m 
12    10 

8 
37.79   „ 

38.32  53 
38.81  ^9 
39.26  ^^ 
39.65  ^^ 

39-97 
40.23 

40.42 

40.54 
40.60 

40.60 

40.55 
40.44 

40.29 

40.11 

39.89 
39.65 

39.39 
39.12 

38.84 

38.57 
38.32 
38.09 

37.89 
37-74 

37.65 
37.61 

37.65 
37.77 
37.97 


Sec  S,  Tan  $ 
Mean  Place 


D^^a,  Dm  a 


5 
II 

IS 
18 

22 

24 
26 
27 
28 
27 

25 

23 
20 

15 
9 

4 

4 
12 

20 

28 

38.25 
38.60  ^5 

39.02  J 

39- 50  ^ 

40.02  5* 

54 

40.56 
41. II  ^^ 
41.66^5 


Declina- 
tions. 


-5816 


/r 


22.7 
24.8  " 
27.4 

33.6  3' 

35 

40.6  ^^ 
44.1  35 

47.6  ^5 
50.9  33 


54.1 
57.0 
59.6 
61.8 

63.7 

65.1 
66.1 
66.6 
66.7 
66.3 

65.4 
64.0 

62.3 

60.3 

58.0 

55-5 
52.9 
50.4 
47.9 

45-7 

43.9 
42.4 

41.4 

41.0 

41.2 

41.9 

43.3 
45.1 


32 

29 
26 
22 

19 
14 

10 

5 
I 

4 
9 

14 

17 
20 

23 

25 

26 

25 

25 
22 

18 

15 
10 

4 

2 

7 

14 
18 


^  Vtum  Mftjoifs. 
Mag.  3.4 


X.902      -1. 618 

37'-7i3    35".20 


0.00 
-0.4 


-o.ii 
0.0 


Right 


h     m 
12    II 

s 

5.23 

5.76  5^ 

6.26  5^ 
46 


6.72 
7-13 

7.47 

7.74 

7.94 
8.05 

8.09 


41 
34 

27 
20 

XI 

4 
3 


10 
IS 


8.06 

7-96 
7.81 
7.62  '9 

6.86  ^l 
6.30  ^* 

5-77 

5-54  ,^ 
5-33  „ 
5.16 '7 

5.03  'I 

4.95 
4.92 

4.95 
5.04 
5.19 

5.41 

6.06  3<^ 

6.47 

6.93 


3 

3 

9 

15 
22 

29 


41 
46 

50 


7.43 
7.95 
8.47 


52 
52 


DccUna- 
tionN. 


+  5729 


tt 


55.7 
54.8 
54.6 

54-9 
55-9 

57.3 
59.2 
61.4 

63.9 
66.5 

69.1 
71.7 

74.1 
76.1 

77.9 

79.3 
80.2 

80.7 

80.7 

80.2 


9 

2 

3 
xo 

14 

19 
22 

25 
26 

26 

26 

24 
20 
18 

14 

9 

5 
o 

5 
10 


76.0  ** 
73-8  " 


71.2 

68.3 
65.2 
61.9 

58.4 

54-9 


26 

29 

31 
33 
35 
35 
36 


34 
33 


51.3 
47.9 

44.6 
41.6  30 

38.9  '' 

23 

36.6 

34.9  \l 
33.6  '3 


X.861       +1.570 
I3-.649    77".54 


;^Corvl. 

Mag.  2.8 


Right 


h     m 
12    II 

9 
26.51 
26.85  34 
27.1833 

27.47  *9 
27.73 


26 


27.95 
28.13 

28.27 

28.37 
28.43 

28.45 
28.45 
28.42 
28.36 
28.30 

28.22 
28.13 
28.03 

27.93 
27.83 

27.73 
27.63 

2755 
27.49 

27.44 

27.42 

27.43 
27.48 

27.57 
27.70 


22 

x8 

14 

10 

6 


3 
6 

6 

8 

9 
10 

10 

10 

10 

10 
8 
6 

5 

2 


5 

9 

13 
18 


22 
26 


27.88 

28.10 

28.36 

28.66  3^ 

28,98  3^ 
35 

29.33 
29.68  35 


30.03 


35 


tioaS. 


-17     4 


tt 


23 
24 


II. 2 

13.5 

18.3   '^ 

20.6  *3 
21 


22.7 

24.7 
26.5 

28.1 
29.4 

30.5 

31.4 
32.0 

32.4 
32.6 

32.6 

32.4 
32.0 

31.5 
30.8 

30.0 
29.1 
28.1 
27.1 
26.1 

25.2 

24.4 
23.7 

23.3 
23.2 

23.4 

23.9 
24.8 

26.0 
27.5 

29.4 

31.5 
33.7 


20 
18 
x6 

13 
II 

9 
6 

4 

2 

o 

2 

4 

5 

7 
8 

9 
10 

10 

10 

9 

8 

7 
4 

I 

2 

5 

9 
12 

15 
19 

21 
22 


1.046 

25'.94i 


-0.307 
1 1  "83 


8  Cuiiim  Venit 
Mag.  5.8 


Right 

Atcmwon. 


h     m 
12    II 


s 
53.49 
53.90 

54.29 
54.64 
54.96 

55.23 

55.44 
55-60 

55.70 

55.75 

55.75 
55.71 
55.63 
5552 

55.39 

55.24 
55.08 

54.91 
54.75 
54.59 

54.44 
54.30 
54.18 
54.08 
54.00 

53.96 
53.96 
54.00 
54.08 
54.21 


41 
39 

35 
32 
27 

21 
16 
10 

5 
o 

4 
8 


4 
8 

13 
18 


54.63  '^ 


28 
33 


54.91 

55-24   . 

55.60  3^ 

39 

55-99  ., 
56.40  ^' 
56.81  *' 


DccTd 


N. 


+  41    7 


41.0 

39.7 

38.9 
38.6 

38.8 

39.6 

40.7 
42.2 

44.0 

46.0 

48.1 
50.2 
52.2 

540 
55-6 

57.0 
58.0 

58.6 

58.9 
58.8 

58.3 
57-5 
56.3 

54.7 
52.9 


13 
8 

3 

2 

8 

II 

15 
18 

20 

21 

21 

20 
18 
16 
14 


10 

6 

3 
I 

8 
12 
16 
18 
22 


50.7 


3S 


48.2 

45-:)  ,8 


42.7 
39.7 

36.6 

33.5 
30.4 


30 


31 
29 


27.5 ,. 
24.8" 


22.4 
20.3 
18.7 


21 
16 


0.00  -fO.IO 

■0.4  0.0 

fBph  1^1 


0.00 
■0.4 


-0.02 
0.0 


x.328      40.873 
52*.324    S9".40 


0.00 
-0.4 


40.06 
-0.1 


APPARENT  PLACES  OE  STARS,  1915 


387 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


If  can  Solar 


Jan.  0.7 
10.7 
20.7 

30.7 
Feb.    9,6 

19.6 
Mar.    1 .6 

11.5 
21.5 

31.5 

Apr.  10.5 
20.4 

30.4 
May  10.4 

20.4 

303 
June   9.3 

19.3 
29.2 

July    9.2 

19.2 
29.2 
Aug.  8, 1 
18.1 
28.1 

Sept.  7.1 
17.0 
27.0 

Oct.  7.0 
16.9 

26.9 
Nov.  5.9 

25.8 
Dec.    5.8 

15.8 
25.8 

35.7 


P  Chaiiueleontis. 

Mag.  4.4 


Right 
Ascension. 


h 
12 


m 
13 


8 
18.80 

20.03 
21.19 
22.23 

23-13 
23.87 

24-45 
24.86 

25.10 
25.17 

25.07 
24.82 

24.42 

23.89 

23.24 

22.49 
21.66 
20.76 
19.83 
18.89 

17.96 
17.08 
16.29 

15.60 
15.05 

14.65 
14.44 

14.43 
14.63 

15.05 


133 

116 
104 

90 
74 

58 
41 
24 

7 
10 

25 

40 

53 
65 

75 

83 
90 
93 
94 
93 

88 

79 
69 

55 
40 

ai 

ao 
42 

63 
15.68 

17.48  9° 
18.60"* 

123 
138 


19.82 

21.10 
22.40 
23.68 


130 
128 


Dedinar 
tkmS. 


-7850 


tt 


ID.2 

19-4  ^' 
3S 

22.9 
26.6  37 

30.5  Z 

42.0 

45-5  ^^ 

51.7^^ 

as 
21 


54.2 

56.3 
57.9 
58.9 
59-4 
59.4 


16 
10 

5 
o 

6 


II 
16 
20 


58.8 

57-7 
56.1 

51.6*5 

37 

46.0  *9 

43.0 
40.0 

37.2 

34.7 
32.6 

30.9 
29.8 

29.3 

29.4 
30.2 
31-6 


30 

30 
38 

«5 

21 

17 
II 

5 
I 

8 
14 


r}  Viiflnis. 
Mag.  4.0 


Right 


h 
12 


m 
15 


s 
34.11 
34.45  ^t 
34.76  3' 

35.05 
35.31 


29 

36 


35.53 

35.71 

35.85 

35.95 
36.01 

36.04 
36.04 
36.01 

35.97 
35.91 

35.83 

35.75 
35.66 

35.57 
35.47 

35.38 
35.30 
35.22 

35.16 
35.12 

35.10 
35.11 
35.15 
35.24 
35.36 


33 

18 

14 

10 

6 

3 

o 

3 
4 
6 
8 

8 

9 

9 
10 

9 

8 
8 
6 

4 

2 

I 
4 

9 
12 

16 


35.52 
35.73 
35.97 

36.56  ^' 


21 

34 
28 


36.89 

37.23 
37.57 


33 

34 
34 


Declina- 
tions. 


—    Oil 


tt 


45-7  „ 

22 
.^   ^  30 

53.4 


54.8 
55.9 
56.7 
57.2 

57.5 

57.6 
57.5 
57.3 
56.9 

56.4 

55-9 
55.3 
54-7 
54-1 
53.5 

52.9 

52.4 
52.0 

517 
515 

51.5 
51.6 
52.0 
52.6 

53.5 

54.7 
56.1 

57.7 
596 
61.6 

63.8 
66.0 
68.2 


14 

II 
8 

5 

3 

I 

I 
3 

4 
5 
5 

6 
6 
6 
6 
6 

5 

4 

3 

3 

o 


4 
6 

9 

13 

14 
16 

19 
30 

33 

33 
32 


a^  Cnicis. 

Mag.  1.6 


Right 


h     m 
12   21 

5^-4'  60 

5^-^'  56 
52.57  ;, 

53.08 
53.53  ^1 

31 

16 

9 

I 

4 
II 

16 

20 

25 

28 

30 
32 

33 

33 

32 
28 

25 
20 

14 

7 

2 

10 
20 
29 


53.91 

54.22 

54.45 
54.61 
54.70 

54.71 
54.67 
54.56 
54.40 
54.20 

53-95 
5367 
53-37 
53.05 
52.72 

52.39 
52.07 

51.79 
51.54 
51.34 

51.20 

51.13 
51.15 
51.25 
51.45 


51.74 
52.12 

52.57 
53.09  „ 
53-66  f 


38 

45 
52 


54.26 
54.88 
55-49 


60 

62 
61 


Declina- 
tions. 


-6237 


It 


28.3 

30.3 
32.7 
35.6 

38.7 


20 

34 
29 

31 
34 


42.1 
45.6  ^5 
49.2 
52.8 

56.3 


36 
36 

35 
33 


31 
38 


59.6 
62.7 

65.5 

68.0  *5 

70.1  " 


71.8 
73.0 
73.8 
74.0 
73.8 


17 

13 

8 

2 
2 

7 


12 
16 


73.1 
71.9 

70.3 
68.3  *^ 
66.0  *3 

25 

63.5 
60.9 

58.2 

55.6 

53.2 


26 

27 
36 

24 
21 


5I-I 

49.4 
48.2 

47.5 
47-4 

47-8 
48.9 

50.5 


17 
12 

7 

I 

4 

II 
16 


80  Comae. 

Mag.  5.7 


Right 


h 
12 


m 

25 


27.99  ,. 
28.34  ^5 
28.68  3^ 

28.99  ^o 

^^  28 
29.27 
24 

29.51 
29.71 

29.87 

29.98 

30.04 

30.07 
30.07 

30.04 

29.98 

29.91 

29.82 
29.72 
29.61 

29.50 
2939 

29.28 
29.18 
29.09 
29.02 

28.96 

28.93 

28.92 

28.95 

29.02 
29.12 

29.28 
29.48 
29.72 
30.00 

30.31 
30.65 

3100 

31.35 


20 

16 

II 
6 

3 

o 

3 
6 

7 
9 

10 
II 
II 
II 
II 

10 

9 
7 
6 

3 

I 

3 

7 
10 

16 

20 

34 
28 

31 
34 

35 
35 


Declina* 
tionN. 


4-21  21 


It 


18 


46.9 

45-1 
43.6  '5 
42.4 

41.7 


12 

7 
3 


41.4 

41.5 
41.9 

42.6 
43.6 

44-8 
46.1 

47.4 

48.7 
50.0 

51. 1 
52.1 

52.9 
53-5 
53-9 

54.0 

53-9 

53.5 

52.9 
52.0 

50.9 

49-5 

^7-9  ^„ 
46.0  '9 

43.9 


I 
4 

7 
10 

12 

13 

13 

13 

13 
II 

10 
8 
6 

4 

I 

I 

4 
6 

9 
II 

14 
16 


41.6 

39-2 
36.6 
34.0 


21 
23 


34 
26 

26 

31.5^5 
25 

29.0 
26.8  " 

24.7  " 


Sec5,Tan^ 
Mean  Place 


5.168      -5.070 
19^.926    34".94 


1. 000      -0.003 
33".429    4o".25 


3.175      -1-932 
5I-.556    4i".44 


1.074      +0.391 
27*. 180    60". 10 


+O.0I 

-0.4 


•34 


-0.1 


0.00  0.00 

-0.4  -0.1 

[Eph  15) 


0.00 
-0.4 


-0.13 
-0.1 


0.00 
0.4 


+0.03 
-0.1 


388 


APPARENT  PLACES  OP  STABS,  1915, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.7 

10.7 
20.7 

30.7 

Feb.    9.6 

19.6 

Mar.    1.6 

II. 6 

21.5 
31-5 

Apr.  10.5 
20.4 

30.4 
May  10.4 

20.4 

30.3 
June  9.3 

193 

29.3 
July    9.2 

19.2 
29.2 
Aug.  8.1 
18.1 
28.1 

Sept.  7.1 
17.0 
27.0 

Oct.  7.0 
17.0 

26.9 
Nov.  5.9 

15.9 
25.8 

Dec.    5.8 

15-8 
25.8 

35-7 


S  Cord, 

Mag.  3.1 


Sec*,  Tan  d 
Mean  Place 


D^f  a,  Dm  a 


Right 
AscetiMon. 


h 
12 


m 
25 


28.36 
28.70  ^^ 
29.03  ^^ 

29.34  i^ 
29.61  *7 

23 

29.84 
30.03  II 

30.18 '5 
30.29  " 


30.37 

30.41 
30.42 

30.40 
30.36 
30.31 

30.23 

30.15 
30.06 

29.96 

29.86 

29.75 
29.66 

29.57 

29.49 
29.44 

29.41 
29.40 

29.44 

29.51 
29.63 

29.79 


8 

4 

z 

a 

4 

5 
8 

8 

9 
10 

zo 

II 

9 

9 
8 

S 
3 


4 

7 
12 

16 

30.00  " 
3025  II 

30.54    ^ 

30.86  3^ 

34 

31.20 

31.55^^ 
31.90^5 


Declina- 
tions. 


—  16     2 


tt 


32.5 

34.8 

23 

37.1 

23 

39.4 

23 

41.6 

22 

21 

43.7 

45.6 

»9 

47.3 

17 

48.8 

*5 

50.1 

13 

10 

51. 1 

8 

51.9 

6 

52.5 

52.9 

4 

53.1 

2 

53.1 
52.9 
52.5 
52.1 

51.4 

50.7 
49.8 

48.9 

48.0 

47.1 

46.3 
45.5 
45.0 
44.6 

44-5 

44.7 

45.3 
46.2 

47.4 
48.9 

50.7 
52.7 
54-9 


4 
4 
7 
7 

9 

9 

9 

9 
8 

.8 

5 
4 

I 

2 

6 

9 

12 

IS 
18 

20 
22 


1.040      -.0.288 
27".862    32  ".34 


0.00 
-0.4 


-0.02 
-O.I 


y  Cracis. 

Mag.  1.6 


Riffht 
Ascension. 


h 
12 


m 
26 


8 

26.39 
26.92  ^^ 

27.41  ^ 

27.86  ^5 

28.26  ^"^ 

34 
28.60 
28.88  ** 
29.09 
29.24 

29.33 


29.37 

29.35 
29.28 

29.17 

29.02 

28.83 
28.62 

28.39 
28.14 

27.88 


21 

15 
9 

4 

2 

7 
ti 

15 
X9 

21 

23 

25 
26 

25 


27.63 
27.38 
27.15  *3 

26.95  '^ 

26.79 


25 


16 


26.68 

26.63 

26.65 

26.74 
26.90 


II 

5 

2 

9 
16 

25 


32 


27.15 

27.47  ,„ 
27.86  39 

28.30  "^ 

28.79  ^ 

52 

29.85 1^ 

30.38  53 


Declina- 
tions. 


-5638 


tf 


2.1 

4.1*" 

6.6  *S 

12.5  '^' 

I9.I    '^^ 

22.6  35 

26.0  3^ 

33 

31 

29 
26 

23 
19 

15 

ti 

7 

I 

2 
7 

12 

15 

19 
22 

23 

25 
25 
24 
22 

19 

15 
zo 

5 
o 

6 

Z2 
17 


29.3 
32.4 

35-3 

37.9 
40.2 

42.1 

43.6 
44.7 
45.4 
45.5 
45.3 

44.6 

43.4 
41.9 

40.0 
37.8 

35.5 
33.0 

30.5 
28.1 

259 

24.0 
22.5 

21.5 
21.0 

21.0 

21.6 
22.8 

24.5 


Z.818      -1. 519 
26^.420    13  ".90 


0.00  -O.IO 

-0.4  -O.I 

[Bph  X5l 


8  Canua  Venat. 

Mag.  4.3 


Rifflit 


h 
12 


m 
29 


s 
43.64  ^_ 
44.05^ 

44-45  „ 
44.82  37 

45.15^^ 

^5-43  ,, 
45.66  ^3 

45.84  ;^ 

7 

2 


45.97 
46.04 

46.06 
46.03 

45.96 
45.86 

45.74 

45.60 

45.44 
45.27 
45.10 

44.93 

44.76 
44.60 
44.46 

44.34 
44.24 

44.17 
44.14 

44.15 
44.21 

44.31 


3 
7 

o 


6 

7 
7 

7 
7 

6 
4 


3 

I 

6 
10 
16 


21 
26 


44.47 
44.68 

44.94  „ 
45.25  f 
45.60  35 

45.98 
46.38  ^ 

46.79  ^' 


Declina- 
tion N. 


+  4148 


ff 


49.8 
48.4 

47.4 
47.0 

47.2 

47.8 

48.9 

50.4 
52.2 

54.3 

56.5 
58.6 

60.7 

62.7 

64.5 

66.0 
67.2 
68.0 
68.5 
68.5 

68.2 

67.5 
66.4 

64.9 
63.1 


14 
10 

4 

2 

6 

II 

15 
18 

21 

22 

21 
21 
20 
18 

IS 

12 
8 

5 
o 

3 

7 
II 

15 
18 

21 


61.0 

58.6  '* 

55-9  '^ 
53.0*9 

^I 

499'* 
31 

46.8 

43.6  ^' 

40.5  '' 
^i 

32.0 
29.8  " 
28.1  ^7 


K  DzaooBis. 

Mag.  3.9 


Rielit 
Ascension. 


h     m 
12    29 

s 
53.71 
54.47 
55.21 

55.91 
56.53 


76 

74 
70 

62 
54 


tionN. 


43 


57.07 
57.50 
57.81  3^ 
58.00  '9 
58.07 


7 
4 


58.03 

57.87 
57.61 

57.27 
56.87 


16 
26 

34 
40 

46 


49 
52 


56.41 
55.92 

55  40 
54.88  5^ 

54-36  5^ 

53.86 

53.40  ^ 
52.98^ 
52.61  37 

52.31  " 


+  7014 

H 

59.7      . 
59.0      [ 

58.9 
59.4   J 

62.3 

64.5;: 
69.8 

75.7  ^ 

81.2^ 
83.5'^ 


85.5 

87.0 
88.0 
88.5 
88.5 
87.9 


1.342      40.894 
42".626    69".oi 


0.00 
-0.4 


+0.06 
-o.i 


52.08 

51.93 
51.87 

51.91 
52.05 


30 
23 

IS 
6 

4 
14 
24 

52.29 

52.64  ^5 

5309^ 

53.63  x: 

54-95  „ 
56.44^ 


30 

IS 

10 

5 
0 

6 

10 

85-3; 

80.8  *♦ 
77-9  ** 

60..  J 

56.3 

52.6'' 

35 

4f  , 

46.0 1, 

43-S. 

40.9,, 

39-2 
38.0 


13 


2.959        +3.785 

5i'.77o   ^S"'^ 


-o.oi 
-0.4 


40.18 

-0.1 


APPARENT  PLACES  OT  STARS,  1915. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.7 
10.7 
20.7 

30.7 
Feb.    9.6 

19.6 

Mar.    1.6 

II. 6 

21.5 
31.5 

Apr.  10.5 
20.4 

30.4 
May  10.4 

20.4 

30.3 
June  9.3 

19.3 

29-3 
July    9.2 

19.2 
29.2 
Aug.  8.1 
18.1 
28.1 

Sept.  7.1 
17.0 
27.0 

Oct.  7.0 
17.0 

26.9 
Nov.  5.9 

15.9 

25.8 

Dec.    5.8 

15.8 
25.8 

35.7 


/3  COTTi, 

Mag.  2.8 


Right 
Ascension. 


21 

16 

II 

8 

5 


h     m 
12   29 

8 

55-52 
55.88  36 
56.22  ^^ 

56.82  "^ 
24 

57.06 

57.27 

57-43 

57.54 
57.62 

57.67 
57.68 

57.67 

57.63 
57.58 

57.50 
57.41 
57.31 
57.21 
57.10 

56.99 
56,88 

56.78 

56.70 

56.63 

56.59 
56.58 
56.61 
56.68 
56.80 


3 
7 

12 

17 


21 
26 


56.97 
57.18 

57.44  ^„ 

57.73 ,: 
58.06  33 

35 

58.41  , 
59.13^ 


Declina- 
tions. 


-2255 


tf 


4 

5 
8 

9 
10 

10 

II 

II 

II 

10 

8 

7 

4 


34-4 
36.7 
39-1 
41.5 
43.9 

46.3 

48.5 
50.6 

52.4 
54.1 

55-5 
56.7 
57-7 
58.4 
58.9 

59.2 
59.2 
59.0 
58.6 

58.1 

57-3 
56.3 
55.3 
54.1 
53.0 

51.8 
50.7 

49.7 
49.0 

48.5 

48.3 
48.4 

48.9 
49.8 

51.1 

52.7 
54.5 
56.7 


23 
24 
24 
24 
24 

22 

21 
18 

17 
14 

12 
10 

7 
5 
3 

o 

2 
4 

5 
8 

10 
10 
12 
II 
12 

II 
10 

7 

5 

2 


5 

9 

13 
16 

18 
22 


Sec*,  Tan  ^ 
Mean  Place 


1.086      -0.423 
55«.ii4    36".53 


0.00 
0.4 


>.03 


24  ConuB  seq. 
Uag.  5.2 


Riffht 
Ascension. 


h     m 
12    30 


s 
52.76 
53.11 

53-44 
53.76 

5404 

54.28 
5448 
54.64 
54.75 
54.83 

54.86 

54.87 
54.84 
54.79 
54-73 

54.64 
54-55 
54-45 
54.34 
54.23 

54.13 
54.03 

53.94 
53.86 

53.80 

53.76 
53.75 
53.77 
53.83 
53.94 

54.08 

54.27 
54.51 
54.78 
55.09 

55.42 

55-77 
56.12 


35 
33 
32 
28 

24 

20 

16 

II 

8 

3 


3 

5 
6 

9 

9 
10 

II 

II 

10 

10 

9 
8 

6 

4 

I 

2 

6 

II 

14 

19 
24 
27 
31 
33 

35 
35 


Declina- 
tion N. 


+  1850 


/f 


28.7 
26.8  'I 
25.2 

239 
23.1 


22.6 
22.6 
22.9 

23.5 
24.3 

25.3 
26.5 

277 
29.0 

30.2 

31.3 
32.3 
33.1 
33.7 
34.1 

34-3 
34.3 
34-1 
33.6 
32.8 

31.8 
30.6 
29.1 

27.4 
25.4 


13 
8 

5 


o 

3 
6 

8 

10 

12 
12 

13 
12 

II 

10 
8 
6 

4 

2 

o 
2 

5 
8 

10 

12 

15 

17 
20 

22 


33 
24 


23.2 
20.9 
18.5 
16.0  ^5 

13.5  '^ 
25 

II.O 

8.7'^ 

6.6" 


1.057       +O.S41 

52".OIO     4l".2I 


0.00        +0.02 
■0.4  -O.I 

[Eph  15} 


a  Mnscae. 
Mag.  2.9 


Right 
Ascension. 


h 
12 


m 
32 


6.20  73 
6.90  7° 

7.54 
8.10 


8.59 
8.99 
930 

9.51 
9.63 

9.67 
9.62 

9.50 

9.30 

9.04 

8.73 
8.36 

7.96 

7.53 

7.09 

6.64 
6.21 

5.81 
5.46 
5.17 

4.95 

4.82 
4.80 

4.90 

5.10 


64 

56 

49 


40 

31 
21 

12 
4 

5 
12 

20 

26 

31 

37 
40 

43 
44 
45 

43 
40 

35 

29 
22 

13 

2 

10 
20 

33 

5.43 
5.86  ^^ 
6.39  ^3 
7.01 
7.70 


8.43 
9.18 

9.93 


62 

69 

73 


75 
75 


2.749 
S'.988 


Declina- 
tions. 


-6839 


ft 


55.2 
''■'  II 

61.6       ^ 

68.8  36 
72.5  37 
76.136 

35 
79.6 

82.9  ^^ 

86.0  3^ 
28 


88.8 
91.2 

93.2 

94.7 

95.7 
96.2 

96.2 

95.7 
94.7 
93.2 

91.3 
89.1 


24 
20 

15 
10 

5 
o 

5 

10 

15 

19 
22 

26 


86.5 
83.8  ^l 
81.0 
78.2 
75.6 


28 
28 
26 

24 


73.2 
71.2 
69.6 
68,6 
68.2 

68.3 
69.1 

70.5 


20 
16 
10 

4 

I 

8 
14 


-2.561 
42 


62" 


+0.01 
-0.4 


>.i7 
>.i 


JTViijinis. 

Mag.  4.8 


Rijpht 
Ascension. 


h 
12 


m 

34 


8 
51.96 
52.30  ^"^ 
52.63  f 

52.93  ^ 
53.20 


27 

24 


53.44 

53.64 

53.79 

53.91 
54.00 

5404 
54.06 

5405 
5403 
53.98 

53.91 

53.84 

53.75 
53.66 

53.57 

53.47 
53.38 
53.29 
53.21 
53.15 

53.12 

53.11 

53.13 
53.20 

53.30 

53.45 

53.64 
53.88 

54-15 
54.45 

54.78 
55.12 

55.47 


20 

15 
12 

9 
4 


5 
7 

7 

9 

9 

9 
10 

9 

9 
8 

6 

3 

I 

2 

7 
10 

15 

19 
24 
27 
30 
33 

34 

35 


Declina- 
tions. 


-731 


If 


44.1 

46.3  " 
48.5  " 
50.5 
52.4 

54-1 
55.6 
56.8 

57.8 
58.6 

59.1 
59.4 
59-5 
59.4 
59.3 

590 
58.6 

58.1 
57.5 
56.9 

56.3 
55.6 

55.0 

54.4 
53-9 

53.4 
53-2 

53-1 
53.3 
53.7 

54.4 

55.3 
56.6 

58.1 

59.9 

61.9 
64.0 
66.2 


ao 

19 
16 


IS 
12 

10 

8 

5 

3 

I 

I 

I 


4 

5 
6 

6 

6 

7 
6 

6 

5 
5 

2 
I 
2 

4 
7 

9 

13 

IS 
18 

20 
21 

22 


1.009         -0.132 

5i«.448    40".65 


0.00 
-0.4 


-o.oi 
-o.a 
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APPARENT  PLACES  OP  STARS,  1915 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.7 
10.7 
20.7 

30.7 
Feb.    9.6 

19.6 

Mar.    1.6 

II. 6 

21.5 
31-5 

Apr.  10.5 
20.4 

30.4 
May  10.4 

20.4 

30.3 
June  9.3 

193 

293 
July    9.2 

19.2 
29.2 
Aug.  8.1 
18.1 
28.1 

Sept  7.1 
17.0 
27.0 

Oct.  7.0 
17.0 

26.9 
Nov.   5.9 

159 

25.8 

Dec.    5.8 

15.8 
25.8 

35.7 


Sec  5,  Tan  5 
Mean  Place 


y  Centanzl. 
Mag.  2.4 


Rijfht 
Asccnsioa. 


h 
12 


m 

36 


9 
49.42 

49.87 

50.31 

50.71 
51.07 

51.38 
51.64 

5185 
52.00 

5^.io 


45 
44 
40 

36 
31 

26 
21 

15 
10 

6 


Declina- 
tions. 


-4829 


n 


25.9 
27.9 

30.3 
33.0 

35-9 

38.9 
42.0 

45.2 

48.3 
51.2 


20 

24 

27 
29 

30 

31 
32 

31 
29 

28 


3 

7 


52.16 

52.17 

52.14 
52.07 

51.97 :: 

51.85 
51.70  5 

51.53 

20 

50.95 
50.76 

50.58 
50.42 
50.29 


17 
19 


540 

56.5   '' 
58.8   "^ 

60.8 

62.5 


20 


63.8 
64.7 
65.2 

653 
65.0 


17 
13 


9 

5 
I 

3 
7 


19 
18 

16 

13 
9 


50.20 

50.15 
50.16 

50.23 
50.36 


5 
I 

7 

13 
20 


27 


50.56 
50.83 

51.53^* 
51.95 


42 

44 


52.39 
52.85 
53.32 


46 
47 


10 


643 

63.3 
61.8 '5 

60.1  '7 
58.2 


19 
21 


56.1 
53-9 
517 

47.8  \l 


22 
22 
20 


46.2 

44-9 
44.2 

43-9 
44.1 


16 

13 
7 

3 

2 

7 


44.8 
46.1  '3 

47.8   '' 


1.509  -1. 131 

49'-362    35"-47 


0.00         -0.07 
-0.4  «       -0.2 


y  Viiginis  {mean). 
Mag.  2.9 


Right 
Ascension. 


h 
12 


m 

37 


s 

21.76 
22.09 
22.42 
22.72 
22.99 

2323 
23.43 
23.59 
23.71 
23.79 

23.84 
23.86 

23.85 

23.82 
23.77 

23.71 
2363 

23.55 

23-4$ 
23.36 

23.26 

23.17 
23.08 

23.00 
22.94 

22.90 
22.89 
22.91 
22.97 
23.07 

23.21 

23.40 
2363 

23.90 
24.20 


33 
33 
30 
27 
24 

20 
16 
12 

8 

S 

2 
I 

3 

5 
6 

8 
8 

9 
10 

10 

9 

9 
8 

6 

4 

I 

2 

6 

10 

14 

19 
23 
27 
30 
32 

24.86  3^ 
25.19  ^^ 


Declina- 
tions. 


-059 


tt 


5-9 
8.1 

0.1 

2.0 

3-7 

5-1 
6.2 

71 

7-7 
8.0 

8.1 
8.0 

7-^ 

7.4 
6.9 

6.4 
5.8 

5.2 
4.6 
4.0 

3.4 

2.9 

2.5 
2.2 

1.9 

1.9 
2.0 

2.3 
2.8 

3.6 


22 

20 

19 
17 
14 

II 

9 
6 

3 

I 

I 
2 

4 

5 
5 

6 
6 
6 
6 
6 

5 

4 

3 

3 
o 

I 

3 

5 
8 

XI 


J^3 

7.6^^ 

9-4 
21.4 


23.5 

25.7 
27.9 


18 
20 
21 

22 
22 


1. 000      -0.017 

2I».2IO         0".07 


0.00  0.00 

-0.4  -0.2 

fEph  isl 


p  Vizgiiiis. 
Mag.  5.0 


Riijht 
Ascension. 


h     m 

12  37 


8 

35.61 


34 


35.95  „ 

36.28  3^ 

36.59  ^' 
36.87  ^^ 


37.11 
37.31 

37-47 
37-59 
37.67 

37.72 

37.74 
37.72 
37.69 
37.64 

37.57 
37.48 

37.39 
37.30 
37.20 

37.10 
37.00 

36.91 
36.84 

36.77 

36.73 
36.72 

36.74 
36.80 

36.89 


24 

20 

16 

12 

8 

5 


3 
5 
7 

9 

9 

9 
10 

10 

10 

9 

7 
7 

4 

I 
2 
6 

9 
14 
37.03 

37.22  y 

37.45 

37.71 
38.01 


23 
26 


38.33 
38.67 
3902 


30 
32 


34 
35 


Declina- 
tion N. 


+  10  41 


tt 


63.7 
61.6 

59.8 

58.3 
57.0 

56.2 
55.7 

55-5 
55-6 
56.0 

56.5 

57.3 
58.2 

59.1 
60.0 

60.9 
61.8 
62.5 
63.2 
63.7 

64.1 

64.3 
64.4 

64.2 
63.9 


21 
18 

15 

13 
8 

5 

2 

I 

4 
5 

8 

9 
9 
9 
9 

9 
7 
7 
5 

4 


3 

5 


8 
10 

13 


63.4 
62.6 

61.6 

60.3 

58.8  '5 

17 

57.1 
55.1 
53.0 
50.8 
48.4 


20 
21 
22 


24 
23 


46.1 

43.8 1 
41.6 " 


1. 018      +0.189 
34'-974    73  "-63 


0.00 
■0.4 


+0.01 
-0.2 


76  Xfrsae  Majocit. 

Mag.  5-9 


RiKht 
Ascension.       tionN. 


h 
12 


37 


9 
52.81 

5341 
53-99 
54.54 
5504 

55.48 

55.83 
56.10 

56.27 
56.36 

56.36 
56.27 
56.12 

55.91 
55.64 

55.33 
5499 
5464 
5427 
53.91 


60 

58 
55 
50 
44 

35 

27 

17 

9 
o 

9 

15 
21 

27 
31 

34 
35 
37 
36 

35 


i  +  6310 

■  22.8 
21.8" 
21.4    * 
21.6    ' 

22.5  ^ 
14 

^3.9 ,, 

25.8  *9 
28.1^ 

33.5  .^ 


36.3 

39.1 

41.7 
44.1 

46.2 

47.8 

49.0 

49.7 
49.9 
49.6 


53.56 
53.23 

52.93  ^^ 

52.66  ^^ 
52.43 "" 


33 
30 


52.26 

52.15 
52.10 

52.13 
52.23 


23 

17 


II 

5 

3 
10 

18 


38 

36 

24 

31 
16 


13 

7 

3 

3 
8 


48.8 
47.5  '' 

45.8 !! 

43.6 

41.0 

38.1 

34.9 

31.4 
27.8 

24.1 


52.41  „ 
52.68  *7 

53.03  ^^ 


53.45 
53.93 

54.47 
55.04 
55.64 


42 
48 

54 

57 
60 


33 

36 

29 

3* 
35 
36 
37 
37 
20.4 

16.7  3' 
13.2  35 

lO.O"' 

4.6 
2.6 
1.2 


30 


2.216      +1.977 
5IV390    46".47 


-o.oi 
-0.4 


+0.13 
-0.2 


A.PPARENT  PLACES  OP  STARS,  1915 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


)9  Cmcis. 

Mag.  1.5 


Jan.  0.8 
10.7 
20.7 

307 
Feb.    9,6 

19.6 

Mar.    1.6 

1 1.6 

21.5 
31.5 

Apr.  10.5 
20.5 

30.4 
May  10.4 

20.4 

30.3 
June  9.3 

193 

29.3 
July    9.2 

19.2 
29.2 
Aug.  8.2 
18.1 
28.1 

Sept.  7.1 
17.0 
27.0 

Oct.  7.0 
17.0 

26.9 
Nov.  5.9 

25.9 
Dec    5.8 

15.8 
25.8 

35-7 

Sec  S,  Tan  8 
Mean  Place 


Right 
Ascension. 


h     m 
12   42 

44^44   6 
45  00  5" 

45-53  li 
46.03  5° 

39 
46.87 

47.20  ^^ 

47.46 

47.65 
47.78 


26 

19 

13 
6 


47.84 

47-85 
47.81 

47.71 
47-57 

47-39 
47-^7,^ 
4^-93  ^4 
46.66  'I 

46.38  ■ 


4 
10 

14 
18 

22 


28 
29 

28 
26 

24 
20 

15 

9 

I 

6 

15 
23 
45.30 
45.61  3' 
46.00  3^ 

46.46  ^J 
46.97  5' 

55 

47-52  . 
48.08  5^ 
48.65  57 


46.09 
45-81 
45.55 
45-31 
45.11 

44.96 

44.87 
44.86 

44.92 
45-07 


Dcdina- 
tionS. 


-5913 


tt 


25.4  ^^ 

31 

28.5 

31.9  3"* 
35.3  ^^ 

38.7  ^t 

42.0  ^^ 

3a 

45-2  ,^ 
48.2  30 

51.0 

53.5 
55.6 


28 

25 
21 

18 


57.4 
58.7 
59-6 
60.0 
60.0 

59.4 
58.5 
57.1 
55.3 
53.2 

50.9 
48.4 

45.9 

43.4 
41. 1 

39.0 
37-2 
35.9 
35.1 
34.9 

35.2 
36.1 

37.5 


13 

9 

4 
o 

6 

9 
14 
18 

21 

23 

25 

25 

25 
23 

21 

18 
13 

8 

2 

3 

9 

14 


1-955 
44V680 


-1.679 
27".68 


X/^  a,  Dm  a 


+0.01 
-0.4 


~0.11 
-0.2 


81  ConuB. 

Mag.  5.1 


Right 
Ascension. 


h     m 
12    47 


34-27 
34.64 
34.99 
35.33 
35.63 

3590 
36.13 
36.31 
36.44 
36.53 

36.58 
36.60 

36.58 

36.53 
36.46 

36.37 
36.26 

36.15 
36.03 

3590 

35.77 
35.64 
35.52 
35.42 
35.33 

35.27 
35.24 

35.24 
35.28 

35.36 


37 
35 
34 
30 
27 

23 

18 

13 
9 

5 


5 
7 
9 


3 
3 

3 

2 

o 

9 
6 

3 
o 

4 
8 

13 


18 
22 


35.49 
35.67 

35.89  ,, 
36.16^7 

36.47  ^' 

36.80 

37.15^5 
37.52 


37 


Dedina- 
tionN. 


+  2759 


It 


54.9 


19 


51.6'^ 

50.6 

50.0 


10 
6 

I 


49.9 
50.3 
51.0 

52.1 
53.5 

55.0 
56.7 

58.4 
60.0 

61.6 

63.0 
64.2 
65.2 

65.9 
66.3 

66.4 
66.2 

65.7 
64.9 

63.8 

62.4 
60.7 

58.7 
56.5 
54.1 

51.5 
48.7 

45.9 
43.1 
40.3 

37.7 
35.3 
33.2 


2 
o 

7 

4 

I 

2 

5 
8 

II 
14 

17 
20 

22 

24 
26 

28 
28 
28 
28 
26 

24 

21 


I -133      +0.532 
33'.  559    7o".8o 


0.00         +0.03 
-0.4  -0.2 

[Hph  xsl 


82  H.  Camelop.  seq. 
Mag.  5.3 


Right 
Ascenajgn. 


h     m 
12   48 


33.41 
35.55  "^ 

37-67"^, 
•?o.7o  ^ 

4' 56^^, 


43.18 

44.51 
45.49 

46.11 

46.34 

46.19 
45.67 

44.81 

43.65 
42.23 

40.61 

38.84 

36.96 
35.03 
33.11 


nz 

98 

62 

23 
15 

52 

86 
116 
142 
162 

177 
188 

193 
192 

188 


31.23 

26.30  "»9 

25.01  '»9 

106 


80 

52 
23 

9 

41 


23.95 
23.15 

22.63 
22.40 

22.49 

22.90 

23.63  73 
24.67  '^ 
26.00  ^l^ 

27.60  ^f° 
'        182 

29.42 


31.41  '99 


Declina- 
tion N. 


+  8351 


II 


64.1 

63.4 

63.5 
64.1 

65-4 

67.3 
69.6 

72.3 
75.2 

78.3 

81.4 

84.4 
87.1 

89.5 
91.6 

93.1 
94.2 

94-7 
94.6 

94.0 

92.8 
91. 1 
89.0 
86.4 

83.4 


7 

I 

6 

13 
19 

23 
27 
29 
31 
31 

30 
27 
24 
21 

15 

XI 

5 

I 

6 
12 

17 
21 

26 

30 
34 
80.0 

76.5  % 
72.7  ^° 

68.8  39 
64-9  ^l 
61. 1    „ 

53-8  35 

47-9 
22 


45.7 
44.0 

42.9 


17 
iz 


9364      +9-3^0 
29VS36    89".63 


-005 
-0.4 


+0.61 
-0.2 


n  Centanii. 

Mag.  4-3 


Right 
Ascension. 


h     m 
12    48 

43.55  ^^ 
4396  ^' 
44-36  ^^ 

44.73  ^' 

45.06  '*'' 
29 

45.35 
45.61 

45.81 
45.96 
46.08 


26 


20 


46.15 
46.18 

46.18 

46.15 

46.09 

46.00 
45.90 

45.77 
45.63 
45.48 

45.33 

45.17 
45.02 

44.89 
44.78 

44.70 
44.66 
44.66 
44.71 
44.82 


^5 
12 

7 


3 
o 

3 
6 


3 
4 
5 

5 

6 

5 

3 
I 

8 

4 
o 

5 
II 

17 


22 

28 


44.99 
45.21 

45.49  „ 

45.82  33 

46.1836 

40 

46.58 

46.99  ^' 
47.41  ^ 


Declina- 
tions. 


-3942 


II 


20 


53.7 

55-7  ,, 
58.0  ^3 

60.5^5 

63.2  ^7 
27 

65.9 
68.7 

71.5 
74.2 

76.7 


28 

28 

27 

25 
24 


79.1 
81.2 

83.1 
84.7 
86.1 

87.1 
87.8 
88.1 
88.2 
87.8 

87.2 
86.2 
85.0 
83.6 
81.9 

80.1 

78.3 
76.5 
74.9 
73.4 

72.2 

71.3 

70.9 
70.8 

71.3 

72.2 
73.6 
75.3 


21 

19 
16 

14 
10 

7 

3 

I 

4 

6 

10 
12 

14 

17 
18 

18 
18 
16 

15 
12 

9 

4 

X 

5 
9 

14 
17 


1.300      -0.831 
43*.435    6o".si 


0.00 
-0.4 


-0.05 
-0.2 
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APPARENT  PLACES  OP  STARS,  1915 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.8 
10.7 
20.7 

30.7 

Feb.    9.6 

19.6 

Mar.    1.6 

II. 6 

21.5 
31-5 

Apr.  10.5 
20.5 

30.4 
May  10.4 

20.4 

30.3 
June  9.3 

193 

29-3 
July    9.2 

19.2 
29.2 
Aug.  8.2 
18.1 
28.1 

Sept.  7.1 
17.0 
27.0 

Oct.  7.0 
17.0 

26.9 
Nov.   5.9 

159 

25-9 
Dec.    5.8 

158 
25.8 

35-7 


€  XJrsse  Majoiis. 

(Alioth.) 
Mag.  1.7 


Rijrht 
Ascension. 


h 
12 


m 
50 


51 
50 


9 
18.69 

19.20 

20.18^^ 

20.61  ^l 

38 

20.99 
21.31  ^^ 

21.74'^ 

21.84''' 
4 

21.88 

21.85  ^ 
21.76  9 
21.62  '^ 
21.43  '9 

22 


Sec  S,  Tan  8 
Mean  Place 


21.21 

20.97 
20.70 
20.43 
20.15 

19.88 
19.62 

19-37 

19- 1 5 
18.96 

18.81 
18.71 
18.66 
18.67 
18,74 

18.89 
19.10 

19.38 
19.72 

20.13 

45 

21.06  ^ 


24 
27 

27 

28 

27 
26 

25 
22 

IS 
10 

5 

I 

7 
15 

2t 

28 

34 
41 


Declina- 
tion N. 


21.57 


51 


+  5624 


n 


52.7 

50.6 

50.5 
51.0 

52.1 

53.7 

55-7 
58.0 

60.6 


13 
8 

I 

5 
II 

16 
20 

23 
26 

27 

633  ,, 
66.0  ^l 

68.6  '^ 

71.0 

73.1 


74-9 

76.3 
77.2 

77-7 
77-7 

77.2 
76.2 
74.8 
730 
70.7 

68.1 
65.2 
62.0  3^ 

'^'^  36 
55-^36 


24 
21 

18 

14 

9 

5 
o 

5 

10 

14 
18 

23 
26 

29 


S  Vizsiiiis. 

Mag.  3.7 


Right 
Ascension. 


51.4 
47.8 

44-3 
40.9 

37.9 

35-2 
330 

313 


36 
35 
34 
30 
27 

22 

17 


1.808      +1.506 
I7*.640    75".62 


h     m 
12   51 

8 
19.77 


20.11 
20.44 

20.75 


34 
33 

31 

28 
21.03 

24 
21.27 
21.48" 
21.66 
21.79 
21.89 


18 

13 
10 

6 


-o.oi 
-0.4 


+O.IO 

-0.2 


21.95 

21.98 
21.98 
21.96 
21.92 

21.86 
21.79 
21.71 
21.62 
21.52 

21.42 
21.32 
21.22 
21.14 
21.07 

21.02 
20.99 
21.00 
21.04 

21.13 

21.25 
21.42 
21.64 
21.90 
22.18 


3 
o 

2 

4 
6 

7 
8 

9 
10 

10 

10 

10 

8 

7 
5 

3 

I 

4 

9 
12 

17 
22 

26 

28 

32 
22.50 
22.83  ^^ 
23.17  ^^ 


Declina- 
tion N. 


+    351 


ft 


25-1 
22.9 

20.9 

19.2 

17.7 

16.5 
15-6 
15.0 
14-7 
147 

14.9 

15.2 

15.8 
16.4 

I7.I 

17.8 
18.6 

193 
19.9 

20.5 

21.0 
21.4 
21.7 
21.9 
21.9 

21.7 

21.3 
20.7 

19.9 

18.8 

17.5 

15-9 
14.1 

12.1 

10.0 

7.8 

5.5 
3.3 


22 
20 

17 

15 
12 

9 
6 

3 
o 

2 

3 
6 

6 

7 
7 

8 

7 
6 

6 

5 

4 

3 

2 

o 

2 

4 
6 

8 

II 

13 

16 
18 
20 
21 
22 

23 
22 


ot  Can.  Ven.  seq. 
Mag.  2.9 


Right 
Ascension. 


h     m 
12    52 


39 


s 
4.02 

4.80   3? 

5.16 

5.50 


1.002         +0.067 

i9''267    33".oo 


0.00  0.00 

-0.4  ~0.2 

[Eph  is) 


5.80 
6.05 
6.25 

6.39 
6.49 

6.54 

6.55 
6.52 

6.45 
6.35 

6.24 
6.10 

5-95 
5-79 
5.63 

546 

5-31 
5.16 

5.02 

4.91 

4.82 

4.77 

4-75 
4.78 

4.85 

4.98 
5-i6 

5.39 
5.67 
5.99 

6.35 

6.73 
7.12 


36 

34 
30 


25 
20 

14 

10 

5 


3 

7 
10 

II 

14 

15 
16 

16 
17 

15 
15 
14 
II 

9 

5 

2 

3 

7 

13 

18 

23 
28 

32 
36 

38 
39 


Declina- 
tion N. 


+3845 


rt 


78.9 
77.2 

76.0 

75.3 
75.1 

75.5 

76.3 
77.6 

79.2 

81. 1 

83.1 
85.3 
87.4 
89.4 

91-3 

930 
94.3 

95.4 
96.1 

96.4 

96.3 
95.8 
95.0 
93.8 

92.3 

90.4 
88.2 

85.7  II 
83.0  ^7 

80.0  3<^ 
31 
76.9 

73.8  ^' 
70.6  3» 

61.8 


17 
12 

7 

2 

4 

8 

13 
16 

19 

20 

22 

21 
20 

19 
17 

13 
II 

7 

3 
I 

5 
8 

12 

15 
19 

23 


<^  Miucc. 

Mag.  3.6 


Right 
Ascension. 


59.4 
57.4 


24 
20 


h 
12 


56 


s 

23.09  o. 

2393 «; 

24-73  ^ 

25.48  75 


tiona 


69 
60 


52 


26.17 

26.77 
27.29 
27.71  ^ 
28.03  ^' 
28.24  " 


1.283     +0.803 

3"-235    97".95 


28.36 
28.38 
28.32 
28.16 
27.92 


12 

2 

6 

16 

24 
31 


37 


27.61 
27.24 
26.82  ^ 

26.35  tl 

25.85  5° 
51 

25.34  „ 

23.90  *l 
2352 1^ 

30 
23.22 

23.01 " 

22.92   " 

22.95  I 

23.11  '^ 

*3-40 
23.82  ^ 

24.36  5* 


6S 
73 


25.01 

^5-74  ,„ 
79 

^7-36  2 
28.20  ^ 


-71  5 

ff 

12.8 
I4.l'3 

'< 
'«-3^ 

21.1 

24.2 
27.6^ 

3«-4^ 
42.0 

45-4^ 
48.63' 

51.63" 


54-3 


»7 


583; 

60.6  « 
60.9  j 

60.8 
60.1  ' 

58.9  r, 

57-2 
55-2 

5>-8 

473  rf 
445,, 

4'-82 
39-2 


>9 


369 
350 
33.61 

32.8    , 


0.00 
-0.4 


+0.05 
-0.2 


3.086       -3W 

24".  108    a6".aa 


+0.02 
-0.4 


-0.19 

-0.2 


APPARENT  PLACES  OE  STARS,  1915. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


MeaiiSdlar 
Date. 


fViisinis. 
Mag.  3.0 


Right 
Asoensioii. 


Jan.  0.8 
10.7 
20.7 

30.7 
Feb.   9.7 

19.6 

Mar.    1.6 

II. 6 

21.5 
31.5 

Apr.  10.5 
20.5 

30.4 
May  10.4 

20.4 

30.4 
June  9.3 

19.3 

29.3 
Jvily    9.2 

19.2 
29.2 
Aug.  8.2 
18.1 
28.1 

Sept.  7.1 
17.1 
27.0 

Oct.  7.0 
17.0 

26.9 
Nov.  5.9 

15.9 
^  25.9 
Dec.    5.8 

15.8 
25.8 

35-8 


h 
12 


m 

57 


57.25  „ 
57.60  '^^ 

57.93  ^^ 
58.25 

58.54 


58.79 
59.01 
59.19 
59.33 
59.43 

59.50 
59-53 
59.54 
59.52 
59.48 

59.42 

59.34 
59.26 

59.16 

59.06 

58.95 
58.85 

58.75 
58.65 

58.57 

58.51 
58.48 
58.48 
58.51 
58.59 


32 
29 

25 


23 

18 

14 
10 

7 

3 

I 

2 

4 
6 

8 

8 

xo 

10 

II 

10 

10 

10 

8 

6 

3 
o 

3 
8 

la 


16 

31 
25 


58.71 
58.87 
59.08 

59-33  ,^ 

59.62  ^9 

31 

59.93  „ 
60.26  ^^ 

60.60  3^ 


Declina- 
tion N. 


+  11  24 


// 


46.0 

43.9 
42.0 

40.5 

39-3 

38.4 
37.9 
37.7 
37.8 
38.2 

38.9 

39.7 
40.7 

41.7 

42.7 

43-7 

44.7 

45.5 

46.3 
46.9 

47-3 
47.6 

47-7 

47.5 
47.2 

46.7 

45.9 
44.9 
43-6 
42.1 

40.3 

38.3 
36.2 

33.9 
31.5 


31 

19 

15 
13 

9 

S 

2 

I 
4 
7 

8 
10 
10 
10 
10 

10 
8 
8 
6 

4 

3 

I 

2 

3 
5 

8 
10 

13 

IS 
18 

30 
21 

23 
24 
24 
29.1 
26.8  ^3 
24.6  " 


^Vizsiiiis. 
Mag.  4.4 


lUght 
Ascension. 


h 
13 


m 

5 


33.18 

33.52  34 
33.86  34 

34.17  ^' 
34.46 


29 
36 


23 
18 


34.72 

34-95 

35.13  ^^ 
35.28  '5 

35.39 


II 
8 


35.47 
35.52 

35.55 
35.54 
35.52 

35.47 
35.41 
35.34 
3525 
35.15 

35.05 
34.95 
34.85 
34.76 
34.68 

34.62 

34.58 

34.57 
34.61 

34.68 

34.80 
34.96 
35.17 
35.42 
35.71 

36.02 

36.35 
36.69 


5 

3 

I 

3 
5 

6 

7 

9 
10 

10 

10 
10 

9 
8 

6 

4 

I 

4 

7 
12 

16 

21 

25 
29 
31 

33 
34 


Declina- 
tions. 


-   5 
It 

12.9 

15.0 
17.1 
19.1 
20.9 

22.4 

23-7 
24.8 

25.6 

26.2 

26.5 
26.7 
26.6 
26.4 
26.1 

25.7 
25.2 

24.7 
24.1 

23.5 

22.9 
22.4 

2I'.8 

21.4 

2X.O 

20.7 
20.6 
20.7 
20.9 
21.4 


21 
21 
20 
18 

15 

13 
II 

8 

6 

3 

2 
I 
2 

3 
4 

5 

5 
6 

6 

6 

5 
6 

4 

4 

3 

I 
I 
2 

5 
8 


II 


22.2 

23.3  „ 
24.6  '3 

26.1  ^l 
«««  18 
27.9 


29.9 
32.0 

34.1 


20 


21 
21 


48  Comse. 

Mag.  4.3 


20  Caniun  Venat 
Mag.  4.7 


Right 
Ascension. 


h 
13 


m 

7 


36 


s 
55.08 

55.44    . 
55.80  36 

56.14 
56.45 


34 

31 
38 


56.73 
56.97 
57.17 
57.33 
57.44 

57.51 
57.54 

57-54 
57-51 
57.45 

57-37 
57-28 

57-16 

57.04 
56.91 

56.77 
56.64 

56.51 
56.38 
56.28 

56.19 

56.13 
56.11 
56.12 
56.18 


24 

30 
16 
II 

7 

3 
o 

3 
6 

8 


9 

2 

2 

3 
4 

3 

3 

3 
o 


6 

2 

I 

6 

10 


15 
20 


56.28 

56.43 
56.63 
56.88  ^5 

57.17'^ 

57.49  ,^ 

57.84  11 
58.2036 


Declina- 
tion N. 


+  2817 


rt 


75.2 

73-2 
71.6 

70.5 
69.9 

69.7 
70.0 

70.8 

71.9 

73.2 

74.8 
76.6 

78.4 
80.2 
81.9 

83.5 

84-9 
86.0 

86.9 
87.5 

87.7 
S7.7 

87.3 
86.6 

85.6 

84.3 
82.7 

80.8 

78.6 

76.2 

73.6 

70.9 
68.0 

65.2 

62.3 

59.7 
57.2 
55.0 


20 

16 

II 

6 

2 

3 
8 


4 
I 

9 
6 


o 

4 

7 
10 

13 

16 

19 
22 

24 
26 

27 
29 

28 

29 

26 

25 
22 


Right 
Ascension. 


m 
13 


h 
13 
s 
44.66 

45-06  4^ 
45.46  t^ 
45.84  f. 
46.20  3^ 

32 

46.52 
46.80 
47.02 
47.20 
47.32 


28 
22 
18 
12 
8 


47.40 

47.43 

47.42 

47.37 
47.28 

47.17 
47-04 
46.88 
46.72 

46.54 

46.36 
46.18 
46.01 

45.85 
45.71 

45.59 
45.50 

45.46 

45.45 

45.49 

45.59 

45.74 

45.95 
46.21 

46.52 


3 
I 

5 

9 
I 

3 
6 

6 

8 
8 

8 

7 
6 

4 

2 

9 
4 

I 

4 
10 


15 
21 

26 

31 
34 


46.86    „ 
^8 
47.24  3 

47.63  ^^ 


Declina- 
tion N. 


+41    o 


It 


51.6 

49.7 
48-3 

47-5 
47.2 

47-5 
48.3 
49.6 

51.3 


19 

14 

8 

3 
3 

8 

13 
17 
19 


53.2. 
22 

55.4 

57.7  \\ 
60.0  ^^ 

62.2 
64.3 


22 

21 


66.2 
67.8 
69.0 

69.9 
70.4 


19 
16 

12 

9 

5 

I 


70.5    ^ 

70.1  * 

69.4    ^ 

68.3  " 

66.8  '5 
19 

62.7  " 

60.2  ^f 
.:'7A^8 

^^'^  30 

54.4  ^ 
3« 

51.2 

48.0  3* 

44.7  33 

41.4^^ 


35-5 

32.9 
30.8 


26 
21 


Sec«,Taa5 
Mean  Place 


I>'*o,D,,a 


1.020         +0.203 

56-.74I    56".75 


1.004      -0.089 
32'.839      7".73 


1.136      +0.538 
54».5i4    91  ".63 


1.325       +0.870 
44'-057    7 1  ".61 


0.00 
-0.4 


+0.01 
-0.2 


0.00        -o.oi 
-0.4  -0.3 

[Eph  15I 


0.00 
■0.4 


+0.03 
-0.3 


-O.OI 

-0.4 


+0.06 

-0.3 
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APPARENT  PLACES  OE  STARS,  1915. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.8 
10.7 
20.7 

307 

Feb.    9.7 

19.6 

Mar.    1.6 

II. 6 

21.6 

31-5 

Apr.  10.5 
20.5 

30.4 
May  10.4 

20.4 

30.4 
June  9.3 

19.3 

293 
July    9.3 

19.2 
29.2 
Aug.  8.2 
18.1 
28.1 

Sept.  7.1 
17.1 
27.0 

Oct.  7.0 
17.0 

27.0 
Nov.   5.9 

15-9 
25.9 

Dec.    5.8 

15.8 
25.8 

35.8 


Mag.  3.3 


Risht 
Ascensioti. 


Sec  ^,  Tan  d 
Mean  Place 


h     m 
13    14 

17.98 
18.35  ^l 

33 
31 


18.71 
19.04 

19.35 


28 

19.63  ^^ 
19.88  ^5 

20.09 

20.25 

20.38 


21 
16 

13 
10 


20.48 
20.55 
20.58 
20.59 
20.57 

20.53 

20.47 
20.39 

20.30 

20.19 

20.08 
19.96 
19.84 

19.73 
19.63 

19.55 
19.50 
19.49 

19.51 
19.58 


7 

3 

I 

2 
4 

6 

8 

9 
II 

II 

12 
12 
II 
10 
8 

5 
I 

2 

7 
12 


17 
22 


19.70 

19.87 

20.09 

20.36  ^^ 

20.66  3° 

33 

20.99 


21.35 
21.71 


36 
36 


Declina- 
tions. 


-2243 


// 


23.4 

254 

27.5 
29.7 

31.9 


20 

21 
22 
22 
22 


z  Centanil. 

Mag.  2.9 


34- 1 
36.2  " 

38.1  '9 
41.4 


42.8 
44.0 

44-9 
45-7 
46.3 

46.7 
46.8 
46.8 
46.6 
46.2 

45.6 

44.9 
44.1 

43.1 
42.1 

41. 1 
40.1 
39.2 

38.4 
37.8 

37.5 
37.5 
37.8 

38.4 
39.4 

40.8 

42.4 
44.2 


14 

12 

9 

8 

6 

4 

I 
o 
2 

4 
6 

7 
8 

10 

10 

10 

10 

9 
8 

6 

3 


3 
6 

10 
14 

16 

18 


Right 
Ascension. 


h     m 
13    15 


1.084       -0.419 
17*. 827     24". 10 


s 
48.73 
49.13 
49.53 
49.90 
50.25 

50.56 
50.83 

51.05 
51.24 

51.39 

51.49 
51.56 
51.60 
51.60 

51.57 

51.52 

51.44 

51.34 
51.22 

51.09 

50.94 

50.79 
50.64 

50.50 
50.38 

50.28 
50.21 

50.19 
50.21 

50.28 


40 
40 

37 
35 
31 

27 
22 

19 

15 
10 

7 
4 
o 

3 
5 

8 


3 

5 

5 
5 

4 

2 


7 

2 

2 

7 

13 
50.41 
50.60  '9 

50.84  '^ 

51.475; 

51.84  „ 
52.23  ^^ 

52.63  ^ 


Declina- 
tions. 


-36  15 


rr 


46.3 
48.1 

50.2 

52.5 
54.9 

57.4 

59.9 
62.4 

64.9 
67.2 

69.3 
71.2 

73.0 

74.5 

75.7 

76.7 

77.5 

77.9 
78.0 

77.8 

77.4 
76.7 

75.7 
74.5 
73.1 

71.6 
70.0 
68.4 
66.9 
65.6 

645 

63.7 
63.2 

63.2 
63.5 

64.3 

65.5 
67.1 


18 
21 

23 
24 
25 

25 

25 

25 

23 
21 

19 
18 

15 
12 

10 

8 

4 

I 
2 

4 


7 
o 

2 

4 

5 

6 
6 

5 

3 
I 

8 

5 
o 

3 
8 

12 
16 


^^  Urse  Majorls. 

{Mizar.) 
Mag.  2.4 


1.240      -0.734 
48-.74I    5i".30 


Right 
Ascension. 


h 
13 


m 
20 


s 
31.05 

31.54 
32.03 

32.51 
32.95 

33.35 
33.70 

33.99 
34.21 
3436 

34.45 
34.47 
34.43 
34.33 
34.19 

34.01 

33-79 
33.55 
33.29 
33.01 

32.74 
32.46 

32.19 

31.94 
31.72 

31.53 
31.38 
31.28 

31.23 
31.25 

31.33 
31.48 

31.71 
32.00 

32.35 

32.76 
33.21 
33.69 


49 
49 
48 

44 
40 

35 

29 
22 

15 
9 

2 

4 
10 

14 
18 

22 

24 
26 
28 
27 

28 
27 

25 
22 

19 

IS 
10 

5 

2 

8 

'5 
23 
29 
35 
41 

45 
4S 


Declinar- 
tionN. 


+  5521 


/» 


45.2 
43.4 

42.3 
41.8 

42.0 

42.7 

44.0 

45.8 
48.0 

50.5 

53.2 
56.0 

58.7 
61.3 

63.7 

65.7 

67.4 
68.7 

69.6 

70.0 

69.9 
69.3 

68.2 
66.7 
64.7 


18 
II 

5 
2 

7 

13 
18 

22 

25 
27 

28 

27 
26 

24 
20 

17 

13 

9 

4 


6 
II 

15 
20 

23 


a  Vizsiiiis. 
(Sffica.) 
idig.  1.2 


Right 
AsoensKMi. 


27 
31 
33 


62.4 

59.7 
56.6 

53.3 
49.8  35 
36 
46.2 
42.6 

38.9 

35.4 
32.2 


36 
37 
35 
32 
30 


29.2 
26.7 
24.6 


25 
21 


h     m 
13   20 


1. 759       +1.448 
30».405    68".38 


8 
43.00 

43.35 
43.69 
44.01 

44.31 

44.58 
44.82 
4502 

45.19 
45.32 

45.42 

45-49 
45.52 

45.53 
45.52 

45.49 
45.44 
45.37 
45.29 
45.19 

45.09 
44.98 

44.87 

44.77 
44.68 

44.60 

44.55 

44.53 

44.55 
44,61 


tion& 


35 
34 
32 
30 
27 

24 
20 

17 

13 
10 

7 

3 

I 

I 
3 

5 

7 
8 

10 

10 

II 
II 
10 

9 

8 

5 

2 

2 

6 

II 


44.72  ^^ 
44.87  '^ 
4507 
45.32 


-1043 
ft 

8.1 


10.2 
12.3 


31 
31 

16.2  '9 
17.9 

20.8  '^ 

21.9 

22.8 


16 


zi 

9 
6 


23.4 

239 
24.2 

24.3 
24.2 

24.0 

23.8 

23.4 
22.9 

224 

21.8 
21.2 
20.6 
20.0 
19.4 

18.9 
18.5 
18.2 
18.I 
18.3 


5 

6 

6 
6 
6 
6 

5 

4 

3 
I 

9 
4 


D'«^  a,  Dm  a 
D^  (5,  D«  8 


0.00 
-0.4 


-0.03 
-0.3 


+0.01 
-0.4 


-0.05 

-0.3 
[Eph  15] 


-o.oi 
-0.4 


+0.09 
-0.3 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.8 
I0.8 
20.7 

30.7 
Feb.    9.7 

19.6 

Mar.    1.6 

1 1.6 

21.6 

31.5 

Apr.  10.5 
20.5 

30.5 
May  10.4 

20.4 

304 
June  9.3 

19.3 

29.3 
July    9.3 

19.2 
29.2 
Aug.  8.2 
18.2 
28.1 

Sept.  7.1 

17.1 

27.0 

Oct.    7.0 

17.0 

27.0 
Nov.  5.9 

25.9 
Dec.    5.9 

15.8 
25.8 

35.8 


Sec«,Tan^ 
Mean  Place 


Oroombridse  2001. 

Mag.  6.1 


Right 
Ascension. 


h     m 
13    23 


58.68 

59-50 
60.33 
61.15 
61.93 

62.63 
63.24 

63.73 
64.10 

64.33 


8a 

83 
8a 

78 
70 

61 

49 

37 

23 
10 


3 
16 

37 


64.43 
64.40 

64.24 

63.97  ,, 

63.60  ^l 
46 

63.14 

62.61 

62.03 

61.41 

60.77 


S3 

58 
6a 

64 
64 


63 
61 

57 


60.13 
59.50 
58.89 
58.32 

57.35 
56.98 

56.71 

56.54 
56.48 


37 

27 

17 
6 

7 


19 


56.55 

56.74  „ 
5706^ 

57.50  ^ 
58.06  f 

58-71 
59.45  i; 
60.25^ 


Declina- 
tion N. 


+  7249 


tt 


31.8 

30.4 
29.7 

29.6 

30.2 

31.4 
33.2 

35.5 
38.1 
41.0 


14 

7 

I 

6 
la 

z8 

23 
a6 

29 
30 


44.0 

50.1 30 

52.8  »7 
55.3 '' 

ai 


57.4 
59.0 
60.2 
60.8 
61.0 


16 

la 

6 


60.5 
59.6 
58.1 
56.2 
53.8 


9 

»5 
19 
24 
a8 


51.0 
47.8  '' 
44.4  ^"^ 


40.7 
36.9 


37 
38 
39 


39 
38 


33.0 
29.1 

25.3 
21.8^5 

13.3  ^ 

11.6^7 


3.387      +3-^3^ 
57'.867    57".36 


03        +o.ao 
-0.4 


70Vizsi]ii8. 

Mag.  5.a 


Right 
Ascension. 


h     m 
13    24 

8 
6.72 

7.06^4 

7.40  " 

7.73 
8.03 


34 

33 

30 
a8 


8.31 
8.55 

8.75 
8.92 

9.04 

9.14 
9.20 
9.22 
9.22 
9.20 

9.16 
9.09 
9.01 
8.92 
8.81 

8.70 

8.59 
8.47 
8.36 
8.26 

8.18 
8.12 
8.09 
8.09 
8.14 

8.23 

8.37 

8.55 
8.78 

9.05 

9.35 
9.67 

20.01 


24 
ao 

17 
la 

10 

6 

a 
o 

a 

4 

7 
8 

9 
II 

II 

II 
la 
II 
10 
8 

6 

3 
o 

5 
9 

14 
18 

23 
27 

30 

32 
34 


Declina- 
tion N. 


+  I413 


// 


44-5 

42.3 
40.4 

38.8 
37.6 

36.8 

36.3 
36.2 

36.5 
37-1 

37.9 

38.9 
40.1 

41.3 
42.5 

43.7 
44.8 
45.8 
46.6 

47.3 

47.8 
48.1 
48.2 
48.0 
47.6 

47.0 
46.1 

44.9 

43.5 
41.9 


aa 

19 
16 

la 

8 


S 
I 

3 
6 

8 


I 
o 
8 

7 
5 

3 

I 

a 

4 
6 


9 
la 

14 
16 

19 


40.0 

37-9 
35.6 

30.6  ^5 


ai 

23 
25 


28.1 

25.7 
23.4 


25 

24 
^3 


1.03a       +o.a54 
i6».359    56".8o 


0.00         +0.02 
■0.4  -0.4 

[Ephis) 


K  Ootantis. 

Mag.  5.6 


Right 
Aacensioo. 


h     m 
13    26 


305 
301 


8 
48.86 

51-91 
5492     . 
57.81  '^ 

60.52  '71 
247 
62.99 

67.00 
68.47 
69.56 


70.26 
70.56 
70.45 

69.95 
69.08 


184 

147 
109 

70 


30 
II 

50 

87 
laa 


155 
182 

ao6 


67.86 
66.31 
64.49 

62.43 

A^  «,  2aa 
00.21 

233 

5552 11, 

51.03"* 

45.17 
44.76 

44.86 


90 
41 

10 

61 


45.47 
46.60 11^ 

48.22 


i6a 
205 


50.27 
52.69^^ 

27a 

55-41 
58-33  Z 

61.37^^ 


Declina- 
tions. 


-8520 


// 


51.3    ^ 
51.8    5 

^«    r^  12 
53.0 

59-6  ,^ 
62.6  3° 

36 

37 

38 

771  „ 
80.8^7 

84.4^' 
87.9^5 

91.2^^ 
29 

94.1 
96.6^5 

^< 

II 


69.6 
73.3 


100.3 
101.4 


I 
7 

la 


101.9 
101.8 

lOI.I 

99.9  „ 

98.2  '7 

ai 

9^-5  28 
90.7 

87.7^" 

84.6  2' 

30 

81.6  „ 
a8 


78.8 
76.2 

74-1 
72.4 

71.3 
70.9 

71.0 


a6 
ai 

II 


12.347     -12.306 
56».42*    64".95 


+0.12 
-0.4 


-0.76 
-0.4 


CViisinis. 
Mag.  3.4 


Right 
Ascension. 


h     m 
13   30 


s 
21.87 

22.21 


34 
33 


22.54  „ 
22.86  ^' 
23.16  30 

23.44  . . 
23.68  ^^ 

23.88  '° 

17 
24.05    ' 

14 
24.19   ^ 


24.29 

24.37 
24.41 

24.42 

24.42 

24.39 

24.34 
24.27 

24.19 

24.10 


10 

8 

4 
I 

o 


5 

7 
8 

9 
10 


24.00 

23-89 " 
23.78 " 
23.67 

23-58 


II 


23.50 
23.44 
23.41 
23.41 
23.46 


9 
8 

6 

3 
o 

5 
9 


23.55 

23.69 

23.87 
24.10 

24.36 


14 
18 

23 
a6 

30 
24.66 
24.98  32 


25.32 


34 


Declina- 
tions. 


-09 


tf 


49.4 

51.5 
53.5 
55.3 
56.9 

58.3 

59.4 
60.2 

60.7 

60.9 

60.9 
60.7 
60.4 

59-9 
59.3 

58.6 
58.0 

57.3 
56.6 

56.0 

55.4 
54.9 
54.4 
54.1 
53.9 

53.9 
54.0 

54-3 
54.9 
55.7 

56.7 
58.0 

59.5 
61.3 
63.2 

65.2 

67.3 
69.5 


21 
20 
18 
16 

14 
II 

8 

5 

2 

o 


3 

5 
6 

7 

6 

7 

7 
6 

6 

5 
5 

3 

a 


3 
6 

8 

10 

13 

15 
18 

19 
ao 

21 

23 


1. 000    -0.003 

21*. 625  4i".83 


0.00 
-0.4 


0.00 
-0.4 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.8 
I0.8 
20.7 

30.7 

Feb.    9.7 

19.7 

Mar.    1.6 

II. 6 

21.6 

31.5 

Apr.  10.5 
20.5 

30.5 
May  10.4 

20.4 

30.4 
June   9.4 

19-3 

293 
July    9.3 

19.2 
29.2 
Aug.  8.2 
18.2 
28.1 

Sept.  7.1 
17.1 
27.1 

Oct.  7.0 
17.0 

27.0 
Nov.   5.9 

25.9 
Dec.    5.9 

158 
25.8 

35.8 


17  H.  Cannm  Venat. 

Mag.  5.0 


RiKht 
Ascenaioii. 


h     m 
13   31 

8 
0.64 
1.03 
I.4I 
1.78 

2.13 


2.46 
2.74 
2.97 

3-17 
3-31 

341 
3.46 
3.47 
3.45 
3-39 


39 
38 
37 
35 
33 


a8 

33 
20 

14 
10 

5 

I 

2 
6 

9 


Declina- 
tion N. 


II 


3-30 

3.19 
3.06    [I 

2.91 
2.75 


15 
16 

16 


2.59 
2.42 

2.25 

2.09 

1.94 

I.81 
I.7I 
1.65 
1.62 
1.65 

1.72 
1.85 
2.03 
2.27 

2.55 


17 

17 
16 

15 
13 

10 
6 

3 
3 

7 

13 
18 

24 
28 


2.88 

323 
3.60  37 


33 
35 


+  3736 


ft 


44.1 
42.0 
40.4 

39-4 
38.9 

38.9 

39.5 

40.5 
41.9 

43.7 

45.8 
48.0 
50.2 

52.4 
54.5 

56.4 
58.1 

59.5 
60.6 

61.3 

61.6 
61.5 
61.0 
60.1 

58.9 

57.3 
55.3 
53-0 

50.4 
47.6 

44-6 

41.4^' 
38.2  3^ 

350  3^ 

31.8  3^ 
29 

28.9 
26.2  *7 


21 
16 
10 

5 
o 


10 

14 
18 

21 


22 
22 

22 
21 

19 


17 
14 

ZI 

7 
3 

I 

5 

9 
12 

16 

20 

23 
26 

28 

30 


€  Centanxi. 
Mag.  2.6 


Right 
Aacensiofi. 


239 


23 


h     m 

13  34 


s 

29.10 
29.61 

30.11 

30.59 
31.04 


51 
50 

48 

45 
41 


31.8237 
32.40 

32.77 
32.88 

32.94 

32.96 
32.92 


32.85 

32.74 
32.59 
32.41 

32.21 


II 
6 

2 
4 
7 

II 

15 
18 

20 

22 


31.99 
31.76 

31 -53  ^3 

31.30    3 

31.09 


23 


21 


30.92 

30.79 
30.71 

30.69 

30.74 


17 
13 

8 

2 

5 
Jt3 


21 
28 


30.87 
31.08 

31.36 
31.70  3f 

32.11 


Dcdina- 
tioaS. 


-53 


ft 


32.56 
3305 
3356 


41 

45 

49 
51 


56.4 
57.6 

59.3 
61.3 

63.7 

66.3 
69.1 
72.0 
75.0 
77.9 

80.8 
83.6 
86.2 

88.5 
90.7 

92.5 
94.0 

95.1 

95.9 
96.2 

96.2 

95.7 
94.8 

93.6 
92.0 


12 

17 
20 

24 
26 

28 
29 

30 
29 

29 

28 
26 

^3 
22 

18 

15 
II 

8 

3 
o 

5 

9 

12 

16 
18 


m  Viiflnis. 

Mag.  5.2 


Right 


21 
22 


90.2 

88.1 

»5.9  ,, 

83.7  " 
81.6  '' 


79.6 
77.8 
76.4 

75.4 
74.8 

74.7 

75.1 
76.0 


20 

18 

14 
10 

6 


4 
9 


h     m 

13  37 


9 
9.06 

9.40 

9-74 


34 
34 
33 


10.07 
10.38  3' 


10.66 
10.91 
II. 13 

II.31 
11.45 

11.56 
11.65 
11.70 

11.73 

"73 


28 


22 
18 

14 
II 


9 

5 

3 

o 

2 


II.7I 
11.66   I 
11.60 

"53 
11.44 

11.33 
11.22 

II. II 

11.00 

10.90 

10.81 

10.75 
10.72 

10.72 

10.76 

10.85 
10.98 
II. 17 
11.40 
11.66 

11.96 
12.29 
12.63  3^ 


7 

9 
II 

II 
II 
II 
10 

9 

6 

3 
o 

4 
9 

13 

19 

23 
26 

30 

33 


Declin»- 
tioaS. 


-816 


f/ 


33.0 

20 

35-^  20 

^-«  i5 

43.8  ["t 
45.0 

45-9 
46.6 


12 


47.1 

47.4 
47.5 
47.4 
47.2 

46.9 
46.6 

46.1 
45.6 
45.1 

44.5 

43.9 

43-4 
42.8 

42.4 

42.0 

41-7 
41.6 

41.6 

41.9 

42.4 

43-2 

44.3 
45.6 

47.1 


r  BoOtls. 

Mag.  4.5 


3 

I 


3 

5 

5 

5 
6 

6 

5 
6 

4 

4 

3 

I 

o 

3 

5 

8 
II 

13 

15 
18 


4^-^    TO 
50.8    '9 

52.8    ^^ 


Right 


h     m 

13  43 

s 

3.63 
3.97  3^ 

4.31  ^ 
4.64  ^^ 

29 

26 
22 
18 

15 


5.24 
5.50 
5.72 
5.90 
6.05 

6.16 
6.24 
6.28 
6.29 
6.28 

6.25 
6.19 
6.11 
6.02 

5.91 


II 

8 
4 


6 
8 

9 

ZI 

12 


5-79  „ 
5.67  " 
5.54 
5.41 
5.30 


13 

13 
II 


II 

8 

5 


5.19 

5.II 
5.06 

5.04 
5.06 

5.13 

5.25 

5.41 
5.62 

5.88 

6.17 
6.48 
6.82  34 


12 
16 
21 
26 

29 

31 


tionN. 


+  1752 


n 


34.0 
31.8" 
29.9  1^ 
28.3  '^ 

27.2  " 


26.4 
26.1 
26.2 
26.6 

27.4 


5 

I 

4 

8 

II 

28.5 
29.8  '^ 

34.'  S 

35.5  „ 
36.8 

38.0 
390 
39-8 

40.4 

40.7 
40.8 
40.6 
40.2 


10 


3 
I 

2 

4 

8 


10 


394 

38.4^ 

35- J  ,8 
33-8 

31.8 

295 

27.1^ 

24-5^ 

19-3 
16.8 

144 


20 


as 

24 


Sec^,Tand 
Mean  Place 


1.262      +0.770 
o".209    63". 52 


1.663      -1.329 
29».567    65".io 


i.ozz      -O.Z4S 
8».9io    28".o9 


Z.051      -wj** 
I3'.369    47"-«3 


D^^  a,  Dm  a 


-o.oz 
-0.4 


40.05 
-0.4 


+0.01         -0.08 
-0.4  -0.4 

[Eph  is) 


0.00 
0.4 


-o.oi 

-0.4 


0.00 

•0.4 


40.02 
-0.4 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Meftn  Solar 
Date. 


Tf  Tins  Majoris. 

{Alkaid,) 
Mag.  1.9 


Right 
Ascension. 


Jan.    0.8 

10.8 
20.7 

30.7 

Feb.    9.7 

19.7 
Mar.  1.6 
II. 6 
21.6 
31.6 

Apr.  10.5 
20.5 

30.5 
May  10.4 

20.4 

30.4 
June  9.4 

19.3 

293 
July    9.3 

19.3 
29.2 

Aug. '8.2 

18.2 

28.1 

Sept.  7.1 
17.1 
27.1 

Oct.  7.0 
17.0 

27.0 
Nov.  6.0 

15.9 

TV     ^5.9 
Dec.   5.9 

15.8 
25.8 
35.8 


h     m 

13  44 

s 

2.38  4^ 
2.82^ 

3.26  ^ 

405 

4-39  _ 
4.68  ^9 

4.91  '' 

12 


5-20 

5.26 
527 

5-23 
5-14 

5.02 
4.86 
4.68 

4.47 
4.24 


6 

X 

4 
9 

13 

x6 

18 

21 

24 
4.00 

352 1 
3.29  ^ 

3.08" 


2.89 

2.73 
2.61 

2.54 
2.52 


19 

16 
12 

7 

2 

5 


IX 

17 
24 


2.57 
2.68 

2.85 

3'^  on 
3.38  "^ 

35 

3-73 
39 


4.12 

4-54 


4a 


Declina- 
tion N. 


+  49  43 


tf 


20 


51.3 
49.3  ^^ 

47.8  'I 

46.9  I 
46.6   3 


47.0 

47.9 

49.3 
512 

53.5 

56.0 
58.6 
61.3 

639 
66.4 

68.6 

70.5 
72.1 

73-2 
74.0 

74-3 

74-1 

73.4 

72.3 
70.7 

68.8 
66.4 

63.7 
60.7 

57.5 


9 

14 
19 
23 
25 

36 
27 
26 

25 
22 

19 
x6 

XX 

8 
3 

2 
7 

IX 

16 
19 

24 
27 
30 
32 
35 


540 

50.5 
46.9 

43.4 
40.0 


35 
36 

35 
34 
31 

34.1  '* 
31.8^3 


89  Vizsiiiis. 
51 


Right 
Ascension. 


h     m 

13  45 

5.37  f^ 

5.72  ll 
6.06  34 

t'^^  26 
6.93  ^ 
7.16  ^3 

^  ^^  20 
7-36 

7-52 


7.65 

7-74 
7.81 

7.84 
7.85 

7.84 
7.81 

7.75 
7.67 

7.58 

7.47 
7.36 
7.24 
7.12 
7.01 

6.91 
6.83 
6.79 
6.78 
6.82 

6.90 
7.04 
7.22 

7-45 
7.73 

8.04 

8.37 
8.72 


16 

13 


9 
7 
3 

X 


3 
6 

8 

9 

I 

X 

2 
2 

X 

o 

8 

4 
I 

4 
8 


14 
18 

23 
28 

31 

33 

35 


Declina* 
tionS. 


-1742 


40 


42.0 


19 


*3-9  ^„ 

45-8   ' 
47.8  »* 

49-8 


20 


51.7 
53.4 

56.4 
57.6 

58.6 

59-5 
60.1 

60.6 

60.9 

61. 1 
61. 1 
61.0 
60,7 
60.4 

59.9 

59.3 
58.6 

57.9 
57.2 

56.5 
55.8 

55.1 
54-6 

54.3 

54.3 

54.5 

54-9 

55.7 
56.8 

58.1 

59-7 
61.4 


19 

17 
16 

14 
12 

10 

9 
6 

5 

3 

2 

o 

I 

3 
3 
5 

6 

7 

7 
7 
7 

7 
7 

5 

3 
o 


4 
8 

IX 

13 

16 

17 


C  Centanri. 
Mag.  3.x 


Right 
Ascension. 


h 
13 


ffl 
50 


4.28  ^^ 

4.72  J^ 

514 
39 

5.88  35 
6.18  3^ 

6.44'^ 
6.66 


22 

17 

13 
8 

5 
o 

3 

7 
II 

13 
16 

18 
6.41 
6.22  '9 
6.02  ^^ 
5.82 

5-64 


6.83 
6.96 
7.04 
7.09 
7.09 

7.06 
6.99 

6.88 

6.75 
6.59 


20 
18 
16 


5.48 
5-35 
5.27 
5.24 
527 


13 
8 

3 

3 
10 


17 
23 


5.37 

5.54 

5-77  ,, 
6.073^ 
6.42  35 
40 
6.82 

7.26  ^ 
7.71  ^5 


Declina- 
tions. 


-4652 


tf 


7.2 
8.4 


12 

II.8  '9 
14.0 


22 

24 


16.4 
18.9 

21.5 
24.2 

26.8 

29.4 
31.8 

34.1 
36.2 

38.1 

39.7 
41.0 

42.0 

42.7 

43.1 

43.0 
42.6 

41.9 

40.9 

39.5 

37.9 
36.1 
34-2 
32.3 
30.4 

28.7 
27.2 

25.9 

25- 1 
24.7 

24.7 

25.1 
26.0 


25 

26 

27 
26 

26 

24 

23 
21 

19 
16 

13 
10 

7 
4 

I 

4 

7 
10 

14 
16 

18 

19 
19 
19 
17 

15 

13 
8 

4 
o 

4 
9 


7;  Botftis. 
Mag.  2.8 


Right 
Ascension. 


h     m 
13    50 


38.47 
38.81 

39.15 
39.49 
39.81 

40.10 
40.36 

40.59 
40.78 

40.93 

41.05 
41.14 
41.19 
41.21 
41.20 

41.17 
41.12 
41.04 

40.95 
40.84 


34 
34 
34 
32 
29 

26 

23 

19 

15 
12 

9 

5 

2 

I 
3 

5 
8 

9 
II 

12 


12 


40.72 
40.60 

40.47  [I 

40.34 
40.22 


13 
12 

II 


40.11 
40.02 
39.96 
39.93 
39.95 

40.01 
40.12 
40.27 
40.48 

40.73 


9 
6 

3 

2 

6 

II 

15 

2X 

25 
28 


41.01 

41-33  „ 
41.66  33 


32 


Declina- 
tion N. 


+  1848 
ft 

70.0 
67.7  '3 
658  [I 

64.2 
63.0 


62.3 
62.0 
62.1 
62.6 

63.4 


16 
12 

7 


3 

I 

5 
8 

II 

645 
65.8  '3 

67.3  '^ 
68.8  '5 

70.3  ^^ 
15 

14 
12 

10 

9 
6 

3 
I 

2 

5 

7 

10 

13 
16 

19 
21 

23 

25 
26 

27 
26 


71.8 
73.2 
74-4 
75-4 
76.3 

76.9 
77.2 

77.3 
77.1 

76.6 

75.9 

74.9 
73.6 
72.0 
70.1 

68.0 

657 
63.2 

60.6 
57.9 


55.3  ,^ 
52.8  "5 

50.4  '^ 


Sec«,Taii5 
Mean  Place 


1.547      -fx.xSx 
xx«.6os    73".63 


1.050      -0.3x9 
X4'.978    40".  10 


X.463      -X.068 
i3'-77i    »3".73 


X.056      +0.34X 
38-.254    84".20 


-0.OX 
-0.4 


40,07 
-0.4 


0.00 
■0.4 


-0.02 
-0.4 
[Bph  15] 


+0.OX 
-0.4 


-0.06 
-0.5 


0.00 
-0.4 


+0.02 
-0.5 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.8 
I0.8 
20.7 

30.7 

Feb.    9.7 

19.7 
Mar.  1.6 
II. 6 
21.6 
316 

Apr.  10.5 
20.5 

30.5 
May  10.4 

20.4 

30.4 
June  9.4 

19-3 

293 
July    9.3 

19.3 
29.2 

Aug.   8.2 

18.2 

28.1 

Sept.  7.1 
17.1 
27.1 

Oct.  7.0 
17.0 

27.0 
Nov.  6.0 

15.9 

25.9 
Dec.    5.9 

15.8 
25.8 
35.8 


^Apodis. 
Var.  5.5-6.6 


Right 
Ascension. 


h     m 
13   56 

< 

57-52 
58.65  "3 

59-79  "* 
60.90'" 

61.97 ':^ 

99 
62.96 

63.86 

64.66 

65.33 
65.88 

66.30 
66.59 
66.74 
66.76 
66.65 

66.41 
66.04 

65.58 
65.01 

6437 


90 
80 

67 

55 
42 

15 

3 

II 

24 

37 
46 

57 
64 
70 


74 


63.67 
62.93 
62.18   75 

61.45   ^ 


60.77 

60.16 
59.66 

59.29 
59.08 

59.04 


Sec  S,  Tan  6 
Mean  Place 


ly  ^  a.  Dm  a 


61 

50 

37 
21 

4 
14 


Declinar 
tionS. 


-7623 


»r 


33 


59-18 

59-51 
60.02  ' 

60.71  ^ 
61.54    ^ 

95 
62.40 

63-54  "S 
64.65  *" 


2.2 

2.5 

3.4 
4.8 

6.8 


3 

9 

14 

30 

23 


38 

30 


9.1 
II.9 

^^'^  « 
18.2  33 

21.6  3^ 

35 

251 
28.6  35 
34 


32.0 


33 


35.3 

38.4  '' 
29 

43.8 !? 

45.9 
47.6 

48.8 


31 

17 
13 

7 


49.5 
49.6 

49.2 

48.3 
46.9 

45.0 
42.7 
40.1 

37.3 
34-4 


I 

4 

9 

14 

19 

23 
36 

38 

29 

39 


38 


315 
28.7 
26.2  ^5 

24.1  " 


22.3 

21. 1 
20.4 
20.3 


18 
13 

7 

I 


r  Viiflnis. 

Mag.  4.3 


Right 


h     m 

13  57 

19.27 
19.60  ^^ 
19,93  ^^ 

20.26  33 
20.57  ^' 


20.86 
21.12 

21.35 

21.55 
21.71 

21.84 
21.93 
22.00 
22.04 
22.06 


39 

s6 

23 
30 

16 
13 

9 

7 

4 

3 
I 


3 
6 


4.250      -4.130 
6o".2i3     i3".79 


+0.05 
-0-3 


-0.24 
-0.5 


22.05 

22.02 

21.96 

21.89    ^ 

21.80    9 
10 

21.70 

21.59 
21.47 

21.36 

21.24 


II 

13 

II 
13 
10 


21.14 
21.06 
21.01 
20.99 
21.01 

21.07 
21.18 

21.34 

21.54 
21.79 


8 

5 

3 

3 
6 

II 
16 
20 

25 
28 


22.07 

22.38  3' 
22.70  3^ 


Dedina- 
tionN. 


+    156 


ft 


68.6  " 
66.6  ^^ 
64.8 
63.2 


61.9 
61.0 
60.3 

59.9 
59.8 

60.0 
60.4 
60.9 
61.6 
62.3 

63.2 
64.0 
64.8 

65.5 
66.2 

66.8 
67.4 
67.8 
68.0 
68.2 

68.2 
68.0 

67.5 
66.9 

66.0 

64.9 
63.6 
62.0 
60.2 

58.2 


18 
16 

13 


9 

7 

4 

I 

3 

4 
5 
7 
7 
9 

8 
8 

7 

7 
6 

6 

4 

3 

3 
O 

3 

5 
6 

9 
xz 

13 
16 

18 

20 


•  30 


56.2 
540 

51.9 


33 
31 


1. 001       -H>.034 
19".  165    79".56 


11  BoStts. 

Mag.  6.1 


Right 


h     m 
13  57 

8 
19.48  ,^ 

19.83  35 
20.193" 

20.54  ^^ 

20.87  ^^ 
31 

21.18 

21.46^* 

21.70^^ 
20 
21.90 

17 
22.07    ' 

12 
22.19 
22.28   9 
22.33    5 

I 
4 


0.00  0.00 

-0.3  -0.5 

[Eph  15) 


22.35 
22.34 

22.30 
22.23 
22.14 
22.03 
21.91 

21.77 
21.62 
21.47 
21.32 
21.18 

21.05 

20.95 
20.87 
20.83 
20.82 

20.87 
20.97 
21.12 
21.32 
21.56 

21.85 
22.17 
22.51 


7 

9 

I 

2 
4 

5 
5 
5 
4 
3 

o 
8 

4 

I 

5 

10 

15 
20 

24 
29 

32 
34 


Declina- 
tion N. 


+  2747 


n 


310 

28.7  ^^ 
26.9 

25-4 
24.4 


18 

15 
10 

5 


23.9 
24.0 

24.4 

25.4 
26.7 

28.2 
30.0 

31-9 


I 

4 
10 

13 

15 

18 
19 


/3  CenUvii. 

Mag.  0.9 


Right 


20 

35-« :'» 

37.6 

39.3    ^l 
40.8    '5 

42.0 
42.9 


12 


43.5 
43.8 

43.8 

43.4 
42.7 

41.6 
40.2 

38.5 
36.5 
34.2 


3 
o 

4 
7 

IX 

14 

17 
20 

23 

25 


27 


31.7 
29.0 
26.1  ^9 

20.2  ^ 
29 

^7.3  ^, 
14.6  *7 

12. 1 


25 


h     m 

13  57 


1. 130     +0.527 

19'. 286    47".97 


-o.oi 
-0.3 


+0.03 
-0.5 


s 

47.91 
48.50 

49.09 
49.67 

50.22 

50.73 

51.19 
51.60 

51.95 
52.24 

52.47 
52.64 

52.75 
52.80 

52.80 

52.73 
52.62 

52.45 
52.24 
51.99 

51.72 
51.42 


59 
59 
58 
55 
51 

46 

41 

35 
29 

^3 

17 
II 

5 
o 

7 

II 

17 
21 

25 

27 

30 
30 


51.12 
50.82  3? 

50.54 


28 
25 


50.29 
50.08 

49.94 
49.87 
49.88 


31 
14 

7 

I 

10 


19 
29 


49.98 
50.17 

50.82  36 

51.26  ^ 

51 

51.77 
52.32 
52.90 


55 
58 


-5957 


n 


39-4 
40.2 

41.4 

43.1 
45.2 


8 
12 

91 
23 


22 


47-5  „ 

53-0 

56.0  3» 

62.1 

^5-^  20 
68.0'^ 

70.7 '! 

73-2 

III  '' 
78.9  „ 

8a  I  " 

80.8  ' 

3 

81.I 
81.0 

80.4 

76.2 

74.2 

69.5,'; 

67.1  ^ 
'    23 

64S 

62.6 


I 

6 
10 


60.7 

59- 1 
58.0 

574 
57.3 
577 


32 

19 
16 

II 

6 


1.998      -1.730 
48».8i9    48"  55 


+0.02 
^.3 


-o.io 
-0-5 
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FOR  THB  UPPER  TRANSIT  AT  WASHINGTON. 


Vcan  Solar 
Date. 


;r  Hydxse. 

Mag.  3.5 


Ricbt 
Asceosiao. 


Jan.    0.8 

10.8 
20.8 

30.7 

Feb.   9.7 

19.7 
Mar.  1.6 
11.6 
21.6 
31.6 

Apr.  10.5 
20.5 

30.5 
May  10.5 

20.4 

30.4 
June  9.4 

19-3 

293 
July    9.3 

193 
29.2 

Aug.  8.2 

18.2 

28.2 

Sept.  7.1 

17.1 

27.1 

•Oct    7.0 

17.0 

27.0 
Nov.  6.0 

15.9 

Tx     ^5.9 
Dec.   5.9 

15.9 
25.8 

35.8 


h     m 
14      I 


31.86^7 

32.23 
32.59 
32.93 


37 
36 
34 
32 


29 
26 
22 

19 

15 

12 

9 
6 


33.25 

33.54 
33.80 

34.02 
34.21 

34.36 
34.48 
34-57 
34.63 
34.65 

34.65 
34.62 

34.57 
34.49 
34.40 

34.28 

34.15 
34.02 

33.88 
33.75 

33.64 
33.54 
33.48 
33.46 
33.48 


33.55  „ 
33.68   3 

33.86  '* 

3409  II 

34.36  11 
32 

34.68 

35.02  ^4 

35.38  36 


3 

5 
8 

9 
12 

13 

13 

14 

13 
II 

10 
6 


tion  S. 


—  26  16 


tr 


24.0 
256 

27.4 
29.2 

31.2 

33.2 

35.1 
37.0 
38.8 

40.4 

41.8 

43.1 

44.3 

45.3 
46.1 

46.7 
47.1 

47.3 
47.4 
47.3 

47.0 

46.5 
45.8 

45.1 
44.2 

43.2 
42.2 
41.2 
40.2 

39.4 

38.8 

38.4 

38.3 
38.6 

39.1 

39.9 
41. I 

42.5 


16 
18 
18 
20 
20 

19 

19 

18 

16 
14 

13 
12 

10 

8 
6 

4 

2 

I 
I 

3 

S 

7 

7 

9 
10 

10 

10 

10 

8 

6 

4 

I 

3 

5 
8 

la 
14 


0  Centauri. 
Mag.  2.3 


Right 


h     m 
14      I 


8 
40.21 

40.61 

41.01 

41.41 

41.78 

42.12 

42.43 
42.71 

42.95 
43.16 

43.32 

43.45 

43.54 
43.60 

43.63 

43.62 
43.58 

43.51 
4342 
43.30 

43.17 
43.02 

42.86 

42.70 

42.55 

42.41 
42.30 

42.23 
42.20 
42.22 


40 
40 
40 

37 
34 

31 
28 

24 

21 

16 

13 

9 
6 

3 
I 

4 
7 

9 

12 

13 

IS 
16 

16 

IS 
14 

II 

7 

3 

2 

7 


13 
20 

2S 


42.29 
42.42 
42.62 
42.87 

43.17^^ 

34 

43.51 
43.88  37 
44.27  39 


tionS. 


-35  57 


it 


5.0 

6.4 

8.0 
9.9 

1 1.9 
14. 1 

16.3 

18.5 

20.7 

22.8 

24.8 
26.6 
28.3 

29.9 
31.2 

32.3 
33.2 

33.9 

34.3 
34.4 

34.3 
33.9 
33.3 
32.4 
31.3 

30.1 
28.7 

27.3 
25.9 

24.6 

23.4 
22.5 

21.8 

21.5 
21.5 

21.9 
22.7 

23.8 


14 
16 

19 

20 

22 

22 
22 
22 

21 
20 

18 

17 
16 

13 
II 

9 

7 
4 

I 

I 

4 
6 

9 
II 

12 

14 

14 

14 

13 
12 

9 

7 

3 
o 

4 

8 
zi 


a  Dtaconis. 
Mag.  3.6 


Right 


h     m 
14      2 


s 
5.33 

5.91 
6.51 
7.II 

7.70 

8.25 

8.74 
9.16 

9.51 
9.77 

9.94 
10.02 

10.02 

9.94 
9.78 


S8 
60 

60 

S9 

S5 

49 

4a 

35 
26 

17 

8 

o 

8 

16 

23 


28 
33 


9.55 
9.27 

8.94    « 
8.56  3« 

8.15^^ 
42 

7.30^ 

6.86^4 

6.44 
6.05 


5.69 
5.37 
5." 
4.92 
4.81 


42 

39 
36 


32 
26 

19 
II 

3 


6 
17 


4.78 
4.84 
5.01 
5.26  ^5 
5.60  34 
43 
6.03 
6.52^ 
7.07  ^^ 


Declina* 
tionN. 


4-6446 


// 


29.8 
27.8 
26.4 

25.7 
25.6 


20 

14 

7 
I 

6 


26.2 

27.4 
29.2 

31.4 
34.0 


12 
18 
22 
26 

29 
36.9  ,^ 
39.9  ^ 
42.9  ^^ 

45«  II 


48.6 

51. 1 
53.2 
55.0 
56.2 

57.0 

57.2 
57.0 
56.2 

54.9 
53.2 


2S 

21 

18 

12 

8 

2 

2 

8 

13 
17 
23 

48.3  '^ 

45.3  ^" 
42.0  33 

37 

34.7 
30.8  39 

27.0  3J 

23.2  3* 

10.7  35 
32 

16.5 
13.6  '^ 
11.3'^ 


38.4 


d  Botftls. 
Mag.  4.8 


Right 

ASCCTMOD. 


h     m 

14     6 

8 
31.51 

31.86  35 
32.21  35 

32.55  I't 

32.88  ^^ 

31 

33.19  ,g 
33.47  J 
33.72  ^5 

33.93 
34." 


21 
18 

13 


34.24 
34.34 
34.40 

34.43 
34-43 

34.40 
34.35 
34.27 
34.17 
34.05 


10 
6 

3 
o 

3 

5 
8 

10 

12 

13 


15 


33.92 

33.77  ^. 
33.62  *^ 

33.48  '^ 

33.33 


IS 
13 


33.20 

33.09 
33.01 
32.96 

32.95 

32.99 
33.08 

33.22 
33.40 
33.64 

33.92 

34.23  ^^ 
34.56  ^^ 


II 
8 

S 

I 

4 

9 

14 

18 

34 
2S 

31 


Declina- 
tioQN. 


+  2529 


// 


21.2 

8.9 
7.0 

5.4 
4.3 

3.7 
3.6 
4.0 

4.8 

5.9 


23 

19 
16 

ZI 

6 

z 

4 

8 

II 

15 


16 

19 

19 
18 


7.4 
9.0 

20.9 

22.8  '? 

246     ^ 
^       18 

26.4 

28.1  ^7 
29.6  '5 
30.8 
31.8 


12 
10 

7 


32.5 
32.9 
33.0 

32.7 
32.1 

31.2 
30.0 
28.4 
26.5 

24.4 


4 

z 

3 
6 


12 
16 

19 

21 

24 


22.0 
19.4 


16.6 


26 
28 

13.7  '^ 

10.8  *9 
29 


7.9 
5.2 

2.7 


27 
25 


Scc«,Tan5 
Mean  Place 


z.zzs      -0.494 
3z'.624    24".3o 


1-235 
4o'.478 


-0.725 

8".22 


2.347       +3.Z23 
5*.3<H    54".S3 


Z.Z08      +0.477 
3i*.39o    37".59 


4O.0Z 
-0.3 


•03 


4O.0Z  -0.04 

-0.3  -0.5 

[Bphis) 


.03  40.Z2 

.3         -OS 


>.OZ 

>.3 


+0.03 
-O.S 
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APPAKENT  PLACES  OF  STABS,  1915. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


/rviiginis. 

4  Vuut  Minorls. 

tVizgiiLis. 

aBotttU. 
(i4rc(iinu.) 

Mean  Solar 

Mag.  4.3 

Mag.  5.0 

Mag.  4.2 

Date. 

Right 

Declina.   | 

Right 

DecUna- 

Right 

DedittA- 

Ki^ 

DccfiBi. 

1  Ascension. 

tionS 

tioiN. 

Aacensioa. 

tionS. 

tiaoN. 

h     m 

• 

/ 

h     m 

•       r 

h     m 

•      t 

h     n 

•    •. 

14     8 

-952 

14  9 

+  7756 
ff 

14    II 

-5  35 

14   11      +1936 

mm 

Jan.    0.8 

^'•53,^ 

48.0 

8-94  „, 

23-1   ^^ 

s 
3329 

WW 

49-9  _ 

8                            " 

47.11       1734 

lo.S 

21.87^^ 

49.9 

19 

9-97  °i 

21.2     9 

33.62  33 

5^-9"* 

47.44  ^ 

71.0 '♦ 

20.8 

22.21  ^^ 

4  s 

51.8 

19 

11.07  " 

20.0 
19.4          ° 

33.96  34 

53-8   ' 

47-7S  34 

69.0" 

30.7 

22.55  3' 

53.7 

19 

12.18'" 

34.29  33 

55-7   ' 

48.1234 

67.3^ 

Feb.    9.7 

22.87  ^* 
30 

55.4 

17 
16 

13.28"° 
104 

'^•5    8 

34.61  3^ 
30 

^^•^  Is 

48-44  ^' 
30 

66.0*3 
9 

19.7 

23-17  „ 

57.0 

^4-32  „^ 

20.3 

34-91  _ 

58.9, 

48.74   « 

65.1 

Mar.    1.6 

23.44  11 

58.4 

14 

15.26  94 

16.07  2 
17.21  4* 

21.7  '^ 

35.18^7 

6o.t" 

28 
49.02 

64.8  3 

II. 6 

23.68  "* 

59.6 

13 

23-7 ,, 

35.42  iz 

61.1  " 

49.26  ^4 

M' 

21.6 
31.6 

24-07  „ 

60.5 
61.2 

9 

7 

26.1  »J 

28.9  '^ 

35.63 " 

35.81  '* 

61.9  * 
62.4   s 

49.46 ';. 
49.64 

65.2* 
66.0  * 

IS 

S 

31 

30 

14 

a 

^  14 

ti 

Apr.  10.5 

24.22 

61.7 

17.52 

31.9  „ 

35.95  _ 

62.6 

49.78 

67-1  , 

20.5 

24.33  " 

62.0 

3 

17-63  " 

35-0 1\ 

36.07 " 

62.7    \ 

49.88 '° 

684 

30.5 

24.42    I 
24.48   ^ 

62.2 

2 

17.56    7 

38-^  '' 

36.16  I 

62.6    * 

49.95  ^ 

73-' rt 

May  10.5 

62.2 

0 

17.31    '5 

41-1  ^t 

43-9 

as 

36.22 

62.3    3 

49.99  ^ 

20.4 

24.51    I 

62.0 

2 
2 

r6.89  ; 

36.25    3 
0 

61.9    -* 
4 

50.00  ^ 

30.4 

24-51    ^ 

61.8 

^^•33  - 
'3-96  f^ 

46.4  „ 

36.25 

61.5 

49.98 

74-7,, 

June  9.4 

24.49    ^ 

61.4 

4 

48-5  " 

36.23 

61.0   s 
60.4    J 

49.93 1 
49.87  ^ 

76.2 

19.3 

24-45    ^ 

61.0 

4 

5°-^    I 

36.19   I 

77-5 

29.3 

2438   ^ 
24.30  ^^ 

60.6 

4 

51-4  " 
52.0   J 

36.13    R 

59-8   ^ 

49.78  ^^ 

78.6" 

July    9.3 

60.1 

5 
S 

13.01      ^5 

99 

59.3    \ 

49.67 
^     12 

79-5  J 

19.3 

24.20 

59.6 

6 

12.02 

52.1 

35.95  „ 

58.7    , 

49.55 

«0.2 

J 

29.2 

2409  " 

59.0 

11.02'" 

51.7   „ 

35-84  " 

58.2  s 

49.42  3 

80.6* 

Aug.   8.2 

23-97  „ 

58.5 

5 

10.03  ^ 

50.8   9 

35-72  :^ 

57.7   f 

49.28  '4 

8a8  ' 

18.2 

23.8s  " 

58.0 

5 

9.06  97 

+9-3  li 

35.60  " 

57.3  : 

49.14  ,^ 

80.6  ' 

28.2 

23-73  " 
10 

57.5 

5 
5 

«-4  '4 

47-4 :: 

35.48  " 

56.9  \ 

49.00    4 
13 

80.2  * 

Sept.  7.1 

23.63 

57.0 

7-30  „ 

If  1  »8 

42.2 

35.37       ^ 

56.7  , 

48.87  ^^ 

79-5 ,0 

17.1 

23.54  I 
23-48  J 

56.7 

3 

592  °x 

35.28       I 
35.22       ° 

56.5  \ 

48.76  " 
48.68    ® 

78-5 ; 

77-' rf 

27.1 

56.5 

3 

39-0  ^' 

56.6  ' 

Oct.    7.0 

23-45   ; 

56.5 

0 

5-42  ?! 

35-5  ^J. 

35.18       ^ 

56.8  ^ 

48.63     I 

75-5  .t 
73-6, J 

17.0 

23-46   I 

56.6 

I 
4 

5.073s 

3^-9'' 

39 

35.19       ^ 

57.2  \ 

48.62     ' 

4 

27.0 

23.52  ^„ 

57.0 

< 

4.89 

28.0 

35.25    ^^ 

57.8  „ 

48.66 
48.74  „ 

7'-5  M 

Nov.   6.0 

23.62    ° 
23-78  ^J 

57.6 

0 

4-89    ° 

24.1  ^9 

35.35       "l 

58.7  ' 

15.9 

58.5 

9 

5°7    ' 
5-43  t 

20.3  ^° 

35.50    ^^ 

59-8  " 

48.87  '^ 
49.05  " 

66.6* 

25.9 

23-98  ~ 

59.6 

II 

16.6  37 

35.69   ^9 

61.2  '4 

Dec.    5.9 

24-23  J 

60.9 

13 
16 

5-97^ 

13.I  3^ 
32 

35.93    4 

^^•7  ;^ 

49.28  It 

27 

6...; 

15.9 

24-51  „ 

62.5 

6.68  „ 
7-53  ll 

9-9.. 

36.21 

^4-5  ,„ 

49-55  ,^ 

5Ma6 

25.8 

24.82  3' 

64.2 

17 

7.2^7 

36.51    ^"^ 

^•4  ' 

49.85  ^^ 

55-; 
53-3 

35.8 

25.15^3 

66.0 

15 

8.50  97 

50 

36.84  33 

68.3*9 

50.17  3' 

Sec  8,  Tan  S 

i.ois      -0.174 

4.787      +4.681 

1.005      -0.098 

1.062      ^3^ 

Mean  Place 

ai'.56i    43".85 

) 

9'.6it    48".72 

33'-307    43 ".30 

47*.o30 

B8".ot 

D''^  a,  D«  a    1         0.00        -o.o] 

[ 

-0.07        4o.a6 

0.00         -O.OI 

-O.OI 

D^a,D«a  f 

1      ^.3 

-0-5 

-0-3 

■-0-5 

^3 

-CS 

-0.3 

-<vS 

[Bphisl 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


XBoVtts. 

XVixgiQis. 

2Libz». 

6^B0tfti8. 

Mean  Solar 

Mag.  4.3 

Mag.  4.6 

Mag.  6.3 

Mag.  4.Z 

Dote. 

Risht 

Declinar 

Risht 

Dedina-  | 

Right 

DeclixMr 

Right 

Dedina- 

Aflcensioo. 

tkaN. 

Ascensioa. 

tiomS 

>. 

tiooS. 

Ascension. 

tionN. 

h     m 

•      / 

h     m 

• 

/ 

h     m 

•        r 

h     m 

•      9 

• 

14    13 

+  4628 

14    14 

-1258 

14   18 

—  II    19 

ft 

14    22 

+  5213 
ft 

Jan.     0.8 

9'^^  .« 

^9-9  „ 

8 
30.35    ,  . 

53-7 

18 

18 
0 

s 
50.94  ,, 

39-7  ,^ 

s 
18.14 

730  „ 

I0.8 

9.68  40 

^5-8   ! 

30.69  ^^ 

55.5 

51.28  34 

43-4  ! 

18.57^^, 

70.6  * 

68.8  " 

20.8 

10.10  "^ 

31.04^5 

57.3 

51.62^4 

19.02  45 

30.7 

10.51  *' 

14.5  'i 
13.9   ^ 

31.38^^ 

591 

18 
18 
16 

51.96^4 

18 

19.47  ^ 

67.6  " 

Feb.    9.7 

10.91 11 

31.70  3' 
31 

60.9 

52.28  3^ 

31 

19.91  44 
42 

66.9   ' 
I 

19.7 

"•^9,, 

13.9    , 

32.01 

62.5 

52.87  "^ 

48.6 

20.33     . 
20.71  3* 

67.0 
67.6   ** 

Mar.    1.7 

11.643s 

^•4 ,: 

32.28  ^7 

64.0 

15 

50.0  ^^ 

11.6 

11.943° 

17.2 

32.53  ""^ 

65.3 

13 

53.12^5 

51.2  " 

21.05  ^^ 

68.8  " 

21.6 

12.19^5 

22 

32.75 " 

66.4 

II 

8 

7 

22 
53-34  0 

52.2  - 

21.34^^ 

70.6  '« 

31.6 

12.40" 

IS 

10.2 
24 

32.94 ' 

67.2 

53.52  ;8 

52.9   ^ 

21.57^^5 

72.8  " 
"S 

Apr.  10.5 

12.55  „ 

21.6 

3309 

67.9 

53.68 

53-5   ^ 

2^-74  „ 

75.3  „ 

20.5 

12.66"     24.1  ^5 

33-21  " 

68.4 

5 

53.81  *3 

53.9  ^ 

21.86" 

78.0  'I 

30.5 

12.71     5 

26.8  ^7 

33.31    ^ 
33.37   ^ 

68.7 

3 

53-91 '« 

54.1    ^ 

21.92 

80.8  *f 

86.4  '* 

May  10.5 

12.71     " 

68.9 

2 

5398  I 

54.1    , 

21.92   ^ 

20.4 

12.67    I 

33.41    , 

68.9 

0 

54.02  * 

54.0   ^ 

21.87    ^ 

8 

34 

I 

I 

I 

I 

9 

»s 

30.4 

12.59  „ 

34-5  „ 

33.42 

68.8 

54-03  . 

53.9   , 

21.78 

88-9  „ 

June  9.4 

12.48  " 

366  " 

33.41    ^ 

68.6 

2 

54.02     ]  1  53.6    3 

21.64    J 

9' -2  ,^ 

19.4 

12.33  J 
"•'5'f 

38.5 

40.0    5 

33.37   I 

33.31    ° 

33.23 

10 

68.3 

3 

4f 

53.98  ^ 

53.3   3 

21.46  '« 

93.2 

29.3 

68.0 

3 

53.93  I 

53-85  ,*, 

52.9   ^ 

"•=^5  " 

94-7  ;f 

July    9.3 

"•95'! 

22 

41.0  ** 

7 

67.6 

4 
S 

52.4   ^ 

2I.OI     Z 
a6 

95.9  " 

7 

19.3 

41.7    , 

33.13  „ 

67.1 

^ 

53.75  „ 

51.9    ^ 

^*^-75  „ 

96.6 

29.2 

"•5^  Z 

41.8    * 

33.01  "    66.6 

5 
6 

53.64  " 

51-4   I 

20.48  ="7 
20.20  "* 
^992  ^, 

96.8  * 

Aug.   8.2 

11.27  "^  1  41.6   * 

32.89  " 

66.0 

12 

53-52 

50.9   ; 

96.5  I 
95.7  ' 

18.2 

11.04^^    40.9.! 

32.76  3 

65.5 

5 
6 

5 

53.39  11 

50.4   I 

28.2 

10.82  " 

ax 

39-7  ,6 

32.64 " 

ri 

64.9 

53.27  „ 

49.9   ^ 

X9.65  :j 

94.5 
17 

Sept.  7.1 

10.61 

3!-'  10 

32.53    . 

64.4 

^ 

53.15   ^ 

49-4   ^ 

19.40 

92.8 

17.1 

10.44  ,; 

36.2  11 

32.44  ; 

63.9 

5 

53-06    9 

490   ^ 

19.17^3 

9°-7  "' 

27.1 

10.20     ' 

33-8 
3'°« 

32.37  ; 

63.6 

3 

52.99  ; 

48.7   3 

18.98  '9 

88.2  '5 

Oct.    7.1 

10.19- 

IO.I3 

32.34  I 

634 

2 

52.95  I 

48.6 

18.84  '4 
18.76    I 

85.3  1' 

17.0 

28.0  3° 

32.34  ! 

63.4 

0 

52.95  ! 

48.7    ' 

82.2  3* 

0 

33 

0 

I 

s 

3 

3 

34 

27.0 

10.13 

24-8  „ 

32.40 

63.5 

53-00 

49-0 

18.73    , 

75-2  t 

Nov.  6.0 

10.20   ' 

21.3  35 

32.50  '^ 

639 

4 

53.09  ; 

49.4    0 

18.77    * 

15.9 

^^-^^^    ! 

17.8  3S 

32-^5  '^ 

64.6 

7 

53-24  ,^ 

18.88  " 
19.06  '» 

7'-5^^ 

^      25.9 

'°-5i  ,'' 

14.3  35 

32.85  11 

65.5 

9 

53.43  '^ 

5^-2    ! 

67.8  3,^ 
64.2  f 

Dec.   5.9 

10.76  'S 

,10.8  35 

33.10   ^ 

66.6 

II 

53-67  'i 

52.4  ! 

19.31    5 

30 

3» 

28 

14 

28 

15 

31 

34 

15.9 

11.06 

7.6 

33.38 

68.0 

16 

53.95  ^ 

53-9  ,6 
55.5  11 

19.62 
19.98  fj 

60.8 

25.8 

11.41    ^5 

2.0 

33.69  ;^ 

69.6 

54.26  3' 

57-8  3*         1 

35.8 

11.80  39 

34.02  ^-^ 

71.3 

17 

54-59  ^^ 

57.3 

20.39 

55.1  ''         i 

Seed,  Tan  5 

1.452       +1.053 

1.026     -0.231 

1.020    -0.200 

1.633             +I.29I 

Mean  Place 

9V239    4i".47 

30-.430    49"-37 

5i*.030    34".8i 

I8V243    95".6i 

^^a,D^a 

-0.02         +0.06 

0.00        -o.oi 

0.00        -0.01 

-0.02         +0.07 

1>*«.D«* 

-0.3           -0.5 

-0.3          -0.6 

-0.3          -0.6 

-0.3          -0.6 

33*81** 

191 5 a 

r6 

1 

BpfaxsJ 

1 

402 


APPAKBNT  PLACES  OF  STAKS,  1915 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.8 
.10.8 
20.8 

30.7 
Feb.    9.7 

19.7 
Mar.  1.7 
11.6 
21.6 
316 

Apr.  10.6 
20.5 

305 
May  10.5 

20.4 

30.4 
June  9.4 

19.4 

293 
July    9.3 

19-3 
29.2 

Aug.   8.2 

18.2 

28.2 

Sept.  7.1 
17.1 
27.1 

Oct.  7.1 
17.0 

27.0 
Nov.  6.0 

15-9 

25.9 
Dec.    5.9 

159 
25.8 
35.8 


Sec  (5,  Tan  6 
Mean  Place 


D'^^  a,  Dm  a 
D^  6,  Dm  d 


f  BoStls. 
Mag.  5.4 


RiRht       i    D«c1ina- 
Asccnsion.  1     tion  N. 


h  m 
14  22 

s 

30.13  „ 
30.46  ^^ 

30.80  ^^ 
34 

33 

30 


3114 
31.47 


31-77^^ 
32.06  ^ 

32.31   ^ 

32.53 

32.71 


32.86 
32.98 
3306 

33.11 
33.13 

33.12 

33.09 
33.03 
32.95 
32.85 

32.73 
32.60 

32.46 

32.32 
32.18 

32.04 

31.93 
31.84 
31.78 

31.78 
31.86 

31.98 
32.15 
32.37 

32.64 

32.93 

33.25 


33 

18 

15 

12 
8 

5 

3 

I 

3 
6 

8 


8 

13 

17 
23 

29 
32 


+  1935 
tt 

76.0 
73.6  ^^ 
71.6^° 

69.9  '7 

68.6  '^ 
8 

67.8 

67.4 

67.5 
67.9 

68.8 

70.0 
71.4 

72.9 
74.6 

76.3 


4 
I 

4 
9 

13 

14 

15 
17 
17 
17 


15 


3 
4 
4 
4 
4 


9 
6 


78.0 

79.5  ^^ 
81.0 '5 

82.2  " 
83.2 


84.1 
84.6 

i  84.8 
84.8 

84.5 

83.9 
83.0 
81.8 
80.3 

78.5 


10 
9 


5 

2 

o 

3 
6 

9 

13 

15 
18 

21 


23 


76.4 

69.0  ^^ 

66,3  '' 
27 

63.6 
61.0 

58.5  ^^ 


26 


1.062      +0.356 
30".  123    9o".67 


^  ViTginiB. 
Mag.  5.0 


Right 
Ascension. 


h     m 
14   23 

8 
49.22 

49.55  ^^ 
49.88  33 

50.21  33 

50.53  f^ 
30 

50.83 

51. II 
51.36 

51.57 
51.76 


28 

25 
21 

19 

15 


51.91 
52.04 

52.14 
52.20 

52.24 

52.26 

52.25 
52.21 

52.15 
52.07 


13 
10 

6 

4 
3 

I 

4 
6 

8 
9 


II 
12 


51.98 

51.87 

51.75 
51.62  '3 

51.50" 


12 
12 


51.38 
51.28 

51.21 
51.16 
51.16 

51.19 
51.28 

51.42 
51.60 

51.82 

52.09 
52.38 
52.70 


10 

7 

5 
o 

3 

9 
14 
18 
22 

27 

29 

32 


Declina- 
tions. 


-     I  50 


II 


58.8 
60.8 
62.7 

64.5 

66.1 

67.5 
68.6 

69.4 

69.9 

70.2 

70.2 
70.0 
69.6 
69.1 
68.5 

67.8 
67.1 
66.4 

65.7 
65.0 

64.4 
63.8 

63.3 
63.0 

62.7 

62.6 
62.6 
62.8 
63.1 
63.7 

64.6 
65.6 
66.9 
68.4 
70.2 

72.0 
74.0 
76.0 


30 

19 
18 

16 

14 

II 

8 

5 

3 

o 


4 

5 
6 

7 

7 

7 

7 

7 
6 

6 

5 
3 

3 

I 

o 

3 

3 
6 


10 

13 

15 
18 

18 

30 

20 


6  Unue  Minoiii. 

Mag.  4.4 


Right 


h     m 
14  27 


s 
40.22 

41.09 

42.03 

43.01 

43.98 

44.91 

45.76 

46.52 
47.16 

47.65 

47.99 
48.17 

48.19 

48.05 

47.77 


87 
94 
98 
97 
93 

85 
76 
64 
49 
34 

18 

2 

14 
28 
42 


47.35 
46.81 

46.17 

45.44  " 
44.65 


54 
64 


43.81 
42.94 
42.07 
41.21 

40.38 


79 

84 

87 

87 
86 

83 
78 


70 
61 


39.60 
38.90 
38.29 

37.79  ;^ 

37.42  37 

23 


3719 
37.12 
37.20 

37.86  ^' 


7 
8 

25 


).OI 

>.3 


+0.03 
-0.6 


1. 001         -0.032 

49».38o    5o",69 


0.00  0.00 

-0.3  -0.6 


38.43 
39.13 
39.94 


57 

70 
81 


Dedino- 
tioaN. 


+  76    3 


// 


60.9 

58.8 

57.3 
56.5 
56.3 

56.8 
58.0 

59.7 
61.9 

64.6 


3Z 

15 

8 


13 

17 
33 

a7 
29 


31 


67-5 
70.6 

73.8  ^^ 

76.9  3^ 

79.8  '9 

27 

82.5 
84.8  ^3 

86.7  '^ 
88.2  '5 

89.1    ^ 


pBoOtU. 

Mag.  3.8 


89.6 

89.5 
88.8 

87.6 

86.0 

83.8 

81.3 

78.3 
75.0 
71.4 


7 

13 
16 
33 

25 
30 

33 

36 

37 

63.8  39 
60.0  3* 

56.2 
52.6 


38 
36 
34 


49.2 
46.3 
43.9 


29 
24 


4.153       +4.031 
4i".303    86".i5 


-0.06 
-0.3 


+0.33 
-0.6 


Right 


Decfin*. 
tionN. 


h     m 
14    28 


s 
0.00 

0.34 
0.70 

1.05 

1.40 

1.73 
2.03 

2.30 

2.54 
2.74 

2.89 

3.01 
3.10 

3.14 
3.15 

3.13 
3.08 

3.00 

2.90 

2.77 

2.63 
2.47 
2.30 
2.13 
1.96 

1.80 

1.66 

1.55 
1.47 
1.43 

1.44 

1.50 
1.60 
1.77 
1.99 


34 
36 
35 
35 


30 
27 
24 

30 

15 

13 

9 
4 

I 

3 

5 
8 

10 

13 
14 

16 

17 

17 

17 
16 

14 

II 

8 

4 
I 

6 

10 

17 
33 

36 


2.25 

2.88  ^^ 


30 


+  3044 
It 

20.7 
18.3 '" 


16.2 
14.6 

13.5 

13.0 
12.9 

13.4 

14.4 

157 

17.4 

19.4 
21.5 
23.6 
25.8 


21 
16 
II 


I 

5 
10 

17 

20 

21 
21 
22 
21 


^  20 
29.9 

31.6  ' 
34-3  ^ 


35-2 
35.7 

35.6 
35-0 


S 
I 

2 

6 

9 

34.1  „ 

32.8  '^ 
17 
311 

29.1  ,. 
26.7:; 

Ji 
31 
30 

29 
26 


18.4 

15-3 
12.2 

9.2 

6.3 
3.7 


X.163      ^.Vil 
io«.o35    38".50 


LOI 

>.3 


+0.03 
-0.6 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


y  Bo<$tt8. 

7  Centanii. 

(TBolStis. 

afi  Gentaozl. 

Mag.  3.0 

Mag.  2.6 

Mag.  4.5 

Mag.  0.3 

Ucan  Solar 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  N. 

Ascension. 

tions. 

Ascension. 

tion  N. 

Ascension. 

tions. 

h     m 

•       f 

h     m 

h     m 

h     m 

•        r 

14    28 

+  3840 

14    30 

-41  47 

14  30 

+  30    6 

ft 

14  33 

-6028 

Jan.     0.8 

8 
3930       . 

26.9 

s 

5-71  „ 

2-5   „ 

5876 

325  „ 

s 

48.49  ^fi 

52.7 

I0.8 

39.66  ^l 

24.4  '5 

6.13^ 

3-4   ' 

59.1034 

30.0  '5 

49.07  f 

530    3 

20. 8 

4004      g 

22.4  ^° 

6.56  43 

4-^    c 

59-45  ,1 
59.81  J 

^7-9  " 

49.66  f 

53-8   * 

30.7 

40.42   ^^ 

20.9    ^ 

6.99 ;« 

6.1^5 

26.3  "^ 

50.25  59 

55-^  ?6 

Feb.    9.7 

40.79  ^l 

»9-9  " 

740  *' 

7.8 '7 

60.15  ^* 

25.2       ^ 

50.82  57 

56-7  "^ 

35 

3 

39 

19 

33 

54 

20 

19.7 

4^-'4,, 

19.6 

7-79    . 
8.153** 

9-7  „ 

60.48 

24.6 

5^-36  ^^ 

58-7  „ 

Mar.    1.7 

41.46^* 

19.8    » 

11.8" 

60.78  3° 

24.5       ^ 

51.86  5° 

61.0*3 

II. 6 

4' -75!^ 

20.5    7 

8-48  f^ 

'3-9  „ 

61.05  11 

25.0    5 

52.31  ^5 

63-5  %5 

21.6 

42.00  ^ 

21.8  »3 

8.77  '' 

16. 1  " 

61.29** 

25.9  ,^ 

52.71  40 

66.2  'I 

31.6 

4-"  :i 

20 

9.02  '* 

23 

18.3  " 

21 

61.49:° 

27.2  ^3 

53.05  11 

^90  ,8 

Apr.  10.6 

42.37 

25-5 

924     , 

20.4 

61.65 

28.8 

53.33 

71.8    , 

20.5 
305 

12 

42.49  „ 

42.57  ^ 

27.8  "3 
30.2  I* 

9-4»    I 
9-55   ^ 

22.4 

20 

26.2   '* 
27.8  '\ 

61.78^3 

61.86   * 

^^  0  20 
30.8 

^«  ^  21 
3^-9  „ 

53.55  " 
53-71  t 

74-6 : 
77-4  „ 

May  10.5 

42.61  "^ 

32.7  ^5 

9-65  " 
9.71    '^ 

61.91     5 

35-^  „ 

53.81  ^^ 

80.1  *7 

20.4 

42.61  ® 

35-1  "" 

61.93 

/*!.•  ^  22 

37-2  ^^ 

53.84   ^ 

82.6  *s 

4 

34 

3 

IS 

a 

21 

2 

33 

30.4 

42.57  , 

37-5  „ 

9-73 

29-3  „ 

61.91  , 

39-3  ,^ 

53.82 

^4-9  ,„ 

June  9.4 

42.50  I 

39-6  " 

9-72    ' 

3°-5  " 

61.87  4 
61.79 

IVo ' 

43  0 ,; 

53.73  ^^ 

86-9   ! 

19.4 

42.39 ' 

41-5  'I 

967   I 

31-5  ~ 

53.59  ^ 

88.6  '7 

293 

42.26  '3 

43-X    J 

9-59  „ 

0 

32-3    , 

61.69  '^ 

44-5 

53.40  ^9 

90.0  '* 

July    9.3 

1  c 

42.11  ^ 

17 

44-3^; 

9.47 ;; 

32.8    s 

61.57 ;: 

45-7 '; 

53-^:8 

91.0   ^ 

19.3 

41-94  ,„ 

45-2    ^ 

9-33  „ 

33-0 

61.43  - 

61.27 ' 

61.  n  "* 

46.6 

52.88 

91.6 

29.3 

4>-7S  '' 

45-6   * 

8.98 1 

8.80  ^° 

8.62  '8 

32.9    ' 

47-1    5 

5^-58  ^° 

91.8    ' 

Aug.   8.2 

4^-55   0 

«-7  ! 

32.5  : 

47.3   , 

52.25  33 

91-5    ^ 

18.2 

4'-3S  '° 

45-3   I 
445/ 

31-8    7 

60.94 11 

47-1    ' 

51.92  ^^ 

90.8    J 

28.2 

41.16   9 

30-8  '! 

60.77  '7 

46.6   5 

51.6032 

89.7  " 

19 

12 

17 

12 

10 

9 

29 

IS 

Sept.  7.1 

40:97    , 
40.81  '^ 

8.45  ,^ 

*9-<i ,. 

6o.6i 

45-7  „ 

5^-31    . 

88.2 

17.1 

8.30   s 

28.2  ^* 

60.47  ;t 

44-4  3 

5^-^5   ' 

86.3  '9 

r.           ^7-' 

40.67  ;^ 

39-7   ! 

8.19  " 

26.7  js 

2^;  ^ 

23-5 ,, 

60.36  " 

50.85  ^° 

84-2 

Oct    7.1 

40.57  ° 

37-4   ^ 

8.12    7 

60.28   " 

40.8  ^^ 

50.72  '3 
50.66    ^ 

8'-9   i 

17.0 

40.52  5 

34-7  :^ 

8.IO   * 

60.23       5 

38-5  'A 

79-5  '* 

I 

29 

4 

15 

I 

»S 

4 

23 

27.0 

40-51  . 

3^-^,. 

8.14 

22.0 

60.24 

3«-°  28 
33-2" 

50.70 

77.2 

Nov.  6.0 

40.56  5 

28.7  ^' 

8.25  " 

20.6  ^^ 

60.29      ^ 

50.83  '3 

74-9   ^ 

16.0 

40.67 " 

4°»3  It 

25.4  33 

8-*^ « 

19.5 " 

60.40   ^l 
60.56    '^ 

3°-3„ 

51.06^3 

72.8  " 

Tx      ^5.9 

22.1  33 

8.66  "» 

18.6  9 

27.2  11 

51.37^' 

71.0  '* 

Dec.   5.9 

22 

18.8  ^^ 

8-95  !' 

18.1    5 

^•78  " 

^4-^  11 

51.77^ 

69.6^'* 

27 

3a 

34 

I 

20 

30 

47 

10 

15.9 

41.32  ,^ 

15.6 

9.67  38 

18.0 

61.04 

21.1     0 

'»-3 :? 

52.24 

68.6 

25.8 

41.63^ 

12.6  3° 

18.2    ^ 

61.33'^ 

52.76  5^ 

68.2   * 

35.8 

41.98^5 

9.9^7 

10.08  4* 

18.9    7 

61.66  33 

15.6  ^7 

53.33  ^^ 

68.1    * 

Sec  <5, Tan  (5 

z.aSz      +0.800 

1. 341       -«.894 

1. 156      +0.580 

2.030      -1.767 

Mean  Place 

39-.366    46".56 

6'.229      6".o6 

S8".8io    5o".o5 

48V94I    66'^.76 

-o.oi         +0.04 

+0.01        -0.05 

-0.01        +0.03 

+0.03         -0.09 

D*d,D«^ 

-0-3 

-0.6 

-0-3 

-^.6 

-0-3 

-0.6  1 

-O'S 

-0.6 

[Bph  15] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.8 
I0.8 

20.8 

30.7 
Feb.    9.7 

19.7 
Mar.  1 .7 
II. 6 
21.6 
31-6 

Apr.  10.6 
20.5 

30.5 
May  10.5 

20.4 

30.4 
June  9.4 

19.4 

293 
July    9.3 

19.3 

293 
Aug.   8.2 

18.2 

28.2 

Sept.  7.1 
17.1 
27.1 

Oct.  7.1 
17.0 

27.0 

Nov.  6.0 

16.0 

25.9 
Dec.    5.9 

15.9 
25.8 

35.8 


88  Botftis. 

Mag.  5.4 


RiRtat 
Ascension. 


h     m 

14  35 


4034 
40.72 

41. II 

41-52 
41.91 

42.29 
42.64 
42.96 

43.23 
43-46 

43.64 

43.77 

43.85 
43.88 

43.88 

4383 

43-74 
43.62 

43.46 
43.28 

43.08 
42.86 
42.63 
42.40 
42.17 

41.95 

41.75 

41.58 
41.46 

41.38 

41.35 
41.38 

41.48 

41.63 
41.85 


38 

39 
41 
39 
38 

35 

32 

27 

23 
18 

13 
8 


9 
12 

16 

18 

20 

22 

23 

23 

23 
22 

20 

17 
12 

8 
3 

3 
10 

15 
22 

27 


42.12 

42.44    , 
42.80  3^ 


32 


DecUnar 
tionN. 


+  44  45 


// 


53.9 
51-4  J 
49.3  ^^ 

47.8  'I 

46.9  ? 


OTApodiB. 
Mag.  3.8 


46.7 
47.0 

47.9 
49-3 
51.2 

53.4 

55.9 
58.6 

61.3 
63.9 


3 

9 

14 

19 
22 

25 

27 

27 
26 

25 


^3 
21 

17 


66.4 
68.7 
70.8 

72.5 

73.8  'I 
9 

74.7     . 

75.1  ^ 

75.2  ' 

74.7  I 

73.8  ,^ 
III  •' 

68.6  " 

66.1  ^5 

63.2  ^9 
31 

60.1 

56.8  2^ 

53.3  II 
49.8  ^5 

46.3  35 
33 
43.0 

39.9^ 
37.1 


28 


Right 
Ascension. 


h     m 

14  37 

8 

10.33 

I  1.64 '3' 


13.00 

14.37 
15-72 

17.01 
18.21 
19.32 
20.31 
21.16 

21.86 

22.41 

22.79 

23.01 

23.06 


136 

137 

135 
129 


120 
III 

99 

85 
70 

55 
38 
22 

5 
II 


Declina- 
tions. 


-7840 


// 


3 

2 


56.8 

56.5 
56.7 

57.4  /, 

58.7  '^ 
17 

60.4 


62.6 
65.2 
68.0 


22.95 
22.68  ^7 
22.25  ^^ 
21.69 
21.00 


56 
69 

79 


20.21 

19.35 
18.44 

17.51 
16.61 

15.78 

15.04 
14.44 

14.00 

13.76 


86 

91 
93 
90 

83 

74 
60 

44 

24 

3 


13.73 
13.92 

14.34 
14.98 

15.82 


19 
42 

64 
84 

lOI 

16.83      , 
17.98  "5 

127 

19.25  "7 


22 
26 
28 

71. l3^ 

33 

77.8  3^ 

81.2  34 

84.6^4 
87.8  3^ 

31 

96.2^5 

98.3:; 

1 00.0   ' 
12 

7 

I 

4 

9 

15 

19 

23 


/i  VizgiiLiB. 
Mag.  4.0 


Richt 
Ascension. 


IOI.2 
IOI.9 
102.0 
IOI.6 
100.7 

99.2 
97.3 

29 

86.6 

83.63^ 

80.8^^ 

76.1" 

*    18 

13 

8 


74.3 
73.0 
72.2 


in 


h 
14    38 


34.58 
34.90 
35.24 
35.57 
35.89 

36.20 

36.49 

36.75 
36.98 

37.18 

37.35 
37.50 
37.61 

37.69 
37.75 

37.78 
37.78 
37.76 

Z7'7^ 
37.64 


32 

34 
33 
32 
31 

29 

26 

23 
20 

17 

15 
II 

8 

6 

3 


5 
7 
9 


II 
12 

13 


37.55 

37.44 
37.32 

37.19 

37.06  '3 

12 

36.94 
36.83 

36.74 
36.69 

36.67 


II 

9 

5 

2 


8 
12 


36.69 

36.77 
36.89 
37.06  ^7 

37-54  ,„ 

37.83  "' 
38.143' 


Declina- 
tions. 


-517 


// 


28.5 

30.4 
32.3 
34.1 
35.7 

37.1 
38.3 
39.2 

39.9 
40.3 

40.5 
40.5 
40.3 

39-9 
39.5 

39.0 

38.4 
37.8 

37.2 
36.6 

36.0 

35.5 
35.0 
34.6 
34.2 

34.0 
33.9 
33.9 
34.1 
34.5 


19 

19 
18 

16 
14 

12 

9 

7 
4 

2 

o 

2 

4 
4 

5 

6 
6 
6 
6 
6 

5 
5 

4 
4 

2 

I 
o 

2 

4 
6 


CBoStis. 

Mag.  2.7 


Right 
Ascemion. 


Dcdii» 
N. 


8 
II 

13 


35.1 

35.9 
37.0 

38.3 

39«  :^ 

41.4 
43.2 
45.1 


18 
19 


m 


14  41    +2725 


s 

6.37 
6.70^ 

7.05  ^^ 
7.40  ^^ 

7-74  !t 

32 

8.06 

^•^^  28 
8.64  ^^ 

8.88  ^4 

^  ^^  21 
9.09 


n 


9.26 

9.39 
9.49 
9.55 
9.58 

9.58 

9.54 
9.48 

9-39 
9.28 

9.15 
9.00 

8.84 

8.68 

8.51 

8.35 
8.21 

8.09 

8.00 

7-95 

7.94 

7.99 
8.09 

8.24 

8.44 

8.69 

8.97 
9.29 


17 

13 
10 

6 

3 
o 

4 
6 

9 
II 

13 

IS 
16 

16 

17 
16 

14 

12 

9 

5 
I 

5 
10 

15 
20 

25 

28 
32 


31 
13 


383  ,, 

35-8!! 

33-7 
32.0 

30.7 

30.0 
29.8 
30.1 
30.8 
32.0 

33.5 
35.3 
37.3 
39-4 
415 

43.5 
45-4 


3 
7 

13 


18 
» 
91 

91 

ao 


19 


487  "^ 
50.0 


510 
51.6 
51.9 
51.8 
51.4 


13 
10 

6 

3 
I 

4 
7 


50.7 
49.6 


II 

48.1 5 


21 


463 
44.^, 

364 
334 


30 


30.4 


30 


39 

27-5  ,g 

24.7 

22.0 


97 


Sec  (5,  Tan  d 
Mean  Place 


1.408      -^0.992 
40'.  501    74".  8 1 


5.098      -4.999 
i4".37o    66".42 


1.004      "^.093 
34V732    2i".29 


1. 127      40.519 
I6-.494    SS'MJ 


-0.02 
-^.3 


+0.05 
-0.6 


+0.08         -0.26 
-0.3  -0.6 

CEph  xsl 


0.00 
-«.3 


0.00 
-0.6 


>.oi 
>.3 


+0.03 
-0.6 


APPARENT  PLACES  OF  STARS,  1915. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Date. 


Jan.  0.8 
I0.8 
20. 8 
30.8 

Feb.    9.7 

19.7 

Mar.    1.7 

II. 6 

21.6 

Apr.  10.6 
20.5 

30.5 
May  10.5 

20.5 

30.4 
June  9.4 

19.4 

293 
July    9.3 

19-3 

293 
Aug.   8.2 

18.2 

28.2 

Sept.  7.2 
17.1 
27.1 

Oct.  7.1 
17.0 

27.0 
Nov.  6.0 

16.0 
^  25.9 
Dec.   5.9 

15.9 
25.9 

35-8 


Sec^.Tan* 
Mean  Place 


109  Vlzsiiils. 
Mag.  3.8 


Ri«ht 


h     m 
14  41 

56!88 
57-20  ^^ 

57.53  II 
57.86  3^ 

58.18  3' 
31 

58.49   . 

59.03 

59.26  "'^ 
20 


59.46 


17 


14 
II 

9 


59.63 

59.77 
59.88 

59-97    . 
60.02    ^ 
3 
60.05 

60,05 

60.02 

59.97 
59.90 


3 

5 

7 
10 


59.80 

59.69 
59.57 
59.44 
59.31 

59.18 

59.07 
58.98 

58.91 
58.89 

58.91 

58.97 
59.08 

59.25 
59.46 

59.70 

59.98 
60.29 


II 
12 

13 
13 
13 

II 

9 

7 

2 


II 

17 
21 

24 

28 
31 


Declina- 
tion N. 


+    2  14 
52.1 


31 


50.0 

46.3     ' 
44.8  '5 

13 

43.5 

42.5 
41.9 

41.6 

41.6 


10 

6 

3 
o 

2 


41.8 

42.3 

42.9 

43.7 
44.6 

45.5 

46.5 

47.4 

48.3 
49.1 

49.8 

50.4 
50.9 

51-2 

51.4 

51.4 
51.3 
50.9 
50.3 
49.5 

48.5 

47.2 

45.7 
44.0 

42.2 
40.2 

38.1 

36.0 


5 
6 

8 

9 
9 

10 

9 

9 
8 

7 

6 

5 

3 
2 

o 

I 

4 

6 

8 

10 

13 

15 

17 
18 

20 

21 
21 


1. 001       +0.039 
57V024    6i".72 


0.00 
-0-3 


0.00 
.0.6 


8  Librae. 

Mag.  5.3 


Right 
Asccnsioo. 


h     m 

14  45 


58^68 


34 


59.02 

59.36  ^4 

59.71  35 

60.04  33 
32 

60.36 

60.66  3^ 

60.94 

61.18*^ 

61.40" 
18 

61.58 

61.74 
61.87 

61.97 

62.04 


62.08 
62.09 
62.07 
62.03 
61.96 

61.87 
61.76 
61.64 
61.50 
61.36 

61.23 
61.12 
61.02 
60.96 
60.94 

60.96 
61.03 

61.15 
61.33 
61.55 


16 

13 
zo 

7 
4 


I 

2 

4 
7 
9 

II 
12 

14 
14 

13 

II 

10 

6 

2 

2 

7 
12 

18 

22 

26 


61.81 
62.11  3° 
62.44  ^^ 


Declinar 
tkmS. 


-1538 


tr 


44.2 
45.7 

47.4 
49.0 

50.7 

52.2 

53.6 

54.9 
56.0 

56.9 

57.6 

58.1 

58.5 
58.8 

58.9 

58.9 

58.9 

58.7 

58.5 
58.2 

57.8 
57.4 
56.9 
56.4 
55.9 

55.4 
54.9 

54-4 
54-1 
53-9 

53.8 
54.0 

54-4 
55.0 

55.9 


15 

17 
16 

17 
15 

14 

13 
II 

9 

7 

5 
4 

3 

I 


3 
4 

4 

5 
5 

5 
5 

5 

5 

3 
2 


4 
6 

9 
II 


57-0 
58.3  \\ 
59-8  '^ 


1.038  -0.280 

58-.934    39"-87 


0.00        -o.oi 
-0.3  -0.7 

FEph  X.5I 


tf  Librae. 
Mag.  2.9 


Right 
Asoension. 


Declina- 
tioaS. 


h     m 

14  46 

8 

10.13 

10.46 

33 

1 0.8 1 

35 

II. 15 

34 

11.49 

34 

33 

II.8I 

12. II 

30 

12.38 

27 

12.63 

25 

12.84 

21 

19 

13.03 

t6 

13.19 

13.32 

13 

13.41 

9 

13.48 

V 
4 

13.52 

A 

13.54 

2 

13.52 

2 

13.48 

4 

13.41 

7 
9 

13.32 

TI 

13.21 

13.08 

13 

12.95 

13 

12.81 

14 

13 

12.68 

12.56 

12 

12.47 

9 

12.41 

U 

12.38 

J 

3 

12.41 

12.48 

7 

12.60 

12 

12.77 

17 

22 

12.99 

27 

13.26 

13.56 

30 

13.88 

32 

-15  41 


ff 


25.3 

26.9 

28.5 

30.2 

31.8 


z6 
16 

17 
16 

16 


^^•^   lA 
34.8   '^ 

36.0   " 

37.1 
38.0 


II 


38.8 
39.3 

39-7 
40.0 

40.1 

40.1 
40.1 

39.9 
39.7 
39.4 

390 

38.6 

38.1 

37.6 

37.1 

36.6 
36.1 
35.6 
35.3 
35.1 

35.0 
35.2 
35.6 
36.2 

37.1 

38.2 

39-5 
41.0 


5 
4 

3 
I 

o 

o 

2 
2 

3 
4 

4 
5 
5 
5 

S 

5 
5 

3 

2 

I 


4 
6 

9 
II 

13 
IS 


1.039       -0.281 
10*. 380     2l".05 


0.00 


-O.OI 

-0.7 


Oroombridge  21M. 

Mag.  5.7 


Right 
Ascension. 


h     m 

14  49 


8 
16.31 

16.77 

17.27 

17.78 
18.29 


46 
*> 

SO 


18.79 
19.26  ^7 

19.68  ^ 
20.05  37 
20.35  ^° 


20.59 
20.76 

20.86 

20.88 

20.84 


24 

17 
10 

2 

4 
10 


16 
22 
26 


20.74 
20.58 
20.36 
20.10 
19.80  3° 
34 

9.46 
9.10 '^ 

8.73  ^^ 
8.36 

7.99 


7.63 
7.30 
7.02 
6.78 
6.60 

6.49 
6.46 
6.51 

6.65 
6.87 

7.17 

7.54 
7.97 


37 
37 
36 


33 
28 

24 

18 

II 

3 
5 

14 
22 

30 

37 
43 


Declinar 
UonN. 


+  5937 


If 


57.5 

54.9 

52.9 

51.5 
50.8 

50.7 
51.3 
52.5 
54.2 

56.4 


26 
20 

14 

7 

I 


6 
12 

17 
22 

36 


61.9^9 

64.9  ^° 
68.0  3^ 

30 


71.0 

73.8 


28 
26 


80.6 '9 
82.0  '^ 


82.9 

83.4 

83.4 
82.8 

81.8 


5 
o 

6 

10 

16 


80.2 
78.2 

75.7 
72.9 
69.8  3^ 


20 

25 
28 


66.3 
62.7 

58.9 
55-1 
51.4 


35 

36 
38 
38 
37 
35 


47.9 
41.8^9 


32 


1.978      +1.707 
i6".884    8o''.62 


-0.03 
-0-3 


+0.08 
-0.7 
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APPAKENT  PLACES  OE  STARS,  1915. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.8 
I0.8 

20.8 

30.8 

Feb.    9.7 

19.7 
Mar.  1.7 
11.7 
21.6 
316 

Apr.  10.6 
20.5 

30.5 
May  10.5 

20.5 

304 
June  9.4 

19.4 

29.4 

July    9.3 

19.3 

29.3 
Aug.   8.2 

18.2 

28.2 

Sept.  7.2 
17.1 
27.1 

Oct.  7.1 
17.0 

27.0 

Nov.  6.0 

16.0 

25.9 
Dec.    5.9 

15.9 
25.9 
35.8 


ft  Ursae  Minoiis. 
Mag.  2.2 


Right 
Ascenskm. 


Seed,  Tan  <J 
Mean  Place 


h    m 
14  50 


54.92 
55-67 
56.49 
57.36 
58.24 


75 
8a 

87 
88 

87 


81 

73 
63 


59.11 
59.92 
60.65 

61.28 

61.80  52 
39 

62.19 

62.43 

62.54 
62.50 

62.32 

30 
62.02 

61.60  4' 

61.08  52 

60.47  '^ 
59-79 


24 
II 

4 
18 


59.06 
58.28 

57-49 
56.69 

55-91 

55-17 
54-48 
53-86 

53-34 
52.92 


68 
73 


78 

79 
80 

78 
74 

69 
6j 

52 
42 
29 


15 
I 


52.63 

52.48 

52.47  ^. 
52.62     ^ 

52.92  ^^ 


44 


53.36 

53.93  , 
54.62  ^ 


57 


Declina* 
tionN. 


+  7429 


/> 


45.8 

43-4 
41.6 

40.4 
39.9 


24 
18 

12 

5 

2 


9 

14 
20 


40.1 
41.0 
42.4 

49.7 
52.7  3^ 

55.9  ^ 

62.1  30 

29 

65.0 
67.5  '5 

71-5 ' 
72.8  ^3 


73-6 
73.8 
73.6 
72.8 

71.5 

69.7 
67.4 

64-7 
61.7 

58.3 

54.7 

50.9 

47.0 

43.2 
39.5 

36.0 

32.9 
30.2 


8 


2 
8 

13 
18 

23 
27 

30 
34 
36 

38 
39 
38 
37 
35 

31 

27 


S,^  Llbne. 
Mag.  5,6 


Right 
Ascension. 


h     m 

8*93  „ 

9.26  ^^ 

9-59  ^^ 

9-93  ^^ 

10.26  33 

32 

0.58 

0.88  3<> 

1.15'^ 
24 

22 
19 


3.741       +3.605 
56".467    7o"-25 


1.39 
1. 61 

1.80 
1.96 
2.09 
2.19 
2.26 

2.31 
2.32 
2.31 
2.27 
2.21 

2.12 
2.01 
1.89 
1.76 
1.62 

1.49 

1.28 
1. 21 
1. 18 

1.20 
1,26 

1.37 
1.54 
1.75 

2.00 


16 

13 
10 

7 

5 

1 
I 

4 
6 

9 

II 
12 

13 
14 
13 

12 

9 

7 

3 
2 

6 
II 

17 
21 

25 
29 


2.29 
2.60  3^ 


Declina- 
ticn  S. 


—  IT 


// 


8.0 

9-7 
1 1.4 

13.1 
14.7 

16.1 
17.4 
18.5 

19.3 
20.0 

20.4 
20.7 
20.8 
20.8 
20.6 

20.4 
20.1 

9-7 

9-3 

8.8 

8.4 

7-9 

7.4 
7.0 

6.5 

6.1 

5-8 
5.5 
5.4 
5.4 

5-6 
6.1 
6.8 

8.8 

20.1 
21.6 
23.2 


17 

17 

17 
16 

14 

13 
II 

8 

7 
4 

3 

I 

o 
2 

2 

3 
4 
4 
5 
4 

5 
5 
4 
5 
4 

3 

3 

I 

o 

2 

5 

7 

9 
II 

13 

15 
16 


Plazzi  221. 

Mag.  5.8 


Right 
Ascension. 


D^i^  a,  Dm  a    I 
D,^  d,  Dm  d     I 


-0.06 
-0.3 


+0.18 
-0.7 


1.019       -0.196 

9". 179         2".22 


0.00  -C.OI 

-0.3  -0.7 

[Kph  isl 


h     m 
14   52 


s 
2.26 

2.58 
2.90 

3.23 
3-56 

3.87 
4.16 

4-43 

4.67 
4.88 

5-05 
5.20 

5-32 

5-40 

5-45 

5-48 
5-47 
5.44 
5-38 
5-30 

5.20 
5.08 

4.94 
4.80 

4-65 

4.51 
4.38 

4.27 
4.19 

4.14 

4.14 
4.18 
4.28 

4.42 
4.62 

4.85 
5-12 

5-43 


32 
32 
33 
ZZ 
31 

29 

27 
24 
21 


15 
12 

8 

5 
3 


3 
6 

8 

10 


4 
4 
5 
4 

3 
I 

8 

5 


4 
10 

14 
20 

23 

27 
31 


Declina- 
tion N. 


+  1446 


II 


21 
18 


67.8 

65.5  '' 

63.4 
61.6 

60.1    ^5 
10 

58.5    ! 
58.3 
58.5 
59.1 


60.0 
61. 1 
62.5 
64.0 
65.6 

67.2 
68.7 
70.1 

71-4 
72.5 

73-4 
74-2 
74-6 
74.8 
74.8 

74.5 

73.9 

73.0 
71.8 

70.4 

68.7 
66.7 
64.6 
62.2 

59-7 

57.2 
54.7 
52.3 


2 

6 
9 

I 
4 

5 
6 

6 

5 
4 

3 

I 

9 

8 

4 
2 
o 

3 

6 
9 

12 

14 
17 

20 

21 

24 

25 
25 

25 
24 


Mag.  2.8 


Right 
Ascension. 


h 
14 


m 
52 


1.034         'K>.264 

I2*.434    8i".i4 


0.00 
-0-3 


+0.01 
-0.7 


5 
56.70 

57.12 

57.55 
57.98 

58.41 

58,82 
59.20 

59-55 

59-87 
60.15 

60.40 
60.61 
60.78 
60.92 
61.01 

61.06 
61.07 
61.04 
60.97 
60.87 

60.74 
60.58 
60.40 
60.21 
60.01 

59.82 

59.65 
5952 
59.42 
59.38 

59.39 
59-47 
59.61 
59-82 
60.10 


42 

43 
43 
43 
41 

38 
35 
32 
28 

25 

31 

17 
14 

9 

5 

X 

3 

7 
10 

13 

16 
18 

19 
20 

19 

17 

13 
10 

4 

I 

8 

14 
21 
28 


60.42 
60.79  ^^ 
61.20^^ 


tioaS. 


•     » 


-4247 


29-9 
30-5 
31.4 
32.7 

34-2 


6 

9 

13 

IS 
16 


35.8 
37.7 '' 
39.6!! 
41.6 

43-7 


ao 

21 

ao 


^5-7^ 
47-7 

>I.4 
53-1 

54.6 

56.0  !t 

57.1 
580 

58.7 


II 

9 
7 
4 


3 

5 

8 

10 

13 
14 


591 
59.2 

58.9 
58.4 
57-6 

56.6 
55-3 
53-9  ,6 

50.7  ,5 

^^•'  IS 
47-7 

46.4 '' 

45-4  , 

44.7; 

44-4  , 
44.3  . 
44.7 


57'.352    3a"-73 


•fo.oa 
-0.3 


-0.04 
-0.7 


APPAEENT  PLACES  OF  STAES,  1915. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


tf  Libns. 
Var.  4.8-6.2 


Right 
Ascenaioa. 


in 


Jan.     0.8 
I0.8 

20.8 

30.8 
Feb.    9.7 

19.7 
Mar.  1.7 
11.7 
21.6 
31-6 

Apr.  10.6 
20.5 

30.5 
May  10.5 

20.5 

30.4 
June  9.4 

19.4 

29.4 

July    9.3 

19-3 

29.3 
Aug.   8.2 

18.2 

28.2 

Sept.  7.2 
17.1 
27.1 

Oct.  7.1 
17.1 

27.0 

Nov.  6.0 

16.0 

TV     25.9 
I>ec.    5.9 

15.9 

25.9 
_      35-8 

Secd,Tan5 
Mean  Place 


h 
14  56 


25-44  ,^ 

25.76  ^ 
26.09 

26.43 
26.75 


33 
34 
32 
32 


27.07 

^7-37 
27.64 

27.88 

28.10 

28.29 

28.45 
28.58 

28.69 

28.76 

28.81 
28.83 
28.82 
28.78 
28.72 

28.63 
28.52 
28.40 
28.27 
28.13 

28.00 
27.88 
27.78 
27.71 
27.68 

27.69 

27.75 

27.85 
28.01 

28.21 

28.46 
28.74 
29.05 


30 

27 

24 
22 

16 

13 
II 

7 
5 

2 

I 

4 
6 


II 
12 

13 
14 
13 

12 

10 

7 

3 
I 

6 
10 
16 
20 

as 

28 
31 


Dcclina- 
tioaS. 


-   8  10 


tr 


63.1 

64.8  '7 
66.5  ^7 
68.2  '7 
69.8 


/3  Botftls. 

Mag.  3.6 


Right 
Aacfnaion. 


16 
14 


71.2 
72.4 

73.4 
74.1 

74.6 

74-9 
750 

74-9 
74-7 
74-4 

74.0 

73.5 
73.0 
72.4 
71.9 

71.4 
70.9 

70.4 

69.9 

69.5 

69.2 
69.0 
68.9 
68.9 
69.1 

695 
70.1 

70.9 

72.0 

73-2 

74.7 

76.3 
78.0 


12 
10 

7 
5 
3 

X 

I 
2 

3 
4 

S 

5 
6 

5 
5 

S 
5 
5 
4 
3 

2 
I 
o 
2 
4 

6 

8 

II 

12 

16 
17 


h     m 
14   58 

44.33  ,^ 
44.68  II 

45.05  n 

38 
36 

35 

32 
28 

24 

20 

16 
II 

7 

3 

I 


45.43 
45.81 

46.17 
46.52 
46.84 
47.12 
47.36 

47.56 
47.72 
4783 
47.90 

47.93 


«  Z.010 


-0.144 
56".32 


0.00 
■0-3 


>.ox 
»-7 


47.92  ^ 
47.87  ^ 
47.78  9 
47.66  " 

^7-51  J 

47.33 

47.13 
46.92 

46.70 

46.48 


20 
21 
22 
22 
21 


46.27 
46.07 

4589 
45.75 
45.65 


20 
18 

14 
10 

5 


45.60 

45.61 

45.67 
45.80  li 

45.98 

24 

46.22 

46.51  '^ 
46.84  33 


I 
6 

3 
18 


Declina- 
tion N. 


+  4042 


f/ 


7^4 
68.7 

66.5 

64.7 
63.6 

63.0 
63.0 
63.6 
64.8 
66.4 

68.4 
70.7 

73.3 
75.9 
78.5 

81. 1 

83.5 

857 
87.6 

89.1 

90.2 
91.0 

91.3 
91.2 

90.6 


27 
22 

18 

II 

6 

o 

6 

12 

16 

20 

23 
26 

26 

26 

26 

24 
22 

19 

15 

II 

8 

3 
I 

6 

10 

89.6 

88.2  '^ 

86.4  '^ 

84.2  " 

81.6  »f 
28 

78.8 

75.6  3^ 
72.4  3^ 


y  Scoipll. 

Mag.  3^ 


Right 
Ascension. 


69.0  34 
65.6  34 
34 
62.2 

590 


56.2 


32 
28 


1. 3 19       40.861 
44*.662    9i".03 


h     m 

14  59 


K02 
►•3 


+0.04 
[Bph  isl 


5-" 
5.46 
5.82 

6.18 
6.54 

6.88 

7.20 

750 

7-77 
8.01 

8.23 
8.41 
8.56 
8.68 
8.77 

8.82 
8.84 
8.84 
8.80 

8.73 

8.64 

8.52 

8.39 
8.24 

8.09 

7.94 
7.81 

7.70 
7.63 
7.59 

7.60 
7.67 

7.78 
7.96 
8.18 

8.45 

8.75 
9.09 


35 
36 

36 
36 

34 

32 
30 
27 
24 
22 

18 

15 
12 

9 

5 


o 

4 

7 
9 

12 

13 
IS 
IS 
15 

13 
II 

7 

4 

I 

7 
II 

18 

22 

27 

30 

34 


Declina- 
tion S. 


-2456 


tt 


56.6 
57.8 
59.2 
60.6 
62.2 

63.7 
65.2 
66.7 

68.1 
69.4 

70.5 
71.5 
72.4 
73.2 
73.8 

74-4 
74.8 

75.1 
75.3 
75-3 

75.2 
75.0 
74.6 

74.1 
73.5 

72.8 
72.0 
71.2 

70.5 
69.8 

69.2 
68.7 
68.5 
68.6 
68.9 

69.4 
70.2 
71.2 


10 

9 

8 

6 
6 

4 

3 

2 


tff  BoOtls. 

Mag.  4.7 


Right 
Ascension. 


4 

5 
6 

7 

8 
8 

7 

7 
6 

5 

2 

I 

3 
5 

8 
10 


1. 103      -0.465 
$•.502     S4".64 


+0.01 
-0.3 


-0.02 
-0.7 


h      m 

15    o 

s 

47-94  ,, 
48.26  3^ 
48.60  34 

48.94  ^^ 

49.28  34 

33 

49.61 

49.92 

50.21 

50.47 
50.69 


50.88 

51.03 

51.15 

51.23 
51.28 

51.29 
51.28 

51.23 
51.15 
51.05 

50.92 

50.77 
50.61 

50.44 
50.27 

50.10 

49-94 
49.80 

49.70 
4963 

49.60 
49.62 
49.70 

49.83 
50.01 


31 

29 
26 

22 
19 


15 
12 

8 

5 
I 


5 
8 

10 
13 

15 
16 

17 
17 
17 

16 

14 
10 

7 
3 

2 
8 

13 
18 

23 


50.24  _ 
50.81  3° 


Declina- 
tion N. 


+  27  16 


ti 


25.9 
233 


26 
22 


21. 1     „ 

T^      -,      18 
19.3      ,, 

18.0  '3 

9 

17.I 

16.8 

17.0 

17.7 

18.8 


3 

2 

7 
II 

15 


20.3 
22.0 
24.0 

26.1  " 

22 


17 
20 


28.3 

30.5 

32.5 

34.4 
36.0 

37.4 

38.5 
39-3 
39.8 

39-9 
39-6 

39.0 
38.0 

36.7 
350 

33.0 


22 

20 

19 
16 

14 

II 

8 

5 

I 

3 
6 

10 

13 

17 
20 

23 
30.7 
28.2  ^5 

25.4  '' 

22.5  '^ 

19.5  ^° 

30 

16.5 
13.6^^ 
10.9  ^7 


1. 125      +0.516 
48'.X94    42".50 


-o.oi 
-0.3 


4O.02 

-0-7 


408 


APPARENT  PLACES  OE  STARS,  1915. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.9 

10.8 

20.8 

30.8 

Feb.    9.7 

19.7 
Mar.  1.7 
11.7 
21.6 
31.6 

Apr.  10.6 
20.6 

305 
May  10.5 

20.5 

30.4 
June  9.4 

19.4 

29.4 

July    9.3 

19.3 

293 
Aug.   8.3 

18.2 

28.2 

Sept.  7.2 
17.1 
27.1 

Oct.  7.1 
17.1 

27.0 

Nov.   6.0 

16.0 

26.0 

Dec.    5.9 

159 
25-9 
35.8 


Sec  d,  Tan  S 
Mean  Place 


CBotftts. 

Mag.  5.0 


Right 
Ascensiaii. 


h 
15 


m 

3 


33.80 

34.11 
34.44 
34.78 
35.12 

35-45 
35.76 
36,04 

36.30 
36.52 

36.71 
36.87 

36.99 
37.08 

37.14 

37.15 
37.11 
37.04 

36.94 

36.82 
36.68 

36.53 
36.36 
36.19 

36.02 

35.87 
35.74 
35.63 
35.56 

35.54 
3556 

35.63 
35.76 
35.94 

36.17 

36.43 
36.73 


31 
33 
34 
34 
33 

31 
38 

26 

23 
19 

16 

12 

9 

6 


4 
5 
7 
7 
7 

5 

3 
I 

7 

2 


7 

13 

18 

23 

26 
30 


Dedina- 
tianN. 


+  25  II 


ft 


42.3 
39.8  »5 
37.6 

35.7 
34.3 


32 

19 
14 

9 


33.4 
33.1 
33.2 

33.7 
34-7 


3 

I 

5 
10 

14 


36.1 
37.8  '7 

^'•7  21 

43.8  " 

21 

45.9 
47.9 
49-7 
51.3 
52.7 


53.8 
54.6 

55.1 
55.2 
55.0 

54.5 
53-6 

52.4 
50.8 

48.9 


20 
z8 
16 
14 
II 

8 
5 


9 

13 
16 

19 
22 


2$ 
26 


46.7 
44.2 
41.6 

38-7  Z 

29 

32.9 
30.1 
27.4 


28 

27 


1. 105  +0.470 

34'.o57    58".37 


-o.oi 
-0.3 


+0.02 
-0.7 


Mag.  3.5 


Right 


h 
15 

s 
9.26 

9.73 
0.22 

0.72 

1. 21 


m 

6 


47 
49 
50 
49 
48 

'•^9  46 
2.15^ 

^•57  t^ 
2.96  39 

3.30  ^^ 

3.61 

3.87 
4.09 

425 
4.37 


26 
22 
16 
12 

7 


4.44 
4.46 

4.43 
4.35 
4.23 

4.06 
3.86 

3.64 
3.40 

3.15 

2.91 
2.69 
2.50 

2.37 
2.29 

2.28 

2.34 
2.48 

2.70 

2.99 


3 
8 

12 
17 

20 
22 

34 
25 
24 

22 

19 

13 
8 

I 

6 

14 
22 
29 
36 

3-35 

3.76  II 

4.21  ^^ 


Dcdinar 
tionS. 


-5146 


tf 


30.9 
31.0 

31.5 
32.4 
33.6 


I 

5 

9 
12 

15 


18 


35.1 

^^•9    TO 
38.8^9 

41.0 

43-2 


22 
33 

23 

^5-5  ,, 
47.8  ^3 

50.1  '' 
22 

52.3  ^, 

5^-^    TO 

62.3 " 


63.0 

63.4 

63.4 
63.1 

62.4 

61.4 
60.0 

58.4 
56.6 

54.7 


4 

o 

3 

7 
zo 

14 
16 
18 

19 

20 


52.7 

49.0  " 
47.5 

46.2 


45.2 
44.6 

44-5 


15 

13 
zo 

6 

I 


1.616      -1.270 
io'.234    34".94 


+0.02         -0.06 

-0.3  -0-7 

[Eph  isl 


t  Librae. 

Mag.  4.7 


Right 
AacCTimn. 


h     m 

15   7 

8 
21.99,. 

22.32  33 

22.67  35 

23.02  35 

23.36  3* 
34 

23.70 
24.01  ^ 
24.30  ^ 

24.57  II 

24.81  ^^ 
21 

25.02 

25.20 

25.36 
25.48 

25.57 

25.64 
25.67 

25.67 
25.64 
25.58 

25.50 

25.39 
25.26 

25.12 

24.98 

24.83 
24.70 

24.59 

24.51 
24.47 

24.47 

24.52 
24.62 

24.78 
24.99 


z8 
z6 

Z2 

9 
7 

3 
o 

3 
6 

8 

II 

13 
14 
14 
IS 

13 

II 

8 

4 
o 

5 

ZO 

z6 

21 
25 


^5-24  ,„ 
25.53  '9 
25.85 


32 


Dedina- 
tionS. 


-1928 


tt 


18.8 
20.2 
21.6 

23.1 
24.6 

26.0 

27.4 
28.7 

29.8 

30.8 

31.6 

32.3 
32.8 

33.3 
33.6 

33.8 
33.9 

33-9 
33-9 
33.7 

33.5 
33.2 
32.8 

32.3 
31.8 

31.2 

30.7 
30.1 
29.6 
29.2 

28.9 
28.8 
28.9 
29.2 
29.8 

30.6 

31.6 
32.8 


4 
4 

5 
5 

4 

4 

3 

I 

o 
8 

7 
5 
5 

3 

2 

I 
o 
o 
2 

2 

3 

4 

5 

S 
6 

5 
6 

5 

4 
3 

I 
z 

3 
6 

8 


zo 
12 


1. 061       -0.354 
22".364    is".o6 


+0.01 
•^.3 


-0.02 
-0.7 


y  TziBiig.  Aust 
Mag.  3.1 


Right 

Ascensioii.        tioa& 


h     m 
15    10 

56.62 
57.40  7 

58.94  „ 
59.66  7^ 

60.34^ 
60.96  % 

61.52  56 
49 

62.01 
62.42  ^' 
62.75  ^^ 
63.00 
63.16 


25 
16 

8 


6324 
63.22 

63.12 

62.94 

62.68 

62.35 
61.96 

61.53 
61.07 

60.61 

60.16 

59.75 
59.40 

59.13 
58.95 

58.88 

58.93 
59.11 
59-4X 
59.83 

60,36 
60.97 
61.66 


2 

10 
18 
26 

33 

39 

43 
46 

46 
45 

41 

35 

27 
18 

7 

5 
18 

30 
42 

53 

61 
69 


-6821 


53.7 
53.1 
53.1 
53.5 
54.4 


4 

9 

14 


17 
21 


55.8 
57.5 
59.6 

%'," 

76.0^ 
78.9; 

81.6^ 
84.2  "^ 
86.5 
88.5 
90.2 


»3 
20 

17 


13 

9 

3 
z 

6 

II 

15 


91.5 
92.4 

92.7 

92.6 

92.0 

90.9 
89.4 

87.5  '' 

So-3^ 
77-7  ^ 

7^-7,1 
7^-^  18 
68.8 

66.6  9 


^2.713      -^.522 
S7"-253    6o".i4 


+0.05        -o.xi 

-0.3        -0.7 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


8  Seipentis. 

Mag.  5.4 


Right 
Asccnakm. 


Jan.  0.9 
10.8 
20.8 
30.8 

Feb.    9.7 

19.7 

Mar.    1.7 

11.7 

21.6 

Apr.  10.6 
20.6 

30.5 
May  10.5 

20.5 

30.4 
June  9.4 

19.4 

29.4 

July    9.3 

19-3 

293 
Aug.   8.3 

18.2 

28.2 

Sept.  7.2 
17.1 
27.1 

Oct,  7.1 
17.1 

27.0 

Nov.  6.0 

16.0 

26.0 

Dec.    5.9 

15-9 
259 
35.8 


h 
15 


m 
10 


30 


Secd,Tand 
Mean  Place 


8 

57-47 
57.77  ,, 
58.09 11 

5842  II 
58.74  ^^ 

59.05  _ 

59.35  :^ 
59.62  ^7 

59.87 
60.09 


as 
22 


60.29 
60.46 
60.59 
60.70 
60.78 

60.83 
60.85 
60.85 
60.81 
60.75 

60.66 

60.55 
60.43 
60.29 
60.15 

6o.oi 

59.88 

59.76 

59.67 
59.62 


20 

17 

13 
II 

8 
5 


4 
6 


3 

2 

9 

5 

I 


59.61 
59.64 

59.73  ^, 
59.86    3 

60.04 


22 


60.26 
60.52 
60.81  *9 


26 


Declina- 
tion N. 


+    514 


tf 


64.6 
62.5 
60.5 

58.7 
57.2 

56.0 

55.1 
54.6 

54.4 
54.6 

55.0 

55.7 
56.6 

57.6 
58.8 

60.0 
61. 1 
62.3 

63.4 
643 

65.2 

65.9 
66.4 

66.8 
67.0 

67.0 
66.8 
66.4 

65.7 
64.8 

63.7 
62.3 

60.7 

58.9 
57.0 


21 
20 
18 

15 
12 

9 

5 

2 

2 
4 

7 

9 
10 

12 

12 

II 
12 
II 

9 
9 

7 

5 

4 

2 

o 


4 

7 

9 
II 

14 
16 

18 

19 
21 


d  BotftlB. 
Mag.  3.5 


22 


54-9 

52.7 
,-^  ^  21 
50.6 


Ri«ht 
Ascensioa. 


h 
15 


m 
12 


1.004       -1^.092 
57'.747    75".36 


0.00 
■0.3 


0.00 
-0.7 


s 
4.20 

4.52  ^' 
4.87  35 
5.22  ^5 

558  ^^ 
34 

592  „ 
6.25  33 

6.83  »« 
7°7  It 

20 
7.27 

7.44 

7.57 
7.66 

7.72 


17 
13 

9 
6 


7.73 
7.71 

7.66 

7-57 
7.46 

7.32 

7.15 
6.96 

6.77 
6.57 

6.38 
6.20 
6.04 

591 
582 

5.77 

5-77 
5.82 

5.93 
6.10 

6.32 

6.59 
6.89 


5 

9 
II 

14 

17 

19 

19 
20 

19 

18 
16 

13 
9 

5 

o 

5 
II 

17 
22 

27 
30 


Dectin»« 
tioaN. 


+  33  37 


ft 


32.1  '7 
29.8  ^3 

26.5 1 

25.7  , 

25.5 

25.8  2 

26.7   ^ 

28.0  ^5 

17 

29.7 


20 

23 


31.7 
34.0 

36.4  '^ 

38.8 


24 
24 


41.2 

43.5 
45.6 

47.5 
49.1 

50.4 
51.3 
51.8 

51.9 

51.6 


^3 
21 

19 
16 

13 

9 

5 

I 

3 

7 


50.9 
49.8 

48.4 

46.5 
44.3 


II 

14 

19 
22 

25 

4^-^8 
390  ^*^ 

36.0  3° 
32.8  3^ 

29.6  3^ 

32 

26.4 


23.4 


30 


/?Liln«e. 
Mag.  2.7 


Right 
Ascension. 


h 
15 


m 
12 


^5-51  ,, 

25.83  II 
26.16^3 

26.49  ^^ 
26.82  33 

32 

^7-H,^ 
30 


27.44 
27.72 


28 
26 


27.98 

28.22  ^^ 
20 

28.42 

28.60 

28.75 
28.87 

28.96 


18 
IS 

12 


29.02 
29.05 
29.05 
29.02 
28.97 

28.89 
28.79 
28.67 

28.53 
28.39 

28.26 
28.13 
28.02 
27.94 
27.89 

27.88 
27.92 
28.01 
28.15 

28.34 


3 
o 

3 

S 
8 

10 
12 

14 
14 

13 

13 
II 

8 

5 

I 

4 

9 

14 

19 

24 


Dedina- 
tionS. 


28.58  29.3 

28.85 '7    30.8 '5 
20.5^9     29.153°     32.4^^ 


-94 

18.7 
20.4 
22.0 
23.6 

25.1 

26.5 
27.7 
28.6 

29.3 
29.8 

30.1 
30.2 

30.1 

29.9 
29.6 

29.2 
28.7 
28.2 

27.7 
27.2 

26.7 

26.2 

25.8 

253 
24.9 

24.6 

24.3 
24.2 

24.2 
24.3 

24.6 
25.2 

259 
26.8 

28.0 


17 
16 

16 

15 
14 

12 

9 
7 
5 
3 

I 
I 
2 

3 

4 

5 
S 
5 
5 
S 

5 

4 

s 

4 
3 

3 

I 

o 

I 

3 

6 

7 

9 
12 

13 


1.201       +0.665 
4«.567    52^.65 


-o.oi        +0.03 
-0.3  -0.7 

tEph  xsl 


1.013        -0.160 
25».843     11^.92 


0.00 
-0.3 


-0.01 
-0.7 


y  Ursae  Hinozis. 

Mag.  3.1 


Right 
Ascension. 


h     m 
15   20 


49.33  ^, 

49.94 

50.63 

51-37 
52.14 


69 

74 

77 
77 


52.91 
53.65 
54.34 
5496 
55-49 

55.91 
56.22 

56.41 
56.48 

56.42 


74 
69 
62 

53 
42 

31 

19 

7 
6 

17 


28 


56.25 

55.97  ,^ 
55.60  37 

55-13^^ 
54"59 


53.98 

53.33 
52.64 

51.94 
51.23 

50.54 
49.89 

49.29 
48.76 

48.32 

47.98 
47.76 
47.66 
47.70 
47.88 


54 
61 

65 
69 

70 

71 
69 

65 
60 

53 
44 
34 

22 
10 

4 
18 

31 


48.19 
48.62  "^3 

49.17  ^^ 


Declina- 
tion N. 


+  72    7 


tf 


48.0 

45.3 

43.1 

41.5 
40.6 

40.4 
40.8 
41.9 
43.6 
45.8 


27 
22 
16 

9 

2 

4 
II 

17 
22 

26 


29 

31 


48.4 
51.3 

54-4  ,^ 

57.6  3* 

60.8  3* 

31 

63.9 
66.7 

69.2 

71,4 

73.1 


28 

25 
22 

17 
12 


74-3 
75.1 
75-3 
75.0 
74.2 


8 

2 

3 
8 

14 


72.8 
71.0 
68.7 
66.0  ^7 
62.93' 


18 
23 


59-5 

55-9 
52.2 

48.3 
44.5 


34 

36 

37 
39 
38 
36 


40.9  „ 
37.6  3^ 

34.6  3^ 


3.260       +3.102 
51". 290    71". 12 


-0.06 
-0.3 


+0.13 
-0.8 
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Mean  Solar 
Date. 


Jan.  0.9 
10.8 
20.8 
30.8 

Feb.    9.8 

19.7 
Mar.  1 .7 
11.7 
21.6 
31.6 

Apr.  10.6 
20.6 

30.5 
May  10.5 

20.5 

30.5 
June   9.4 

19.4 

29.4 

July    9.3 

19.3 

293 
Aug.   8.3 

18.2 

28.2 

Sept.  7.2 
17.2 
27.1 

Oct.  7.1 
17.1 

27.0 

Nov.  6.0 

16.0 

26.0 

Dec.    5.9 

15.9 
25.9 
35-9 


/ji  BoStls  pr. 
Mag.  4.5 


RiKht 
Ascension. 


Sec  <5,  Tan* 
Mean  Place 


ly f  a,  D«  a 


h     m 

15    21 

s 
6.29 

6.61  32 
6.96  35 

7.32  ^ 

8.04 
8.38 
8.70 

8.99 
925 

9-47 
965 

9-79 
9.89 

9-94 


34 
32 
29 
26 
22 

18 

14 
10 

5 


9.96 

9-94 
9.88 

9.79  ^, 

9.66  '5 

IS 

9.51 

9-33 

913 
8.92 

8.71 


18 
20 
21 
21 
22 


20 


8.49 

8.29 
8.10^9 

7-95  ^^ 
7.84 


II 


7-77 
7.75 
7.78 
7.88 
8.04 


2 

3 
xo 

16 

21 


8.25 

8.51 
8.81  3° 


26 


Declina- 
tion N. 


+  37  39 


// 


70.4 
67.6 

653 

63.4 
62.0 

61.2 
61.0 
61.4 
62.3 

637 

67.7 
70.1 
72.7 

75-3 

77-9 
80.4 

82.6 

84.7 
86.4 

87.8 
88.8 

89-3 
89.5 
89.3 

88.6 

875 

859 
84.0 

81.7 


28 

23 

19 

14 

8 


4 

9 

14 

18 

22 

24 
26 
26 
26 

25 
22 

21 

17 
14 

10 

5 

2 


II 
16 

19 

23 
26 


29 
31 


79.1 
76.2 

69.8  33 
66.5  33 
33 
63.2 
60.0  32 

57.0  3° 


1.263       +0.772 
I6V763    88^'.94 


r^  Sexpentis. 

Mag.  5.5 


RiKbt 
Ascension. 


h 
15 


m 
21 


s 
5042 
50.72 

5 1  04 
5136 
5 1  69 


30 
32 
32 
33 
32 


52.01 

52.31 
52.59 

53.08  ^3 


30 
28 
26 


53.29 
53.46 
53.60 

5372 
53-80 

53.85 

53.87 
53.86 

53.81 

53.74 

53.65 
53.53 
53.39 
53.24 
53.09 

52.93 

52.78 

52.65 

52.54 
52.47 

52.44 
52.45 
52.52 
52.63 
52.79 


21 

17 
14 

12 

8 
5 


5 
7 
9 

12 

14 

15 

15 
16 

15 

13 
II 

7 
3 

I 

7 
II 

16 

21 


53.00 

2< 

53.25   J 

53.53 


28 


Declina- 
tion N. 


+  1543 


// 


20.8 
8.4 

6.3 
4.4 
2.9 

1.8 
I.I 

0.9 
I.I 

1.7 

2.6 

3.9 

5.3 

6.9 
8.6 

20.4 
22.1 

23.7 
25.2 

26.5 

27.6 
28.4 
29.0 
29.4 

29.5 


24 
21 

19 

15 
II 

7 

2 

2 
6 

9 


8 
6 

4 
I 

2 


5 
8 

II 


29.3 
28.8 

28.0 

26.9 

25.6  '3 

17 

23.9 
22.0 

19.9 

17.5 
15.I 

12.5 
lO.O 

7.5 


19 

21 
24 

24 
26 

25 
25 


-0.02 
-0-3 


+0.03 
-0.8 


1.039      +0.281 
SOV763    34".32 


t  Diaconis. 

Mag.  3.5 


Rijfht 
Ascension. 


li     m 
15    23 


1.32 

1.74 
2.20 

2.69 
3.19 

3.69 

4-17 
4.62 

502 
5-37 

5.66 

589 
6.04 

6.13 

6.15 

6.10 

5.99 
5.82 

5.60 

5.33 

5.01 

4.67 
4.30 

3.91 
3.52 

3.14 
2.78 

2.44 

2.15 
1.92 

1.75 
1.65 

1.63 

1.70 

1.86 

2.09 
2.40 
2.78 


42 

46 

49 
50 
50 

48 

45 
40 

35 
29 

23 

15 

9 
2 

5 

II 

17 
22 

27 
32 

34 
37 
39 
39 
38 

36 
34 
29 
23 
17 

xo 

2 

7 
16 

23 

31 
38 


Declina- 
tion N. 


+  5915 


#/ 


26.5 
23.6  "9 
21.2"^ 
19.4 
18.3 


17.8 
18.0 
18.8 
20.3 
22.3 

24.7 
27.4 

30.4 
33.5 
36.7 

39.7 
42.5 

45-1 
47.4 
49.2 

50.6 

51.5 

5^.9 
51.8 

51.2 


18 
II 

5 

2 
8 

15 
20 

24 

27 
30 
31 
32 
30 

28 
26 

23 
18 

14 

9 

4 

I 

6 
II 


50.1 
48.5 
46.5 
44.0 
41. 1 


16 
20 

25 
29 

32 

^^•^  35 
34.4  II 

27.0  '^ 

23.3  ^^ 
37 

19.6 

16.2  34 

13.1  '' 


1.956       +1.681 
2".326    48".3i 


-o.oi 
-0.3 


+0.01 
-0.8 
[Eph  15I 


-0.03  +0.07 

-0.3  -0.8 


82Idbne. 
Mag.  5.9 


Rilfht 
Ascension. 


h     m 
15    23 

27.18 

27.50  3^ 

27.83  33 
28.18^5 

28.52  34 
33 
28.85 
29.16 
29.46 

29.73 
29.98 

30.20 
30.40 
3056 
30.70 
30.81 

30.89 

30.93 

30.94 

30.93 
30.88 

30.80 
30.70 
30.58 

30.44 
30.30 

30.16 
30.02 
29.90 
29.80 

29.75 


31 
30 
27 

as 

22 

30 
z6 

14 
II 

8 

4 

I 

X 

5 
8 

10 

12 

14 
14 
14 

14 
12 

10 

5 

I 


29.74 

29.77 
29.85 
29.99 

30.18  '9 
23 

30.41 


3 
8 

X4 


28 

30- 


taonS 


5 

3 


—  1625 

20.3       . 
21.7  ^' 

23.1  ^1 

24-5'^ 
14 
25.9 

27-3  „ 

28.5  " 

29.6  " 

31-9 

32.4 

32.7 

32.9 
33.0 


330 

32.9 
32.8 
32.6 

32-3 

32.0 

31.7 
31.3 
30.9 
30.4 

30.0 
29.6 
29.1 
28.8 
28.6 

28.5 
28.5 
28.7 
29.2 
29.9 


30,8 
31-9 


o 

2 

5 

7 
9 


30.69 

30.99  •'''I  33.1 


XX 
19 


1.043        -0.295 

27".596    i5".3i 


+0.01 
-0.3 


-0.01 
-0.8 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.     0.9 

10.8 
20.8 

30.8 

Feb.    9.8 

19.7 

Mar.     1.7 

1 1.7 

21.6 

Apr.  10.6 
20.6 

305 
May  10.5 

20.5 

30.5 
June   9.4 

19.4 

29.4 

July    9.3 

19-3 

293 
Aug.    8.3 

18.2 

28.2 

Sept.  7.2 
17.2 
27.1 

Oct.  7.1 
17.1 

27.0 

Nov.  6.0 

16.0 

26.0 

I>ec.    5.9 

159 
25.9 
35.9 


Sec  ^,  Tan  6 
Mean  Place 


D'fa^D.a 


p  GotantiB. 
Mag.  5-7 


Right 
Ascension. 


h     m 
15   23 

a 
20.35 
22.66*^' 

247 


2513 
27.71 

30-32 

32.91 
3542 

37-79 


258 
261 

259 

237 


41.96'^ 


173 
145 


4369 

45H 
46.29  "5 

47,11 
47.60 


82 

49 

14 


47.74 

47.54 
47.01 

46.16 

45.02 


20 


S3 

85 
114 

140 

If  s  ^^- 

42.01 

34.69  ^^, 

32.98  '^' 

31.47 

30.23 
29.32 


28.79 

28.67 
28.98 

29.73 
30.90 

32.45 

34-33 
36.49 


151 
124 

91 

53 


12 

31 

75 

"7 

155 

188 
216 


Declinar 
tionS. 


—  84  10 

58.2 
57.0 

56.3 
56.2 

56.6     ^ 


12 

7 
I 


10 


14 


57-6 

60.9 '9 
63.2^3 

29 

68.8 
71.93^ 
75-2^^ 
78.5  ^^ 

81.8  33 
33 

85.1 

88.2  3^ 
30 


91.2 

93-8 
96.0 

97.8 

99.2 

1 00.0 

100.3 

1 00.0 


26 
22 
18 


14 

8 

3 
3 
9 

97.7  2 

95.8  '9 

90.8^^ 
30 
87.8 
84.83^ 

81.63^ 

78.6  30 
27 

75-9  ' 
as 

73.4 

71.4 


69.8 


ao 
x6 


9.876      -9.825 
29*.89*    65".28 


4o.ao 
-0.3 


-0.41 
-0.8 


/S  Gorontt  Borealls. 
Mag.  3.7 


Right 
Ascension. 


h     m 
15    24 

8 
19.06 

19.37  3^ 
19.69  3 
20.04  ^^ 

20.38  34 
33 

20.71 

21.04  ^^ 
21.343° 

21.61  ^7 

21.86^5 

21 

22.07 

22.25 

22.39 

22.49 
22.56 

22.60 
22.60 

22.57 
22.50 

22.40 

22.28 
22.13 
21.96 
21.78 

21.59 

21.40 
21.23 
21.07 
20.93 
20.84 


18 

14 
10 

7 
4 

o 

3 

7 
o 

2 

5 

7 
8 

9 


20.78 
20.77    ^ 
20.82    ^ 
20.92  '^ 

21.08  '^ 

20 

21.28 

25 


21-53 
21.81 


28 


Declina- 
tion N. 


+  2923 

// 

33.8  '^ 
29.5  ]l 

28.0  ^5 
9 
27.1 
26.7 
26.8 

27.5 
28.6 


4 
I 

7 
II 

15 


19 
21 

22 


30.1 
32.0 

34-1 
38.6  ^3 

24 

41.0 

43.2 


45.3 
47.2 

48.8 
50.1 

5I.I 

51.7 
52.0 

51-9 


22 
21 

19 
16 

13 


10 
6 

3 

I 

5 


8 

13 
16 


51.4 
50.6 

49.3 

47-7  ,„ 

45.8   9 

23 

43-5 

40.9 

38.1 

35-2 

32.2 


26 
28 
29 

30 
31 


29.1 
26.1  3f 

23-3  '' 


1. 148      +0.563 
19" -475    53"." 


-o.oi        +0.02 
-0.3  -0.8 

[Bph  15] 


r^  Botftis. 
Mag.  5.2 


Right 
Ascension. 


h     m 
15   27 
s 
52.00 

52.33  II 
52.68  35 

53.05  II 

53.43  ^,! 

37 
53.80 

54.15^^ 
54.49  II 

54.79 :° 

55.30 

55-49 

55-64 

55.74 
55.80 

55.82 
55.80 

55.74 
55.64 
55.50 

55.33 
55.14 
54.93 
5470 
54.46 

54.23 
54.01 

5380 

53.63 
53.50 

53.41 
53-37 
53.40 
53-48 
53.63 

53-83 
54-09 
54.39 


19 

15 
10 

6 


2 

6 

10 

14 

17 

19 
21 

23 
24 

23 

22 

21 

17 
13 

9 

4 

3 
8 

15 
20 

26 

30 


Declina- 
tion N. 


+  41    6 


ff 


6n 
58.3  '* 

53.9    ^ 
52.5 


14 

8 


51.7 

51.5 

51.9 
52.8 

54-3 


2 

4 

9 

15 
20 


22 
26 


56.3 

58.5 
61. 1 

i  63.8  ^7 

I  66.5 


27 
27 

26 

24 
22 

18 
14 

II 
6 

2 

3 
6 

12 
16 

19 
24 

27 

70.8 

67.8  3° 

64.6  3^ 

61.2  34 

57.8  34 
34 

54.4  _ 

51. 1  ^^ 
48.1  30 


69.2 
71.8 

74.2 
76.4 
78.2 

79.6 
80.7 

81.3 

81.5 
81.2 

80.6 

79-4 
77-8 

75.9 
73.5 


1.327      •H3.873 
52V57I    8o".o7 


).02 
>.2 


+0.04 

-0.8 


y  Lupi  (mean). 
Mag.  3.0 


Right 
Ascension. 


m 


15    29 

27.49  ,^ 
27.88  39 
28.29  "*' 
28.71 

29.13 


42 
42 

41 


39 
38 
34 


29.54 
29-93 
30.31 
30.65 

30.97  ^3 

31.25 
31.50^^ 

31-72 
31.90 
32.03 


22 
18 

13 
10 


32.13 
32.19 

32.21 

32.18 

32.H 

32.01 
31.87 
31-70 
31-52 
31.32 

31.13 

30.94 
30.78 

30.65 
30.57 


3 

7 
10 

14 

17 
18 

20 
19 

19 
16 

13 
8 


3 
10 

16 


30.54 

30.57 
30.67 

30.83 

31.06  J 

31-34 
31.67  ^^ 
32.04  37 


Declina- 
tions. 


-4052 


ft 


54-8 
55.1 
55.7 
56.5 
57.6 

58.9 
60.3 

61.8 

63.4 
65.1 

66.8 
68.4 
70.0 
71.6 
73.2 

74.6 

75.8 
77.0 

77.9 
78.7 

79.2 

79.5 
79.6 

79.3 
78.8 

78.1 
77.1 
76.0 

74.7 
73.3 

71.9 
70.5 

69-3 
68.2 

67.4 

66.8 
66.6 
66.6 


3 
6 

8 


4 

5 
6 

7 
7 

6 
6 
6 
6 


9 

8 


3 

z 

3 
5 
7 

o 

I 

3 
4 


4 

2 
I 
8 
6 

2 
o 


1.323      -0.866 
28'.2S5    55".46 


-K3.02 

-o.a 


-0.04 

-0.8 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date 


Jan.  0.9 
10.8 
20.8 

30.8 

Feb.    9.8 

19.7 
Mar.  1.7 
11,7 
21.7 
316 

Apr.  10.6 
20.6 

305 
May  10.5 

20.5 

30.5 
June  9.4 

19.4 

29.4 

July    9.4 

19.3 

29.3 
Aug.   8.3 

18.2 

28.2 

Sept.  7.2 
17.2 
27.1 

Oct.  7. 1 
17,1 

27.1 

Nov.  6.0 

16.0 

26.0 

Dec.    5.9 

15.9 
25.9 
35-9 


Y  Libne. 
Mag.  4.0 


Richt 
Asoensian. 


Sec  ^,  Tan  5 
Mean  Place 


D^^  a,  Dm  a 
D^  ^,  Dm  ^ 


h     m 

45*72 
46.03  ^ 

46.36  ^^ 
46.70  ^^ 

47-04  ^^ 

47.36  ,^ 
47.68  3^ 
47.98  30 

48.25  z 

48.50  \\ 

48.73 

48.93 
49.10 

49.24 
4936 

49-44 
49-49 
49.51 
49-50 
49.46 

49.39 
49.29 

49- 1 7 

49-03 
48.89 

48.74 
48.60 
48.48 
48.38 
48.32 

48.30 
48.32 
48.40 

48.53 
48.71 


20 

17 

14 
12 

8 

5 
2 

I 

4 

7 

o 
2 

4 
4 


4 
2 

o 


2 
8 

13 
18 

22 


48.93  _ 
49.20    ' 


Dcclin*- 
tionS. 


-1430 


tt 


49-50 


30 


29.7 

31. 1 
32.5 
340 

35.4 

36.6 
37.8 
38.8 
39.6 
40.3 

40.8 
41. 1 

41.3 
41.3 
41.3 

41.2 
41.0 
40.7 
40.4 
40.1 

39.8 

39.4 
39.0 
38.6 
38.2 

37.8 
37.4 

37.1 
36.8 

36.7 

36.7 
36.9 
37.2 

37.7 
38.5 

39.5 
40.6 

41.9 


14 
14 
15 
14 
12 

Z3 
10 

8 

7 
5 

3 

2 

o 

o 

I 

2 

3 
3 
3 
3 

4 
4 
4 
4 

4 

4 
3 

3 

I 

o 

2 

3 

5 
8 

10 

II 

13 


1.033      -0259 
46".i5i     24".03 


+O.OI 

-0.2 


-O.OI 

-0.8 


OL  Coioiue  Borealis. 
Mag.  2.3 


Right 
Ascentioin. 


h     m 
15    31 


4.87 

5.17 

5.49 

5.83 
6.17 

6.50 
6.82 
7.12 

7.39 
7.64 

7.86 
8.04 
8.19 
8:31 
8.39 

8.43 
8.44 
8.42 

8.37 
8.28 

8.17 

8.03 

7.87 
7.70 

7.51 

7.33 
7.16 

7.00 

6.86 
6.76 

6.71 
6.70 
6.74 
6.83 
6.98 

7.18 

7.42 
7.70 


30 
32 
34 
34 
33 

32 

30 

27 

25 
22 

18 

15 
12 

8 

4 

I 
2 

5 

9 
II 

14 
16 

17 

19 
x8 

17 
16 

14 
10 

S 

I 

4 

9 

15 
20 

24 
28 


Dedina- 
tionN. 


+  2659 


II 


44.2 

41.5 
39.2 

37.3 
35.7 

34.7 
34.2 

34.3 
34.8 
35.8 

37.2 
39.0 
41.0 

43- X 
45.4 

47.6 
49.8 
51.8 

53.7 
55.3 

56.7 

57.7 

58.4 
58.8 

58.7 

58.4 
57.6 

56.5 
550 
53-2 


27 

23 

19 
16 

10 

5 

I 

5 
10 

14 

18 
20 
21 

23 
22 

22 
20 

19 
16 

14 

10 

7 

4 

I 

3 

8 
iz 

15 
18 

21 


51. 1     ^ 
48,6  ^5 

45.9 


43- 1 
40.2 

37.2 
34-3 
31.5 


27 
28 

29 
30 

29 

28 


1. 122      -(0.509 
5».3i3    6o".25 


-O.OI        +0.02 
-0.2  -0.8 

[Eph  15I 


C  Ck>i.  Bor.  seq, 
Mag.  $.1 


Ridit 


h     m 
15   36 


8 
0.06 

0.37 
0.71 

1.06  35 
36 


31 
34 


1.42 

1.78 
2.12 

2.44 
2.74 

3.01 

3.24 
3.44 

3-59 

3.79 

3.82 
3.82 
3.78 
3.70 
3.58 


36 

34 
32 
30 
27 
23 

20 

12 
8 

3 


4 

8 

12 

X4 


17 


3-44 

3.08  '9 
2.87  " 
2.65  " 


2.43 
2.22 


22 
21 

2.03  '9 
1.86  ^7 
13 
8 

4 

2 

8 
14 

19 
2.04 

2.28  '4 
2.57  '^ 


1.73 

1.65 
I.61 
1.63 
I.71 
1.85 


Dedina* 
tiooN. 


+  3654 


It 


22.4 

9.5 
7.0 
5.0 
3.5 

2.6 

2.3 

2.5 

3.3 
4.6 

6.4 

8.5 
20.9 

23.5 
26.1 


29 

25 
20 

9 

3 

2 

8 

13 
z8 

21 

24 
26 
26 
26 


28.7 

33.6  ^3 

35.7 
37.6 


26 


21 


39.1 
40.2 

41.0 

41.3 
41.2 

40.7 

39.7 
38.3 
36.5 
34.4 


19 
15 

II 
8 

3 

I 

5 

10 

14 
18 
21 

25 

38 


31.9 
29.1 
26.1  30 
22.93* 

19.6  ^^ 
33 
16.3 

13.I  ^' 
10. 1  3^ 


1. 251      -W.751 
io".632    40".  29 


-0.02 
-0.2 


-»-o.03 
-0.8 


ot  Seipentif . 
Mag.  2.8 


Richt 


fa     m 
15  40 


4.38 

4.67 
4-98 

5.30 
5.62 

5.93 
6.24 

6.53 
6.79 

7.03 

7.25 

7.45 
7.61 

7.74 
7.85 

7.92 

7.97 
7.98 

7.97 
7.92 

7.84 

7.74 
7.62 

7.48 

7-33 

7.18 

703 
6.90 

6.79 
6.71 

6,67 
6.68 

6.73 
6.83 
6.98 

7.18 
7.42 
7.69 


^9 
31 
32 
32 
31 

31 
29 

26 

24 
22 

20 
16 

13 
II 

7 

5 

I 

I 

5 
8 

10 
12 

14 
15 
15 

15 

II 

8 

4 


5 
10 

15 
20 

24 

27 


tiaiN. 


+    641 

n 
13 


2.6 

1.8 

1.3 
1.2 

1.4 


S 

5 

I 

2 
5 

S 
10 
12 


1.9 

2.7 

3-7 
4.9 

7.6 
8.9'^ 

n 


20.2 

21.5 
22.6 

23.6 

24.4 
25.0 

255 
25.8 

25-S 
257 
25-3 
24.7 
23.8 

22.6 
21.3 


15.9 


13 
II 

10 


8 
6 

3 
0 

I 

4 
6 

9 

13 

15 
16 


1.007         ■^•''' 

4'.796    3'''-3* 


0.00 
-0.2 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan. 


Feb. 


Mar. 


0.9 
10.9 
20.8 

30.8 
9.8 

19.7 

11.7 
21.7 
31.6 


Apr. 


10.6 
20.6 
30.6 
May  10.5 
20.5 

30.5 
June   9.4 

19.4 

29.4 

July    9.4 

19-3 

293 
Aug.   8.3 

18.2 

28.2 

Sept.  7.2 
17.2 
27.1 

Oct.  7.1 
17.1 

27.1 

Nov.   6.0 

16.0 

26.0 

Dec.    5.9 

15.9 

25.9 
35.9 


Sec  5,  Tan  d 
Mean  Place 


/S  Sezpentts. 
Mag.  3.7 


Right 
Ascension. 


h     m 
15   42 


t 
5.44 

6.03 

6.35 
6.67 


28 
32 


6.99 
7.30 

7-59  ^, 
7.86  ^7 

8.10^^ 


31 
29 


8.32 
8.52 
8.68 
8.81 
8.91 

8.98 
9.02 
9.02 
9.00 

8.94 

8.85 

8.74 
8.61 

8.46 

8.30 

8.13 

7.97 

7.83 
7.71 

7.62 

7.57 
7.56 
7.60 
7.69 
7.84 


22 

20 
16 

13 
10 

7 


2 

6 

9 

I 

3 

5 
6 

7 

6 

4 

2 

9 

5 


4 

9 

15 

19 


8.03 
8.26  ^^ 

8.53  '' 


Declina- 
tion X. 


+  1540 


#» 


60.1 

57.7 
55.5 

53-6 
52.1 

50.9 
50.2 

49-9 
50.1 

50.7 

52.8 

54.3 
56.0 

57-7 


24 
22 

19 

15 
12 

7 

3 

2 

6 
9 

12 

IS 

17 

17 
x8 


18 

17 
16 


59.5 
61.3 
63.0 
64.6 

66.0  '4 
12 

67.2 

68.2 

68.9 

69.4 

69.6 


10 

7 

5 

2 


4 

7 
zo 


69.5 
69.1 

68.4 

67.4  ^, 
66.1  '3 

64.6 
62.8 
60.7 

58.4 
56.0 


18 
az 

23 
24 
25 


53.5 
509 
48.5 


26 

24 


X.039       +0.28Z 
Z5-.876    73".45 


>.oz 


+0.0X 
-O.S 


K  SezpentlB. 
Mag.  4.3 


Right 
Ascension. 


h     m 

15  44 


8 
54-30 
54.58 
54.89 
55.21 

55.54 

55.86 

56.17 
56.46 

56.73 
56.98 

57.20 
57.40 
57.56 
57.69 
57.79 

57.86 
57.90 
57.90 

57.87 
57.81 

57.72 
57.61 
57.47 
57.32 

57.15 

56.98 
56.82 
56.67 

56.54 
56.44 

56.38 

56.37 

56.41 

56.50 

56.63 


28 

31 
32 

33 
32 

31 
29 

27 

25 
22 

20 
16 

13 
zo 

7 

4 
o 

3 
6 


4 

9 

13 

19 


56.82 

57.31  '^ 


Declinap 
tion  N. 


+  1823 


tr 


58.0 

55.5 
53.2 

51.3 
49.7 

48.6 

47.9 
47.7 
47.9 
48.5 

49.6 

50.9 

52.5 

54.3 
56.2 

58.2 
60.1 
61.9 
63.6 
65.1 

66.4 
67.4 

68.2 
68.6 
68.8 

68.7 

68.3 

675 
66.4 

65.0 

63.3 
61.4 

59.2 
56.8 

54.2 

51.6 
49.0 
46.4 


25 

23 

19 
z6 

zz 

7 
2 

2 

6 

zz 

13 
z6 

z8 

19 
20 

19 
18 

17 
15 
13 

zo 

8 

4 

2 


4 

8 

zz 

14 

17 

19 
22 

24 

26 

26 

26 
26 


Z.054      +0.333 
54'.  76s     7 1  "-83 


-O.OZ  +O.OZ 

-0.2  -0.8 

[Eph  15I 


/x  Sezpentls. 
Mag.  3.6 


Right 
Ascension. 


h  m 

15  45 

8 
0.51 

0.80  ^9 

31 


I.H 

1.43 
1.75 


32 
32 


32 

2.07 

2.38  ^' 

2.67  ^9 

27 

25 


2.94 
3.19 


3.42 
3.62 

3.79 
3.94 

4.06 

4.14 

4.20 

4.23 

4.22 

4.18 

4.12 

4.03 
3.91 

3.78 

3.63 

3.48 

3.34 
3.21 
3.10 
3.02 

2.98 

2.99 

3-04 

3-15 
3.30 

3.50 

3.74 
4.02 


23 

20 

17 
IS 

Z2 

8 

6 

3 

z 

4 
6 

9 

Z2 

13 
15 

15 

14 

13 
ZZ 

8 

4 

I 

5 
iz 

15 
20 

24 
28 


Declina* 
tion  S. 


-   3  10 


ft 


23.8 
25.6 

27.3 
28.9 

30.3 

31.5 
32.5 
33.2 

33.7 
33.8 

33.7 
33.4 
32.9 
32.3 
31.5 

30.7 
29.8 

29.0 

28.2 

27.4 

26.7 
26.0 

25.5 
25.0 

24.7 

24.5 
24,4 

24.5 
24.7 

25.1 

25.7 
26.5 

27.5 
28.7 

30.1 
31.6 

33-3 
35.0 


z8 

17 
z6 

14 

Z2 
ZO 

7 

S 

z 


3 

5 
6 

8 

8 

9 
8 

8 

8 

7 

7 
5 
5 

3 

2 

z 
z 
2 

4 
6 

8 
zo 

Z2 

14 
IS 

17 
17 


Z.002       -0.055 
zo'.949    z5".o8 


0.00 
-o.a 


0.00 
-0.8 


18  H.  Draconis. 

Mag.  5.Z 


Right 
Aaecasion. 


h     m 

15  45 

8 
20.56 

20.98  ^ 

21.45 
21.96 

22.50 


47 
51 
54 

55 


23.05 

23.59 
24.09 

24.56 
24.98 

25.33 
25.61 

25.82 

25.94 
25.99 

25.96 
25.86 

25.69 
25.45 
25.15 


54 
50 
47 
42 

35 
28 

2Z 

Z2 

5 
3 

zo 

17 

24 
30 

35 
24.80 
24.41  39 
23.99  ^ 

23.54  ^^ 

23.08  ^ 
46 

22.62 
22.18  44 

21.77  ^^ 

21.40  37 

21.08  3^ 

25 

20.83 
20.66  ^l 

20.58  * 

20.59  .\ 

20.70 

20 


20.90 


29 


21.19 
21.56  37 


Declina- 
tion N. 


+  6251 


tt 


21.9 
18.9 
16.3 

14-3 
13.0 


30 
26 

20 

13 
7 


o 
6 

13 


12.3 
12.3 
12.9 
14.2 
16.I  '9 
23 
18.4 
21. 1 
24.1 

27.3 
30.5 


a; 

30 
3' 

32 

31 


33-6  ,« 

3^-^   8 
39.4 

41.9  J 
44.0  " 


45.6 
46.8 

47.5 
47.7 
47.4 

46.5 

45.1 

43.3 
41.0 

38.3 


16 

12 

7 

9 

3 
9 

14 
z8 


23 

27 

31 

35.2 
31.8  34 

28.2  36 

24.5  ^^ 
20.7 

17.0 

13.4 
10.2 


38 

37 

36 
3a 


2.192      +I-95Z 
22'.o54    43".o2 


-0.04 
-0.2 


+0.07 
-o.S 
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FOR  THE  UPPER  TRANSIT  AT  WASfflNGTON. 


€  Sexpentis. 

C  Vn«  Mtn«il8. 

/?  Triang.  Aust. 

XLibne. 

Mean  Solar 

Mag.  3.8 

Mag.  4.3 

Mag.  3.0 

Mag.  5.1 

Date. 

I 

Right 

Declina- 

Right 

Dcclin»- 

Right 

DedinBr 

Right 

Decfim- 

Ascension. 

tion  N. 

Ascension. 

timN. 

Ascension. 

tionS. 

Ascensioo. 

tJonS. 

h     m 

•      / 

h     91 

•      t 

h     m 

•       1 

h      m 

•     * 

15   46 

+   4  43 

If 

15   46 

+  7^   2 

15  47 

—  63  10 

15   48 

-1954 

Jan.    0.9 

8 
34.21 

48-0  _ 

60.11 

^^•4,„ 

S 
36.70 

^•7   a 

23.26 

55-0  „ 

10.9 

34.49   „ 

46.0 '» 

60.86  " 

61-75  Z 

5»-6  ! 

37.27  ^: 

5-9   ' 

23.57  ;^ 

56.0  ° 

20.8 

34.80  3 

44-1  ^ 

56.2  ^1 

37.89  J^   5.5  I 

23.90  " 

57' 

30.8 

35.11^ 

42-4  ^, 

62.74 ,''' 54.4  ! 

38.53  ^t   5.5  ^ 

24.25  35 

58-3 

Feb.    9.8 

35-43  ^ 

40.9  5 

63.80  »^   53-2  '' 

39.18^5   6.0  5 

24.59  ^^  ,  59-5  " 

32 

12 

109,              5 

65 

s 

34  i             " 

19.7 

35.75  _ 

39-7  „ 

64-89^^    52.7    , 

39.83 . 

6.8 

24.93  _  '  60.7  __ 

Mar.    1.7 

36.06  3' 

38-8  9 

65.98 "?    52.9    I 
67.01  '«3    53.7  ^8 

40.46  J3 

8.0" 

25.26  3-5 

61.8" 

11.7 

^^•^5  :^ 

38.3  f 

41.07^^ 

9-5  !| 

'5-58  !! 

62.9  " 

21.7 

36.62  ^7 

38.1  ' 

6795  ?:  55-1  * 

68.78  «3  ,  57.1  »o 

41.6457 

"•3   * 

25.87  'X ;  63-8 ! 

316 

36.86  ^4 

38.2  ' 

42.17  53 

13.4" 

26.14  ^ 

64-5  • 

23 

s 

68             25 

47 

'3 

25 

7 

Apr.  10.6 

37-09  ,^ 

38-7  , 

6946   ^,  1  59-6    „ 
69.98   S»  ,  62.4  '^ 

42.64 

15-7  _. 

26-39  „ 

65.2 

20.6 

20 

37-29 ,, 

39-4  ; 

43.06  4^    iS.i^^ 

26.61  " 

657  ^ 

306 

37-46  \i 

40-3  ' 

70.33  ^,1    65.5  3» 
70.49   't ,  68.7  ^^ 

43.423       20.6    5 

26.81  '° 
26.97  '^ 

66.1   * 

May  10.5 

37-60  '* 

41.4" 

43.72  3°     23.1     ? 

66.4     ^, 

20.5 

37-71 ", 

42.6 " 

13 

70.47   ^^    71.95, 

43.95  ;^^ 

30 

'5-7  25 

27.11       * 
10 

66.6  ' 

3 

30.5 

37-79    . 
37-85    ' 

43-9  „ 

70-27  „    75-1  ,„ 

44.10 

28.2 

27.21 

66.8 

June  9.4 

45-2  li 

69.90  37   78.0^9 

44.18    J 

30.6  'Jl 

27.28       ' 

66.9  ' 

19.4 

37-87   ' 

46-4 

6937  ^ i  80.7  ^^ 
68.69  7  83.1  "-^ 

67.89  ^   85.1  "^ 
^92             IS 

44.19    ^ 

3=^-9   i 

27.32       I 

66.9  " 

29.4 

37-86    ^ 

47-6  " 

44.12     7 

34-9  ^° 

27.32                  66,9     ** 

July    9.4 

37-81  s 

48-7  " 

Q 

^398  ^^ 

30 

^^•7 :! 

27.29   3     66.8 

6  1               I 

19-3 

/ 

37.74      ^ 

7 
49.6 

50.4  : 

66.97         86.6 

43-78 

38.1 

27.23           66.7 

293 

37.65    ^^ 

65-97 '~   87.6  " 
64.91*°^   88.2    ^ 

43-51 

39-2 

27.13  '^ 

66.5  ' 

Aug.    8.3 

37.53    ^^ 

51.1 

43.20  ^ 

39.9  ; 

27.01 

66.2   3 

18.3 

37.39    ^^ 

51.6  5 

63.81"°   88.2    * 

42-85  11 

40.1  ^ 

26.88  '3 

65-9  ^ 

28.2 

37.24  ; 

51.9  ^ 

62.69   "  .  87.7    5 

42.48  37 

39.9  I 

26.73    ^    65.5  ; 

15 

I 

no ,               II 

37 

6 

16                 4 

Sept.  7.2 

37.09  ^^ 

52.0 

61.59       1  86.6 

42."  ,fi 

39.3  „ 

26.57  ^,  1  65.1    . 

17.2 

36.94 11 

51.9 : 

60.52 '""^    85.1  '5 

41-75^^ 

3S-^  " 

26.42  '5  .  64.6    ^ 

27.1 

36.81  3 

51.6 1 

59.51  ^1  83.1  ^^ 

41 .42  33 

3^-»   « 

26.28  '^ 

64.1    ' 

Oct.    7.1 
17.1 

36.69  " 
36.61  * 

51.0  ^ 

50-3  z 

5^-59  ^    80.7  11 
57.79  !:   77-9  „ 

40-95  '° 

32.9 

26.17" 
26.09 

63-7  * 
633   t 

4 

10 

66 1           33 

II 

23 

4 

3 

27.1 

36.57  ^ 

49-3  „ 

57.13    .^    74.7,^ 

40.84 

30-^  ,. 

26.05    , 

63.0 

Nov.   6.0 

36.57  . 

48.0  3 

56.63   5^  71.334 

40.82        I 

28.2  ^4 

26.06    ' 

62.8  ' 

16.0 

36.62  5 

46.6  ^ 

56.31    ^'167.6  37 

40.90    ^ 

25.9  :^ 

26.13    ^ 

62.8  " 

26.0 

36.71  ^l 

44.9,^ 
43-1 

56.18   '^.63.9^^ 
56.26         1  60.2  37 

4109^ 

23.6  ^3 

26.24  " 

63-0 ; 

Dec.    6.0 

36.86  "5 

41.38'^ 

21.5  " 

26.41  '7 

63-3^ 

19 

20 

27'            37 

38 

19 

33 

15.9 

37.05     41. 1 

56.53      ,    56.5 

41.76                   19.6             1 

^^•^3    . 

63-9  . 

259 

37.29  J  39.1 

57.00   47 

53.1  ^,^ 

42.23    ^J 

18.1  ^5 

26.89^^    64.6  ' 

35.9 

30                     31 
37.55              37.0 

57.64   ^ 

50.0  3^ 

42.76  53     17.0  '^ 

27.18^9    65.6'" 

Sec  5,  Tan  6 

1.003          +0.083 

4.831       +4.726 

3.316       -1.977 

1.064      -0.362      . 

Mean  Place 

34'.648    s8".7S 

64'.094    83 ".35 

38V490     io".33 

33-.796    5o".i5 

D^,^  Of  Dm  a 

0.00           0.00 

-o.io        +0.17 

+0.04         -0.07 

+0.01        -o.oi 

T>4,  <J,  Dw  S 

-0.3           -0.8 

-0.2           -0.8 

-0.3           -0.8 

-0.3          -0.8 

[ 

Eph  15] 

1 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


klcan  Solar 
Date. 


fan.    0.9 

10.9 
20.8 
30.8 

Feb.    9.8 

19.7 
Mar.  1.7 
11.7 
21.7 
31.6 

Apr.  10.6 
20.6 

30-6 
May  10.5 

20.5 

30.5 
June  9.4 

19.4 

29.4 

July    9.4 

193 
29.3 

Aug.   8.3 

18.3 
28.2 

Sept.  7.2 
17.2 
27.1 

Oct.  7.1 
17.1 

27.1 

Nov.  6.0 

16.0 

26.0 

Dec.   6.0 

15.9 
25.9 

35.9 


y  Seipenttf. 
Mag.  3.9 


*i  Tan  <5 
Lean  Place 


Right 
Asoeosiaa. 


h     m 

s 
31.08 

31.36'^ 
31.66  3° 

31-97^' 


32.29 

32.61 
32.92 
33-22 

33-49 
3375 


32 
32 

31 
30 

2^ 
26 

^3 


Declina- 
tion N. 


+  1555 


tt 


20 


33-98 

34- 1 8 

34.35  '^ 

34-49 
34.60 


14 

II 

8 


34.68 

34.73 
34-74 
34.72 

34.67 

34-59 
34.48 

34-35 
34.20 

34.04 

33-87 
33.71 
33.56 

33.43 
33.33 

33.27 
33.26 

33-29 
33.37 
33.50 


5 

I 

2 

5 
8 

II 

13 

15 
16 

16 

15 

13 
10 

6 


3 
8 

13 
18 


33.68 

33-91  J 
34.17 


64.8 
62.3 
60.1 
58.1 
56.5 

55-3 
54-5 
54.2 

54.3 
54.8 

55.7 

56.9 

58.4 
60.0 

61.8 

63.6 

65.4 
67.1 

68.7 

70.2 

71.4 
72.4 
73.2 
73.7 
73.9 

73.8 

73.5 
72.8 

71.8 
70.5 

69.0 
67.1 
65.0 
62.7 
60.3 

57.8 
55.2 
52.7 


25 
22 

20 

16 

12 

8 

3 
I 

5 
9 


5 
6 

8 

8 

8 

7 
6 

5 

2 

o 
8 

5 

2 

I 

3 

7 
10 

13 
15 

21 

23 
24 
25 

26 

25 


n  ScozpU* 
Mag.  3.0 


Right 
Ascension. 


1.040        +0.286 
3i'.567    77"-98 


h     m 

15  53 


33 


s 
41.78 
42.11 

42.45  ^1 
42.81 

43.17 


36 
36 
35 


43.52 

43.87 
44.20 

44-51 
44.79 

45.06 

45.29 
45.50 
45.68 

45.83 

45.94 
46.02 

46.07 

46.07 

46.04 

45-98 
45.88 

45-76 
45.62 

4546 

45.29 
45-13 
44-98 
44.86 

44-78 

44.73 

44-74 
44.80 

44.92 
45.09 


35 

33 

31 
28 

27 

23 
21 

18 

15 
II 

8 

5 
o 

3 
6 

10 
12 

14 
16 

17 

16 

IS 
12 

8 
5 

I 

6 

12 

17 
22 


-o.oi 
-0.2 


+0.01 
-0.8 


45-31 

45-57  „ 
45-88  3' 


Declinar 
tionS. 


-2552 


// 


16.6 

17.4 
18.2 

19.2 

20.3 

21.4 
22.5 
23.6 
24.6 
25.6 

26.5 

27.3 
28.0 

28.6 

29.1 

29.6 
30.0 

30.4 
30.7 
30.9 

31.0 
31.0 
30.8 
30.6 
30.2 

29.8 
29.2 
28.6 

27-9 
27-3 

26.7 
26.1 

257 
25-5 
255 

25-7 
26.0 

26.6 


8 

8 

10 

II 

II 

II 
II 
10 
10 

9 

8 

7 
6 

5 
5 

4 
4 

3 

2 

I 

o 
2 

2 
4 
4 

6 
6 

7 
6 

6 

6 

4 

2 

o 

2 

3 
6 


£  Coron»  Borealis. 
Mag.  4.2 


Right 
Ascension. 


I. Ill        -0.485 
42V394     i3".o2 


h     m 

15  54 


+0.01       -0.02 
-0.2         -0.9 

[Eph  isJ 


3.47 

3-75 
4.06 

4.38 
4.72 

5-05 

5.37 
5.68 

5-97 
6.23 

6.47 
6.67 

6.84 

6.98 

7.09 

7.16 
7.19 
7.19 

7.15 
7.07 

6.97 
6.84 
6.68 
6.51 
6.32 

6.13 

5.94 
5.76 
5.61 
5-49 

5.41 
5.38 

5.39 
5.46 
5.58 

5.75 

5-97 
6.23 


28 

31 

32 

34 

32 

31 

29 
26 

24 

20 

17 
14 
II 

7 

3 
o 

4 
8 

10 

13 
16 

17 
19 
19 

19 
18 

15 
12 

8 

3 
I 

7 
12 

17 

22 
26 


Declina- 
tion N. 


+  27    6 

It 

68.5 
65.8  ^^ 

63-3  '5 
61.3  *" 
59.6  I 

58.5 
57.9 
57.8 

58.3 
59.2 


6 
I 

5 

9 

13 


60.5 
62.2 
64.2 
66.4 

68.7  ^5 


17 
20 

22 


71. 1 

73.4 
75.6 
77-6 
79.4 

80.9 
82.1 
83.0 

83.5 
83.7 

83.5 
82.9 

82.0 

80.7 

79.0 


24 

23 
22 

20 

18 

15 


12 

9 

5 

2 

2 

6 

9 

13 

17 
20 


S  Scoipii. 
Mag.  2.5 


74-7 

66.4  *9 
30 


63-4 
60.5 

57-7 


29 
28 


Right 
Ascension. 


h  m 

15  55 

8 
17.67 

17.98  2' 

18.31  33 

18.66^5 

10.01  3^ 
35 
19.36 
19.69  ^^ 


20.0 1 
20.32 
20.60 

20.86 
21.09 
21.29 


32 

31 
28 

26 


Declina- 
tions. 


—  22  22 


// 


23 
20 

21.47  f 

21.62     ^ 
II 


1. 124        +0.512 
4».044    83".97 


-0.01 
-0.2 


+0.02 
-0.9 


54.8 

55-7 
56.7 
57.8 

58.9 

60.0 
61. 1 
62.1 
63.0 
63.8 

64.6 
65.2 

65-7 
66.1 

66.4 

66.7 
67.0 
67.1 
67.2 
67.2 

67.2 
67.1 
66.9 
66.6 
66.2 

65.8 

65-3 
64.8 

64-3 
63.8 

63.4 
63.1 
62.9 
62.9 
63.0 

63-4 
64.0 

64.8 

1. 081      -0.412 
I8V247     5o"-38 


21.73 
2I.8I 

21.85 

21.86 
21.83 

21.77 
21.68 
21.56 
21.42 
21.26 

21.10 
20.95 
20.81 
20.69 
20. 6 1 

20.56 
20.56 
20.62 
20.73 
20.90 


8 

4 
I 

3 
6 

9 

2 

4 
6 


5 
4 

2 

8 
5 

o 
6 

II 

17 
21 


26 


21. II 

^^•37  ,^ 
21.66  ^9 


9 

10 

II 
II 
II 

II 
10 

9 
8 

8 

6 

5 

4 
3 
3 

3 

I 

I 
o 
o 

I 
2 

3 

4 
4 

5 
S 
5 
S 

4 

3 

2 

o 

I 

4 

6 

8 


+0.01 
-0.2 


-0.01 
-0.9 
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APPARENT  PLACES  0¥  STARS,  1915. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mom  Solar 
Date. 


Jan.  0.9 
10.9 

20.8 

30.8 

Feb.    9.8 

19.8 
Mar.  1.7 
11.7 
21.7 
31-6 

Apr.  10.6 
20.6 

30-6 

May  10.5 

20.5 

30.5 
June  9.5 

19.4 

29.4 

July    9.4 

19.3 

29.3 
Aug.   8.3 

i8-3 
28.2 

Sept.  7.2 
17.2 
27.2 

Oct.  7.1 
17.1 

27.1 

Nov.   6.0 

16.0 

26.0 

Dec.    6.0 

15.9 
25.9 
35.9 


0  Dnconis. 
Mag.  4.1 


Right 


Sec  d,  Tan  d 
Mean  Place 


h 
16 

8 
16.31 
16.67 
17.08 

17.54 
18.02 


m 
O 


36 
41 
46 
48 
48 


18.50 
18.99 

1945 
19.88  ^3 


49 
46 


20.27 
20.6 1 


39 
34 


20.89 

21.11 

21.26 '5 

21.34     . 


21.36 
21.31 
21.19 
21.02 
20.78 


5 
12 

17 
24 
28 


20.50 

20.18  3^ 
36 

38 
40 


jy^at  Dm  a 


9.82 
9.44 

40 
8.64 
8.24  4° 

7.87 

7.53 
7.24 


37 

34 
29 

23 


7.01 
6.84 

6.75 

6.75 
6.83 

6.99 
7.24 

7.55 


17 

9 
o 

8 

16 

31 


Declina- 
tioaN. 


+  5847 


// 


II. 2 

8.0  3^ 

27 


5-3 
3.2 
1.6 

0.7 

0.5 
0.9 

2.0 

3.7 

5-9 

8.5 
1 1.4 

145 
17.7 

20.9 
24.0 
26.8 

29.4 
31.7 

33.6 
35.0 
36.0 

36.4 
36.3 


21 
16 

9 

2 

4 
II 

17 
22 

26 
29 

31 
3a 
3a 

31 
28 

26 

23 
19 

14 
10 

4 

I 

5 


II 
16 
20 


35.8 

34.7 

33.1 

31.1     ^ 

28.6  ^5 

29 

25.7 
32 


22.5 
19.0 

15.4 
II.7 

8.0 

4.4 
I.I 


35 
36 

37 
37 

36 
33 


1.930      +1.650 
i7"-734    31"-" 


-0.04 
-0.2 


+0.06 
-0.9 


/3  ScorpU. 
Mag.  2.9 


Right 
Aacensioa. 


h     m 

16     O 

s 
28.90 

29.20  ^^ 

29.53  I] 

29.87  3^ 

30.21  3^ 
34 

30.55  ,, 

30.88  33 

31.20  3^ 
30 
28 

26 


31.50 
31.78 


23 
21 

17 


32.04 
32.27 

32.48 

32.65 

32.80  '5 
12 

32.92 
33.00 

33.04 
33.06 

33.03 


32.98 
32.89 

32.77 
32.64 

32.49 

32.33 

32.17 
32.03 

31.91 
31.82 


9 
12 

13 

15 
16 

16 

14 
12 

9 

4 


31.78 

31.78 

31.83 

31.93  ^. 
32.08  '5 


5 
10 


32.29 

32.54 
32.82 


21 


25 
28 


Declina- 
tioaS. 


K  Heroulif. 
Mag.  5.3 


Right 
Ascenaioii. 


-1934 


tt 


30.2 
31.2 
32.2 

33.3 
34.5 

35.6 
36.6 

37.6 
38.4 
39.1 

39.6 
40.1 
40.4 
40.6 
40.8 

40.9 
40.9 

40.9 
40.9 

40.8 

40.6 
40.4 
40.2 

39.9 
39.6 

39.2 
38.8 

38.4 
38.0 

37.6 

37.3 
37.1 
37.1 
37.3 
37.6 

38.1 
38.8 

39.7 


10 
10 
II 

12 
II 

10 
10 

8 

7 
5 

5 

3 

2 

2 
I 

o 
o 
o 
I 

2 

2 
2 

3 
3 
4 

4 
4 
4 
4 
3 

2 
o 

2 

3 

5 

7 
9 


1. 061       -0.356 
29«.473     24".98 


+0.01 
-0.2 


-O.OI 

-0.9 
[Bph  xs) 


h 
16 

s 
3.67 

3.94 
4.24 

4.55 
4.87 


m 

4 


27 

30 
31 
32 
32 


31 


5.19 

5.80  3^ 
6.08 

6.34 


6.58 

6.79 
6.97 

7.12 

7.24 

7.33 
7-39 
7.41 
7.39 
7.35 

7.27 
7.16 

7.03 
6.88 

6.71 

6.54 

6.37 
6.21 

6.07 
5.96 

5.89 
5.86 

5.88 

5.94 
6.06 

6.23 
6.44 
6.69 


28 
26 

24 


21 
18 

15 
12 

9 


4 
8 


3 

2 

6 
12 

17 

21 

25 


Groombiidge  2310. 
Mag.  5.4 


DccUna- 
txonN. 


+  17  15 


rt 


67.6 

65.1 
62.9 

60.9 
59.3 

58.1 

57.3 
57.0 

57.2 
57.8 


25 
22 

20 

16 

12 

8 

3 

2 

6 

10 


13 


58.8 
60.1 
61.6  '5 

63.4  '' 
65.3 


67.2 
69.2 
71.0 
72,8 

74.4 

75.7 
76.9 

77.8 
78.4 

78.7 

78.7 
78.4 

77.8 
76.8 

75.6 


19 
19 


20 
18 
18 
16 

^3 

12 

9 

6 

3 
o 

3 
6 

10 

12 

16 


18 
ao 

23 


74.0 
72.2 

70.2 

65.4  II 

62.9 
60.3 

57.8  ^5 


26 


1.047      +0.311 
14V227    8o".89 


-o.oi 
-o.a 


+O.OI 

-0.9 


Right 


h 
16 

9 
2.90 

3.33 

3.84 
4.41 

5.03 

5.67 
6.31 

6.92 

7.50 
8.02 

8.47 
8.83 
9.II 
9.29 

9.37 

9.36 

9.25 

9-05 

8.77 
8.41 

7.98 

7.49 
6.96 

6.39 
5.80 

5.21 

4-63 
4.08 

3-57 
3.12 

2.75 
2.47 

2.29 

2.22 

2.26 

2.42 
2.69 
306 


m 

6 


43 

51 

^7 
62 

64 

64 
61 

58 

52 
45 

36 

38 

18 

8 


II 
30 

38 

36 
43 

49 
53 
57 
59 
59 

58 
55 
51 
45 
37 

a8 
18 

7 

4 

16 

27 
37 


tkaN. 


+  68  I 

rt 
41.7 

38.63^ 

35.9 
33-7 


»7 


32.2 

31.3 

3I.I 
31.6 

32.8 

34-5 

36.7 

39.4 

424 

45-6 
48.8 


52.1 
55.2 
58.1 
60.8 

63.1  '1 

65.0 
66.4 

67.4 
67.8 

67.7 


67.1 
66.0 


\ 

64.4  ;j 

59.7  J 

56.8 
53.5  J 

42.5  J 


38.8 
35.2 
31.9 


56 

33 


2.673       +*-479 
5".  165    62".oi 


>.o6 

>.3 


+0.08 
-0.9 


APPARENT  PLACES  01^  STAES,  1915. 
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417 


3kf  can  Solar 
Date. 


Jan. 


Feb. 


0.9 
10.9 
20:8 
30.8 

9.8 


19.8 
Mar.  1.7 
1 1.7 
21.7 
31.6 

Apr.  10.6 
20.6 
30.6 

May  10.5 
20.5 

305 
June    9.5 

19.4 

29.4 

July    9.4 

19.3 

293 
Aug.    8.3 

18.3 
28.2 

Sept.  7.2 
17.2 
27.2 

Oct.  7.1 
17.1 

27.1 

Nov.  6.0 

1 6.0 

26.0 

Dec.    6.0 

15.9 

259 
35.9 


Mean  Place 


ly^  a.  Dm  a 
D^  d,  Dm  d 

33281** 


0  HeroQlis. 
Mag.  4.3 


Rieht 
Ascension. 


h 
16 


m 

6 


4-54 
4.84 

5.17 
5-54 
5.92 

6.30 
6.68 

7.05 

7.39 
7.71 

7-99 

8.23 

8.43 
8.58 
8.68 

8.74 

8.75 
8.71 

8.63 
8.50 

8.34 
8.14 

7.91 

7.66 

7-39 

7.12 

6.85 

6.59 
6.36 
6.17 

6.02 

5.92 
5.88 

5.91 
6.CX) 

6.16 

6.37 
6.64 


30 

33 
37 
38 
38 

38 
37 
34 
32 
28 

24 
20 

10 
6 

I 

4 
8 

13 
16 

20 

23 
25 
27 
27 

27 
26 

23 
19 
IS 

10 

4 

3 

9 
16 

21 

27 


Declkuk- 
tion  N. 


+  45    8 

ft 

68.1 
65.0  3' 

62.3  '^ 
60.1" 

58.4  \l 

57-3 
56.8 

570 

57.8 

59- i 


5 

2 

8 

13 
19 


22 

26 
28 


29 


61.0 
63.2 
65.8 
68.6 

71.6  3° 
30 

74.6 

77-5  ,, 
80.2^7 

82.7  ^5 

Q^   ^  22 

86.8 
88.3  ^5 
89.4 
90.0 
90.1 


IX 

6 


89.8 
89.0 
87.7 
86.0  '7 
83.8  " 


3 

8 
13 


81.3 
78.4 

75.3 
71,9 

68.5 


25 

29 

31 
34 
34 
35 


65.0 
61.5^5 

58.3  '' 


1. 418      +1.005 
5'.484    86".  16 


-0.02 
-0.2 


+0.03 
-0.9 


(5^*  Apodls. 

Mag.  4.8 


RiKht 
Ascension. 


h 
16 

8 

31.07 
32.19 

33.42 


m 

7 


112 

123 
132 


34-74  . 
36.10^36 

139 

38.86  '37 
40.19^33 
41.46  "7 

42.65  "9 


43.73 
44.69 

45.51 
46.18 

46.68 

47.02 
47.18 
47.16 
46.97 
46.60 

46.08 

45.42 

44.65 

43.79 
42.87 

41.94 

41-03 
40.19 

39-45 
38.85 

38.43 
38.21 

38.20 

38.42 
38.86 

39.52 
40.38 
41.40 


108 

96 

82 
67 
50 

34 

16 

2 

19 
37 
52 

66 

77 
86 

92 
93 

91 
84 

74 
60 

42 

22 

I 
22 

44 
66 

86 
102 


Declina- 
tions. 


-7828 


ti 


57-8 
56.1 

54.9 
54.2 
540 

54.3 

55-1 

56.4 
58.0 

60.0 


17 
12 

7 

2 

3 

8 

13 
16 

20 

23 


62.3 

67.6  '^ 
70.6  3° 

73.6  ^° 
30 

76.6 

82.5  ^9 

85.2 

87.6 


27 
24 

20 


89.6 

91.3 
92.5 
93-3 
93.5 


17 
12 

8 

2 

4 


93.1 
92.2 

90.8  't 

89.0 

86.7 


18 


23 
26 


84.1 
81.3 
78.3 
75.4 
72.5 


28 

30 

29 

29 
26 


67.6  ^3 

65.7  '' 


5.010       -4.909 
36«.oo8    6i".45 


--1915 27 


+0.11         -0.16 
-0.2  -0.9 

[Bph  15I 


^  OphiuoM. 
Mag.  3.0 


Right 
Ascension. 


h 
16 

8 
52.84 

53.12 

5341 
53.72 

5404 

54-36 
54.67 
54.97 


m 


28 
29 

31 
32 
32 

31 
30 


55.52  ^^ 

55-77  ^, 

55-99  " 
56.18  '9 

56.35  '^ 
56.49 


14 
II 


56.60 
56.68 

56.73 
56.74 
56.72 

56.67 

56.59 
56.48 

56.35 
56.20 

56.05 
55.90 

55.75 
55.63 
55.54 

55.48 
55.46 

55.49 
55.58 

55.71 

55.88 
56.10 
56.36 


8 
5 


8 
II 

13 
15 
15 

15 

15 
12 

9 
6 


3 

9 

13 

17 

22 
26 


Declina- 
tions. 


-328 


n 


43.3 
44.9 

46.6 

48.1 
49.4 

50.6 

51.5 

52.2 

52.5 
52.6 

52.5 
52.1 

51.6 
50.9 

50.1 

49.2 

48.3 

47-4 
46.5 
45.7 

45.0 
44.3 
43.7 
43.2 

42.9 

42.6 

42.5 
42.6 

42.8 
43.1 

43.7 

44.4 

45.3 
46.4 

47-7 

49.2 
50.8 

52.4 


16 

17 

15 

13 
12 

9 

7 

3 

I 


4 

5 

7 
8 

9 

9 

9 

9 
8 

7 

7 
6 

5 
3 
3 

I 
I 
2 

3 
6 

7 

9 
II 

13 
IS 

16 
z6 


I.C03    -0.061 

53'.373  34".40 


0.00 
■0.2 


0.00 
■0.9 


cr  Cor.  Bor.  seq. 
Mag.  5.8 


Right 
Ascenaion. 


h 
16 


m 
II 


8 

28.94 

27 
29.21      ' 

29.52  ^ 
29.84  32 
30.18  34 

35 

30.53 
30.87  34 

31.20  ^^ 

31.51  II 
31.79,, 

32.05 
32.28  ^3 

32.47  '^ 
32.62  '^ 

32.74  " 


32.82 
32.86 
32.86 
32.81 

32.73 

32.62 

32.47 
32.30 
32.10 

31.89 


8 

4 
o 

5 
8 

II 

15 

17 
20 

21 

22 


21 
21 


31.67 
31.46 

3^-25  ,^ 
31.06  '9 

30.91    ^ 

12 

30.79 
30.72 
30.71 

30.75 
30.84 


7 

I 

4 

9 

15 


20 


30.99 
31.19 
31.44^^ 


Declina- 
tion N. 


+  34    3 


tt 


68.6 

657 
63.1 
60.9 

59.2 

58.0 

57.3 
57-3 
57.8 
58.8 

60.4 
62.3 

645 
67.0 

69.6 

72.2 

74.9 

77.4 

79.7 
8x.8 

83.5 
85.0 

86.1 

86.8 

87.0 

86.9 
86.4 

85.4 
84.0 

82.2 


29 
26 

22 

17 

12 

7 
o 

5 
10 

16 
19 

32 

25 
26 

26 

27 

25 

23 
21 

17 

IS 
XI 

7 

a 

X 

5 

xo 

14 
x8 

2X 


80.1 
77.6  II 

74.8  "* 
71.8  ^^^ 

68.7  3^ 
32 

^5-5  „ 
62.3  3^ 

59.3  ^^ 


1.207      +0.676 
29".697    84".8i 


>.02 
>.2 


+0.02 
-K>.9 
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Mean  Solar 
Date. 


19  Vtsm  MlnoiiB. 

Mag.  S'S 


Rieht 

AflocnsKn. 


Dedina- 
tiooN. 


T^Nothub. 
Mag.  4.x 


Right 


Declina- 
tioaS. 


e  Ophiiieltl. 
Mag.  3-3 


Right 


tioa& 


(TSeaqftL 
Mag.3.z 


Riglit 


Jan.  0.9 
10.9 
20.8 
30.8 

Feb.    9.8 

19.8 

Mar.    1.7 

11.7 

21.7 

31-7 

Apr.  10.6 
20.6 
30.6 

May  10.5 
20.5 

30.5 
June  9.5 

19.4 

29.4 

July    9.4 

19.4 

29-3 
Aug.   8.3 

18.3 

28.2 

Sept.  7.2 
17.2 
27.2 

Oct.  7. 1 
17.1 

27.1 

Nov.  6.1 

16.0 

26.0 

Dec.    6.0 

15.9 
25.9 
35-9 


h     m 
16   13 


0.48  5* 

1. 1 8  7^ 

2.00 

2.89 


3.S3 
4.78 

570 
6.56 

7-34 

8.02 
8.56 
8.96 
9.22 

9-31 


82 

94 


95 
92 

86 

78 
68 

54 
40 

26 

9 
6 


8.67  ^^ 
8.18  f 

7.56  '' 


6.84 
6.03 

5.14 
4.21 

3.25 

2.28 

1.32 
0.41 

9.56 
8.80 


72 

81 
89 

93 
96 

97 

96 

91 

85 

76 

65 


52 


8.15 

7^3  ,, 
7.26  ^' 

7.02      '^ 
15 

7.17   „ 

7.43  ^' 


7.96 


48 


+  76   5 


tt 


10.9 

7.8  3' 

3.0 
1.5 


0.6 
0.4 
0.9 
2.0 

3.7 


21 

15 
9 

2 
5 

XX 

17 
«3 


26 


6.0 

8.6 

ii.6  3<^ 

14.8  3» 

18.0  3» 
33 

21.3 
24.4 

27.4 
30.0 

32.3 


31 

30 
26 

23 
19 


34-2 
35.6 
36.6 

37.1 
37.0 

36.4 

35.3 

33.7 
316 

29.1 

26.2 
23.0 
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1.7 


14 
10 

5 
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36 
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37 
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33 
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31.50 
31.85^^ 
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12 

7 

I 
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10 
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18 

22 
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31.16 
31.00 
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30.87 
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31.03 
31.22 


25 

24 

23 
20 

16 

10 

3 

4 

12 

19 
25 
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52.7 

53.3 
54.2 

55.3 
56.6 
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59.6 

61.3 
63.1 
64.9 
66.7 

68.5 

70.2 

71.9 

73.4 
74.7 

75-8 
76,7 

77.3 
77.6 

77.5 

77.1 
76.4 
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72.6 
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69.2 
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65.7 
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61.7 
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4 
6 

9 

I 

3 
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6 
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I 

4 
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o 

3 
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30 
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51.72 
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52.58 
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52.71 
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27 

25 


22 

20 

17 
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12 
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5 

2 
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5 

8 
10 

13 
15 

15 

z6 
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12 

10 

6 
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51.45    , 
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21.8 '5 
15 
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24.7 

25.8 
26.7 
27.4 

27.7 
27.8 

27.7 
27.4 

26.9 

26.2 

25.4 

24.6 

23.7 
22.9 

22.1 

21.3 

20.5 
19.9 

19.3 
18.9 

18.5 

18.2 
18.1 
18.1 
18.3 
18.6 
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19.7 
20.6 
21.6 
22.8 

24.2 

25.7 
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xz 
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3 

X 
X 

3 

5 

7 
8 

8 

9 
8 

8 

8 

8 

6 

6 

4 
4 
3 
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o 

2 

3 

4 

7 

9 
10 

Z2 

14 

15 
15 


Z.5S4      -Z.Z90 
28«.249    53".  18 


Z.003       -0.079 
49'.326    zo".oo 


D^^  a,  Dm  a 


-o.zo 
-0.2 


+0.12 
-0.9 


+0.03         -0.04 
-0.2  -0.9 

[Eph  15I 


0.00 
-0.2 


0.00 
-0.9 


h     m 
16    16 

• 
0.47 
0.78  3' 
I.I  I   33 

1.45  ^* 

1.80  35 

36 

2.16 

2.51 
2.84 

3.16 
3.46 


35 

33 

32 

30 
28 


3-74 
4.00 

4.23 

4.43 
4.60 

4.74 

4.84 
4.90 

4.93 
4.92 

4.87 

4-79 
4.67 

4.53 
4-37 

4.21 
4.04 
3.88 

3-75 
3.64 

3.58 
3.56 
360 

3.69 
3.84 

4.04 
4.28 

4.57 


26 

^3 
20 

17 
14 

zo 
6 

3 

z 

5 
8 

X2 
14 

x6 
z6 

17 
x6 

13 
iz 

6 

2 

4 

9 

15 
20 

24 
29 


-2521 


H 


27.6 
28.2 
28.9 

29.7 
30.6 

31.6 
32.5 

33-4 
34.2 

35.0 

35-7 
36.3 
36.9 
37.4 
37.8 

38.2 
38.6 
38.9 
39.1 
39.3 

394 
394 
394 
39.3 
39-0 

33.6 
38.2 

37-7 

37.1 
36.6 

36.0 

35.5 
351 
34.8 
34-8 

34.9 
351 
35.6 


X.X07     -0475 
i*.x37    23"-^^ 


+0.0X 
-0.2 


-0.01 
-0.9 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


r  Heronlis. 

Mag.  3.9 


Jan.  0.9 
10.9 
20.8 
30.8 

Feb.    9.8 

19.8 

Mar.    1.7 

11.7 

21.7 

31.7 

Apr.  10.6 
20.6 
30.6 

May  10.5 
20.5 

30.5 
June  9.5 

19.4 

29.4 

July    9.4 

19.4 

293 
Aug.   8.3 

18.3 
28.2 

Sept.  7.2 
17.2 
27.2 

Oct.  7.1 
17.1 

27.1 

Nov.  6.1 

16.0 

26.0 

Dec.   6.0 

15.9 
259 
35.9 


Secd.Tan^ 
Mean  Place 


Right 


h     m 
16    17 

s 
0.08 

0.37  ^^ 

0.70  ^l 
1.06  36 

39 
1.83 
2.22  3^ 
2.60  3^ 
2.95  3^ 
3.28  33 

3.83  II 
4.05 " 

4.21 

4.33 


16 

Id 
7 


4.40 
4.42 

4.39 

4.31 
4.19 

4.03 
3.82 

3.59 
3.33 
3.05 

2.77 
2.48 
2.21 
1.97 

1-75 

1.58 
1.47 
1.41 
1.42 
1.49 

1.63 
1.83 


3 
8 

12 

16 

21 

23 
26 

28 

28 

29 

27 

24 
22 

II 
6 
I 

7 
14 

20 


.08  »s 


Dcdina- 
tionN. 


+  4630 


tt 


37-1 

31.2 
28.8  *^ 
27.1  '? 

12 


25.9 

25-3 

25.4 
26.1 

27.4 


29.2 

315 
341 
36.9 
39-9 

42.9 
45.9 
48.7 

51-4 
53-7 

55-7 
57-3 
58.5 
59.2 

59.5 

59-3 
58.6 

57-4 
55.8 
53.8 

51-3 

48.5 

45-4 
42.0 

38.5 


7 

13 
18 

23 

26 
28 

30 
30 

30 
28 

27 

23 
20 

16 
12 

7 

3 

2 

7 
12 

16 

20 

as 

28 

31 
34 
35 
35 


35.0 

31-5 
28.2  33 


35 


1.453      +1.054 
ii'.Z49    54"-78 


-0.03        +0.03 
-0.2  -0.9 


y  HercQlis. 
Mag.  3.8 


Right 


h     m 
16    18 


9.56 
9.82 

0.10 

0.41 


26 
a8 

31 
31 


0.72 
3a 

1.04 

1.36  3* 

1.66  3^ 
29 


1-95 


27 


2.22 

25 

2.47 

2.69  " 
2.88  '9 

3.05  ]l 
3.18  '3 


3.28 

3.35 
3.38 

3.37 
3-33 

3.26 

3.15 
302 

2.87 

2.70 

2.52 

2.34 
2.17 

2.02 

1.90 

i.8i 
1.76 
1.76 
1.82 
1.92 

2.07 
2.27 

2.51 


10 

7 

3 

I 

4 
7 

I 

3 

5 

7 
8 

8 

7 

5 

2 


5 
o 

6 

10 

15 

20 

24 


DedisA- 
tionN. 


■f  19  20 

53.6 

51. 1  ^ 

48.8  *3 
46.8  *^ 

45.1 


17 
12 


43.9 

43.1 
42.8 

42.9 
43.6 

44.6 
46.0 
47.6 

49.5 
51.5 

53.6 

55.7 
57.7 
59.6 
61.3 

62.8 
64.1 
65.1 
65.8 
66.2 

66.3 
66.0 

65.4 
64.5 
633 

61.7 

59.9 

57.8 

55.4 
52.9 

50.3 
47.7 
45-1 


8 

3 
I 

7 
10 

14 
16 

19 
20 

21 

21 
20 

19 
17 
15 

13 
zo 

7 

4 

I 

3 
6 

9 
12 
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21 

24 

25 

26 

26 
26 


17  TTrsce  ICinoils. 
Mag.  $.0 
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16    19 
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[Eph  is\ 


54.19 

54.74 

55.43 
56.22 

57-09 

58.01 

58.95 

59.87 
60.73 

61.52 

62.20 
62.76 

63.19 
63.46 

63.58 

63.54 

63.35 
63.02 

62.55 
61.96 


55 

69 

79 

87 
92 

94 
92 

86 

79 
68 

56 

43 

27 
12 

4 

19 

33 
47 

59 

70 


79 
87 


61.26 
60.47 
59.60 
58.68  9^ 

57.72  ^ 
97 

55.80  95 

54.89  ^' 

54.03 

53.25 


52.58 
52.04 

51.65 
51.42 
51.36 


86 

78 
67 


54 

39 

a3 
6 

12 


5  ^48  ^^ 

51.77'? 
52.22 


45 


DecUn*. 
tiooN. 


+  7556 

46.3 
43.2 
40.4 
38.2 
36.6 


7^  ApodlB. 
Mag.  5.9 


Right 


35.7 
35.4 
35.8 
36.8 

38.5 
40.7 

43-3 
46.2 

49-4 
52.6 


31 
28 

22 

16 

9 

3 

4 

10 

17 
22 

26 
29 
32 
32 
33 


32 


55.9 

62.1  3^ 
64.8  *7 

67.2  *^ 


69.2 
70.8 
71.8 

72.4 
72.4 

72.0 
71.0 

695 
67.5 
65.1 


20 

16 

10 

6 


xo 

15 
20 

24 

28 


31 


62.3 
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52.2  '5" 

37.9  ^^ 
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58-.320    65".99 
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16 


m 
20 


-O.IO 

-o.a 


+O.II 

-0.9 


^7-30^^ 

18.39'°^ 
19.62  "3 

20.94  '3^ 

22.32  ^3* 


23.72 

25.13 
26.51 

27.83 

29.07 

30.22 

31.24 

32.13 
32.87 

33.45 

33.85 
34.08 

34.12 

33.97 
33.65 

33.16 
32.52 
31.76 
30.90 
29.97 

29.01 
28.07 
27.18 

26.39 
2573 

25.25 
24.96 

24.89 

25.05 

25.44 

26.05 
26.87 
27.86 


140 

141 

138 
132 

124 
"5 

102 

89 

74 

58 
40 

23 

4 

15 

32 

49 

64 
76 
86 

93 
96 

94 

89 

79 
66 

48 

29 

7 
16 

39 
61 

82 
99 


tiooS. 


-7842 


It 


27.6 
25.8 

24.4 
23-5 
23.1 

23.2 

23.8 
24.8 
26.2 
28.0 

30.2 
32.6 

35.3 
38.1 
41.0 

44.0 
47.0 

49.9 
52.7 
55.2 

57.3 

59.1 
60.5 

61.4 

61.7 

61.5 
60.8 

59-6 

57.9 
55.7 

53-2 

50.4 

47.5 

44.5 
41.6 

38.9 
36.4 
34.4 


18 

14 
9 

4 

z 


10 

14 

iS 

22 


24 

27 

28 

29 

30 

30 
29 

28 

25 
21 

18 
14 

9 
3 

7 

12 

22 

28 

29 
30 
29. 
27 

25 
20 


5.109      -5.0x0 
22V4I3    3o''.4i 


+0.12 
-0.2 


-0.X4 
-0.9 
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APPARENT  PLACES  OF  STARS,  1915. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 

o^Hercvlis. 
Mag.  4.5 

7;  Draconls. 
Mag.  2.9 

a  Scoipii. 

{ArUares.) 
Mag.  1.2 

y^Hercnlls. 
Mag.  2.8 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Dcdina- 

Ascension. 

tion  N. 

Ascensicn. 

tion  N. 

Ascension. 

tions. 

Ascension. 

tiafiN. 

h     m 

•       / 

h     m 

•      / 

h     m 

0          t 
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• 

16    21 

+  14  13 

16    22 

+  61  41 
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—  26  14 

mm 

16   26 

+  2140 

Jan.    0.9 

^^'71      , 

29-2  ., 

s 

48.40 

64.0 

10.88 

44.0 
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33.19  _ 

10.3 
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10.9 
20.9 
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29.25 

26.9  '3 
^..  «.  22 

^4-7  ,„ 

48.74  I 

60.8  3» 

57-9 :' 

11.18  30 
11.51  33 

•         A. 
44.4^ 

45.0   " 

33.44    5 
33.72 

30.8 

29.55  :, 

22.8  '9 

49.61  f 

55-5    1 

11.8534 

45.8^ 

34.03 :, 

5-8 

Feb.    9.8 

29.86  3' 

21.2  '^ 

50.11  5° 

53.8  ^7 

12.20  35 

46.6    ^ 

34.34  ^' 
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32 

13 

52  1             12  1 

36 

9 

3» 

13 

19.8 

30.18 

19-9    0 

^9-^   ! 

50.63 

52.6 

12.56 

47.5  « 

34-66 

^•8  8 

2.0 

Mar.    1.7 

30.49  I 

51.15 : 

52.1    s 

12,91  33     48.3 

34-98  3* 

11.7 

30.79  I 

18.7    ^ 

52.14^ 

52.4    1 

13-25  ^"^ 

49.2  \ 

35-29  :„ 

1-7 1 

21.7 

31.08^9 

18.8    ^ 

53-2    ° 

13-58  33 

50.0 

35-58  "9 

'•9 

31.7 

31.34^' 

19-2     ^ 

52.58  ^ 

54-7  ^S 

13-88  3° 

50.7  \ 

35-86  *8 

=^•5, 

25 

8 

40 

21 

89 

6 

as 

II 

Apr.  10.6 

3^-59  _ 

20.0 

52.98 

56.8 

14.17 

51-3 

36.11 

3-^, 

20.6 

31.82  ^3 

21.2 

53-31  33 

59-3  'J 

14.44  ^^ 

52.0  \ 

3634  !^ 

5-° 

30.6 

20 
32.02  ^ 

22.6  ^4 

53-58  ^7 

62.1  »8 

14.68  ^4 

52.5  \ 

3654  '° 

6.8" 

May  10.5 

0 

53.78  ^^ 

^5-2  ^' 

14.89  " 

53.0  5 

36.72    8 

8.8" 

20.5 

32.32    -* 

5390    , 

68.4  3» 

15.07  '' 

53.5  ^ 

36.86  '4 

21 
10.9 

II 

18 

5 

33 

14 

4 

10 

22 

30.5 

32.43 

^7-9  „ 

53-95    . 

7^-7  ^^ 

15.21 

53-9  ^ 

36.96 

13.1 

June   9.5 

32.50  ' 

31.6 

5392    ^ 

74.9  3^ 

15-32  " 
15-40    ° 

54.3  , 

3703    ; 

'5-3 

19.4 

32.54  ^ 

53.82    ° 

78.0  3' 
80.8^* 

54.6  3 

37-07  ; 

^7-5^ 

29.4 

32.55  , 

33.3  ^^ 
34.9 ,3 

53-65  \\ 

15-43   ^ 

54.9: 

3706 

^9-5" 

July    9.4 

32.52  I 

53-42  ^3 

83-3  \\ 

15-42    \ 

4 

55- : 

3703  \ 

-■'^:: 

19.4 

32.46 

36.2 

53-12 

^5-4  „ 

15-38  - 

15-30  ;^ 

55-3 , 

36-95  ,„ 

23.0  _. 

29.3 

32.36  ° 

37-4  " 

52.77  11 

^7'    ! 

55-4  „ 

36-85  " 

24.4^ 

Aug.    8.3 

32.24 

38.4  " 
39.0   ^ 

52.38  f 

88.3  " 

'5'9  " 

55-4  ° 

36.72  3 1 25.4  '^ 

18.3 

32.10  * 
31.94;^ 

51.96^    89.1    ° 

^5°5   ^ 

55-3  , 

36.56  ;^ 

26.2  ^ 

28.2 

39-4   ^ 

2 

51.527:    89.3    " 
40             3 

.4-89 ;; 

«■■; 

36-38  ^'« 

26.7  5 

Sept.  7.2 

^^■77  „ 

39-6 

50.60  '^'^ 

89-0   - 

14-72    ^     54-8  ^ 

36.20 

26.8 

17.2 

31.60 

39-5 

88.2    * 

^4-55  :^ 

54.3  \ 

36.01  ^9 

26.5^ 

25-9  . 

27.2 

31-43  ,; 

39-0    ^ 

50. 1 7  '♦^ 

86.9  ;3 
85.1  '* 

14.39  '' 

53.8  5 

35.84  ^\ 

Oct.    7.1 

31.29  ''^ 

3^-^  .! 

49-76  4^ 

14.25  '^ 

53.3  ^ 

35.68  ^^ 

250 1 

17.1 

31.17" 

37.2  ^^ 

49.40  3 

82.8  "3 

14.14  " 

0 
52.7  " 

35.54  ^^ 

^3-« :: 

8 

13 

30 

27 

7 

6 

10 

27.1 

31.09 

49.10 

80.1 

14.07 

52.1   ^ 

35.44     . 

22.2 

Nov.   6.1 

31.05  "^ 

48.87  '\ 

77-'  Z 

14.05    ^ 

51.6  5 

35.38    \ 

20.3 '' 

16.0 

31.05  ° 

48.72  ^s 

7i-7  11 
7°'  t 

14.08    3 

51.1  \ 

35-37 

18.1 " 

26.0 

31.10  5 

3°-4 

48.65    7 

14.16    ^ 

50.8  3 

35.41    ^ 

^5-7;: 

Dec    6.0 

31.21  ;^ 

28.2  " 

48.68    3 

66.4  37 

14.30  '^ 

50.6^ 

35-50   9 

15 

24 

13 

37 

19 

0 

15 

27 

159 

31.36^ 

25.8 

48.80 

^2 -7  ,, 

14.49 

50.6 

35.65    0 

1 0-4 ,, 

259 

3^-56 : 

^34 !! 

4901    " 

59-^  f 

14.72  11 
15.00  ^» 

50.8^ 

35.83  '^ 

'7^'^ 

35.9 

31.79^ 

2I.O="» 

49-30  "9 

55.7  ^^ 

51.2  4 

36.06  ^3 

5.0^ 

Sec  (J,  Tan  S 

1.032      +0.253 

2. no         +1.857 

1.115      -0.493 

1.076       +0.397 

Mean  Place 

29".32i     41  ".60 

50V274    82".83 

"■•574    39''.44 

33-.876    26".44 

ly^a,  D«a 

-o.oi          +0.01 

-0.04         +0.05 

+0.01          -O.OI 

-O.OI        +0.01 

D^  d,  Dw  8 

-0.2 

-0.9                1 

-0.2 

-0.9             1 

-0.2 

-0.9 

-0.2 

-0.9 

[Bph  isJ 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


X  Ophiuclii. 
M^.  3.8 


Riffht 
Ascensioo. 


Jan.  0.9 
10.9 
20.9 
30.8 

Feb.    9.8 

19.8 

Mar.    1.7 

11.7 

21.7 

31-7 

Apr.  10.6 
20.6 
30.6 

May  10.6 
20.5 

30.5 
June  9.5 

19.4 

29.4 

July    9.4 

19.4 

29.3 
Aug.   8.3 

18.3 

28.3 

Sept.  7.2 
17.2 
27.2 

Oct.  7.1 
17.1 

27.1 

Nov.  6.1 

16.0 

26.0 

Dec.    6.0 

16.0 

259 
35.9 


h     m 
16    26 


8 
36.92 

37.18 
3746 
3776 
38.07 


26 

28 

31 


38.38 
38.69 

39.28   ^ 
39.55  ^ 


31 
30 


39.80 
40.03 
40.24 
40.42 

40.57 

40.69 
40.78 
40.84 
40.86 
40.85 

40.80 

40.73 
40.62 

40.49 
40.34 

40.18 
40.03 
39.88 

39.74 
39.63 

39.55 
3952 

39.53 
39-59 
39.70 

39.86 
40.06 

40.30 


25 

23 
21 

18 

15 
12 

9 
6 


5 
5 
4 

I 

8 

3 

I 

6 
II 

16 

20 
24 


Declina- 
tion N. 


+    29 


// 


59.0 
57.x 

55-3 
53.7 
52.3 

51. 1 
50.2 

49.7 

49.5 
49.6 

50.0 

50.7 
51.6 
52.6 

53.8 

550 

56.3 
57-5 
58.7 
59.8 

60.8 
61.7 
62.4 
63.0 

634 

63.6 
63.6 

635 
63.2 

62.6 

61.8 
60.9 

59-7 
58.3 
56.7 

550 

53.2 
51.4 


19 

18 

16 

14 
12 

9 

5 
2 

I 

4 

7 

9 
10 

12 

12 

13 
12 

12 

II 

10 

9 

7 
6 

4 
2 

o 
I 

3 
6 

8 

9 
12 

14 
16 

J7 

18 
18 


A  Draconis. 
Mag.  5.0 


Risht 
Ascension. 


Sec  S,  Tan  S 
Mean  Place 


I  .cx>i       +0.038 
37-.506    68".98 


Jy^  a,  D«  a 


0.00 
-0.2 


0.00 
-0.9 


h     m 
16    28 


5.85 
6.25 

6.73 
7.29 

7.91 

8.55 
9.21 

9.86 

0.48 

1.05 


40 
48 

56 
62 

64 

66 

65 
62 

57 
50 


42 
34 
24 


1.55 
1.97 

2.31 
2.55 

2.68  '3 

4 
2.72 
2.65 


2.49 


7 
16 


26 


2.23 

1.88^5 
42 

1.46 
0.97 

0.43 
9.84 

9.22 


8.59 
7.96 

7.35 
6.78 

6.27 

5.83 
5.48 

5-23 
509 
5.07 

5.17 
5-39 
572 


49 

54 

59 
62 

63 


63 
61 

57 
51 
44 

35 

25 

14 
2 

10 

22 
33 


Declina- 
tion N. 


+  6856 
II 

48.6 

45.3 
42.4 

40.1 
38.3 


37.1 
36.7 
36.9 
37.8 

39.3 


33 
29 

23 
18 

13 

4 

2 

9 

15 
20 


46.7  z 

49.9   „ 
53.2  f^ 

33 

59.7  ^' 

62.8  3^ 

65.7  '^ 
68.2  ^5 


70.4 
72.1 

73.3 
74.1 
74-3 


22 

17 
12 

8 


8 

13 
18 


74.0 

73.2 
71.9 
70.1 

65.2 
62.1 3^ 

37 

37 

47.7  „ 
44.0  ^^ 

40.6  3^ 


551 
51-4 


2.784      +2.598 
8'.583     67".4i 


t  ScoTpil. 
Mag.  2.9 


Right 
Ascension. 


h      m 
16    30 

s 

34-55  „ 

3485  ^° 
35-18   3 

35-52  34 

35.88  3^ 

36.24 


36.60 


36 


36.95    11 

37.28  ^3 

3760  l^ 
29 

37.89  ^^ 
38.16 

38.41  '^ 
38.63  " 

3«-^^  i^ 

38.98 

39.10 

39.18 
39.22 
39.22 


12 
8 

4 
o 

4 


39.18 
39.10 

38.99 
38.85 
38.69 


8 
II 

14 
16 

17 


-0.06         +0.07 
-0.2  -0.9 

[Eph  15I 


17 


38.52 

38.35  ^, 
38.18  '7 

38.03  '5 
37.92 


II 
8 


37.84 
37.81 

3783 

3791 
38.04 

38.23 
38.46 

38.74 


3 
2 

8 

13 
19 

23 
28 


Declina- 
tion S. 


-28     2 


n 


30.7 
311 
31.6 
32.2 

32.9 

33.7 

34.5 

35.3 
36.0 

36.7 

37.4 
38.1 

38.7 
39.2 
39.8 

40.3 
40.7 

41.2 

41.5 
41.9 

42.1 

42.3 
42.4 

42.4 

42.2 

41.9 

41-5 
41.0 

40.4 
39-8 

39.x 

38.5 
38.0 

37.5 
37.2 

37.1 
37.1 
37.4 


4 

5 
6 

7 
8 

8 
8 

7 
7 
7 

7 
6 

5 
6 


4 
5 
3 
4 

2 

2 

I 
o 

2 

3 

4 

5 
6 

6 

7 

6 

5 
5 

3 
I 

o 

3 


<T  HercTills. 
Mag.  4.2 


Right 
Ascension. 


h     m 
16   31 

s 

20.69 

20.96  ^^ 
21.26  3° 
21.60  3"* 

21.96  3" 

36 

22.32 
22.69  37 

23.05  ^ 
23.40  35 

23.72  32 
30 
24.02 

24.28  '^ 
22 

24.68  '^ 
24.82  '^ 

9 
24.91 

24.96 

24.96 

24.91 

24.82 


5 
o 

5 

9 

14 


17 
21 

23 


24.68 

24.51 
24.30 

24.07 

23.56 
23.29 ' 
23.04  ^5 
22.80  ^^ 
22.60 


1.133       -0-533 
35».282    26".34 


+0.01 
-0.2 


-o.oi 
-0.9 


22.43 
22.31 
22.25 
22.25 
22.31 

22.43 

22.61 
22.84 


20 

17 

12 

6 
o 
6 

12 

18 

23 


Declina- 
tion N. 


+  4236 


254 
22.3 

19.5 
I7.I 

15-2 

13.9 
13.2 

13.1 
13.6 
14.7 


31 
28 

24 
19 
13 

7 

I 

5 
II 

16 


16.3 
18.4 
20.9 
23.6  '7 
26.5  '^ 


21 

25 


29.5 
32.4 
35.3 
37.9 
40.3 

42.4 
44.2 

45-5 
46.4 

46.9 

46.9 

.46.4 

45-4 
44.0 

42.2 

40.0 

37.4 
34.5 
31.3 
27.9 

24.5 
21. 1 

17.9 


30 

29 
29 
26 

24 
21 

18 

13 

9 

5 
o 

5 
10 

14 
18 
22 

26 
29 
32 
34 
34 

34 
32 


1-359       +0.920 
21". 748    4i".87 


-0.02 
-0.2 


+0.02 
-0.9 
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APPARENT  PLACES  O'F  STAES,  1915. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


C  Ophiuolii. 

24  Scoipll. 

C  Hercnlis. 

^  Txianc.  AbsL 

Hean  Solar 

Mag.  2.7 

Mag.  5.0 

Mag.  3.0 

Mag.  1.9 

Date. 

Right 

Declina- 

Right 

Declinar 

Right 

Dcdina- 

Right 

Decui^ 

Ascension. 

tions. 

tionS. 

Ascension. 

UonN. 

Ascension. 

tkaa 

h     m 

0       / 

h     m 

0       / 

h      m 

•      / 

1 
h     m 

16   32 

--IO23 

16    36 

-1734 

16  38 

+  31  44 

f0 

16  39 

-685J 

Jan.    0.9 

s 

27-98  , 
28.24 

28.53  "^ 

52.4  „ 

38^63 

490  - 
49.8  I 

50-7   ' 

4-03  „ 

^7-4  ,„ 

36^53  ,, 
37- '4-, 
37-82  ^ 

22.9 

10.9 
20.9 

53-7  '^ 

54-9 :: 

38.90  '7 
39.20  3^ 

4-56 '! 

°'-9., 

21.2'' 
19.9  '^ 

30.8 

28.84  ^l 

56-^ 

39.52  3 

51.7" 

4.86  30 

59-6  'i 

38-56  11 
39-34  :„ 

19.0  ] 

Feb.    9.8 

29.16  3^ 

57-3  " 

39.85  11 

52.6    9 

5.19  ^^ 

57-7  '' 

18.5  ' 

3' 

10 

33 

9 

33 

13 

79 

0 

19.8 

2948 

58.3    „ 
59-1    « 

40.18 

53.5    . 
54-3    , 

552   „ 

56.4       _ 

4^-^3  8^ 
40-93  „ 

18.5  ' 

Mar.    1.8 

29.80  3^ 

"5  "^ 

40.51  11 

5.85 

55-5   ; 

18.8  ^ 

• 

11.7 

30.12  •* 

59-8   [ 

40.84  33 

550   I 

6.18  33 

55.3 

41-72 ;; 

19-5 ,; 

21.7 

30.42  fg 
30-70  ^, 

60.2    * 

^^•'5    0 

55-5    [ 

6-49  ^: 

55.6   I 

42-49  " 

20.6  " 

317 

60.4   " 

I 

41.44  J 

55-9  : 

3 

6-79  ^° 

27 

56.5   ^ 
13 

43-22  73 

22.0  ■♦ 

ir, 

Apr.  10.6 

30.96 

60.5    , 

41.98^^; 

56.2 

7.06 

59-°  „ 

43-90^ 

44-52  " 
45-08  t 

^3-7  « 

20.6 

31-21  "5 

60.4 

56.4    I 

730  It 

'5-7  " 

30.6 

3^-43  " 

60.1    3 

42.21     3 

56.4    I 

7-70  " 

^'■7  ! 

279" 

May  10.6 

31.63  '° 

59-7   * 

42.60  '* 
15 

56.4    ° 

^•7  2 

45-57  ]; 

30-3 "! 

20.5 

31.80*7 
13 

59-2    5 

56.3    I 

7.85  '5 
11 

45.97  - 

3^-8; 

30.5 

31-93  ,^ 
32.04 

58.6 
58.0   ^ 

4^-75  „ 

56.1 

7-96    , 

^9-3  _ 

46.28 

35-4 ., 

June  9.5 

42.87  " 
42.95    ^ 

56.0    ' 

8.03    I 

720  J 
74-6  ll 

46-50»    ,37.9- 

19-5 

32.11    ' 

57-5    ! 
56.9   I 
56.3^ 

55-8    I 

8.06     3 

46.62         40.5 

29.4 

32.15    ^ 

42.99   ^ 

55-6   * 

8.04     ' 

770 ,; 

46.63  'i42-9!: 

July    9.4 

32.14   3 

43.00   ^ 

55-4   " 

7.99     J 

—^  ^  22 

20 

46-55  J 

45>; 

19.4 

32.11 

55-8 

42.97    ^ 

55-2    , 

790  „ 

81.2 

46-37  „ 

47-' ,. 

293 

32  04    I 

55-4   ^ 

42.90    7 

55-0   „ 

7-62   'f 

18 

7-44  11 

82.9 11 

46.10^ 
45.74  l^ 

48.8 ; 

Aug.   8.3 

31.94  „ 

550  7 

42.80    ^ 

54-8   * 

84.2  *3 

50.1 

18.3 

31.82  " 

54-6   ^ 

42.67    3 

54-5    , 

85.1    I 
85-7   J 

45-33  \ 
44-87  f 

49 

51.0  * 

5 

51-5; 

28.3 

31.67  n 

54-2    I 

42.53  ,^ 

54-3    , 

22 

Sept.  7.2 

3^-52  ,. 
31.36 

31.21    ^ 

53.9   , 

42.37  ,, 

54.0 

7.02 

85.8 

44-38    \  51-5  „ 

17.2 
27.2 

53-7    , 
53-6 

53.7  ; 

53-4   I 

6.80    " 

85.6   I 
849    ' 

43-88  5° 
43-41  ;J^ 

51.0  ■ 

500 

Oct.    7.1 

31.08  ^3 

53-5    , 

41.91    t 

53-2    ^ 

^•40  ^'^ 

83-8  " 

42-98  « 
42.62  3<i 

27 

48<*rf 

17.1 

30.97    3 

53-6    ' 

2 

41.80'^ 

52.9   I 

6.23  '7 

14 

82.4  '* 
»9 

46.8  " 

27.1 

30.89 

53-8 

41.72 

52.8 

6.09 

8o-5,, 

42-35  „ 

4^-6  J, 

Nov.  6.1 

30.86    3 

54-1    j 

41.68   ^ 

52.7    ' 

6.00  9 

78-3 

42.18  'I 

42-2^ 

16.0 

30.87    I 

54-5   ^ 

41-70   ^ 
4' 76^^ 

52.8    ' 

5.96  ^ 

730  ,^ 

42.13    5 

39-7^ 

26.0 

30.94 ,; 

55-2    J 
56.0  I 

53.0   ^ 

5.97  , 

42.20    ' 

37'^, 

Dec.    6.0 

31.05 

41.88" 

53-3    ^ 

6.04    ' 

70.0  3° 

42.41     " 

34-5,, 

17 

9 

17 

S 

12 

30 

33 

J^ 

a 

16.0 

31.22 

56.9  „ 

^^•^5  ,, 

53.8    ^ 

6.16 

^7°  „ 

42.74  ^^ 

3^-^> 

25.9 

20 

3' -42  ,° 

580 

42.26  " 

54.4    ° 

^•33  'I 

^3-9  '' 

43.19^^ 

29.8  " 

'9 
27.9 

35-9 

3^.67  ^s 

59.2  " 

42.51  ^5 

55.2    « 

6.55  " 

60.93" 

43.74  ^^ 

Sec  5,  Tan  « 

I.OI7           -0.184 

1.049       -0-317 

1. 176      +0.619 

2.775 

Mean  Place 

28-.S93    44".78 

39".286    42".S4 

4".89S    82".i2 

39'.  107    : 

13'  .61 

iy^a,D«,a 

0.00          0.00 

+0.01         -o.oi 

-0.02         +0.01 

4O.06 

-0.06 

D^S,  Dm^ 

-0.1 

-0.9             1 

-0.1 

-0.9      1 

-0.1 

-0.9            1 

-o.x 

-0.9 

[Eph  15I 


APPAKENT  PLACES  OE  STARS,  1915. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.9 
10.9 
20.9 
30.8 

Feb.    9.8 

19.8 

Mar.    1.8 

11.7 

21.7 

31.7 

Apr.  1 0.6 
20.6 
30.6 

May  10.6 
20.5 

30.5 
June  9.5 

195 
29.4 

July    9.4 

19.4 

29.3 
Aug.   8.3 

18.3 

28.3 

Sept.  7.2 
17.2 
27.2 

Oct.  7.2 
17.1 

27.1 

Nov.   6. 1 

16.0 

26.0 

Dec.    6.0 

16.0 

259 
35-9 


Sec  d.  Tan  d 
Mean  Place 


17  Hercnlis. 
Mag.  3.6 


Right 
Ascension. 


Declina- 
tion N. 


m 


h 

i6  39 


57*85 
58.10 

58.39 
58.71 
5905 


25 
29 

34 
36 


35 


59.41 
59.76 
60.11  '^^ 
60.45  ^^ 

60.76  3' 
29 

61.31  '^ 
61.54'^ 

61.73  ;^ 

61.88 '5 
10 

61.98 

62.04 

62.06    * 

62.03 

61.96 


3 

7 
II 


61.85 
61.70 
61.52 
61.30 
61.07 

60.83 
60.58 
60.34 
60.12 

59.92 

59.76 
59.65 
59-59 
59.58 

59.64 

59.75 
59.92 
60.14 


IS 
18 

22 

23 
24 

25 
24 
22 

20 
16 

II 

6 

I 

6 

II 

17 
22 


+  39    4 


44.1 
41.0 
38.2 

35.8 
33.8 

32.4 
31.6 

31.4 
31.8 
32.8 


31 
28 

24 
20 

14 

8 

2 

4 
10 

15 


20 


34.3 
36.3 

4^^8 
^^9 

Si  ^ 

55-2  ,° 
57-^  It 

59.7 

61.5 
62.9 

63.9 
64.5 


18 

14 
10 

6 


64.6 
64.2 

63.4 
62.2 

60.6 

58.5 
56.0 

53-3 
50.2 

47.0 

43.7 
40.4 

37.2 


4 
8 

12 

16 

21 

25 

27 
31 
32 

33 

33 
32 


1.288       40.812 
58-.872    59".66 


-0.02 
-0.1 


+0.02 
-0.9 


Oxoombildge  S877. 

Mag.  4.9 


Rieht 

Ascension. 


h     m 

16  43 


39.33 
39.61 

39.96 

40.35 
40.78 

41.23 
41.69 

42.15 

42.59 
4301 

43.38 
43.71 
43.99 
44.21 

44.37 

44.46 

44-49 

44.45 

44.35 
44.19 

43.97 
43.71 
43.40 
43.05 
42.67 

42.28 
41.89 

41.51 

41.15 
40.83 


28 

35 
39 
43 
45 

46 
46 
44 
42 
37 

33 
28 

22 

16 

9 

3 

4 

10 

16 

22 

26 

31 
35 
38 
39 

39 
38 
36 
32 
28 


40.33  '' 
40.18  'I 

40.10 

40.11  I 

40.19 
40.36  '7 
40.60  '^ 


Declina- 
ticmN. 


+  5655 


tf 


43.4 
40.1 

37.1 
34.5 
32.5 

31. 1 
30.4 
30.3 
30.9 
32.1 


33 
30 
26 
20 
14 

7 

I 

6 
12 

18 


33-9  ,, 
36.2  ^3 

3«-9 :' 

41.9^° 

45.1  '' 
33 

51.6^' 
54.7  '' 

57.7  f^ 
60.4^7 

23 
62.7 

64.7  '^ 

66.2  '5 

67.3  " 

67.8  5 


67.9 

67.4 
66.4 

65.0 

63.0 

60.6 

57.8 
54.7 
51.3 
47.7 

44.1 
40.4 

36.9 


5 
10 

14 
20 

24 

28 

31 
34 
36 
36 

37 
35 


1.833       +1.536 
4i'.07i    6o''.48 


-0.04 
-o.x 


40.03 
-0.9 


e  Scorpli. 
Mag.  2.4 


Right 
Ascension. 


h  m 
16  44 

3^-43  ,^ 
38.73  ^^ 

39.06  ^3 
39.42  ^ 
39.79 


37 
38 


38 
37 
36 


40.17 

40.55 

40.92 

41.28 

41.62  3^ 
32 

41.94 
42.24 

42.52 
42.77 

42.98 


30 
28 


25 
21 

18 


43.16 
43.30 
43.40 

43.45 
43.46 

43.43 

43.35 

43.24 

43.09 
42.92 

42.73 
42.54 
42.36 
42.19 

42.05 

41.95 
41.90 
41.91 

41.97 
42.09 

42.28 

42.51 
42.79 


14 
10 

5 

I 

3 

8 
II 

15 
17 
19 

19 
18 

17 
14 
10 

5 

I 

6 
12 

19 

23 
28 


Declina- 
tions. 


34    8 


/f 


28.2 
28.1 
28.2 

28.5 
28.9 

29.4 
30.0 

30.7 

31.4 
32.2 

330 
33.7 
34.5 
35.3 
36.1 

36.9 

37-7 
38.5 
39.2 

39-9 

40.5 
40.9 
41.2 

41.4 
41.4 

41.2 
40.9 
40.4 

39.7 
38.9 

38.0 

37-1 
36.2 

35.4 
34.7 

34.1 
33.7 
33.5 


I 
I 

3 

4 
5 

6 

7 

7 
8 

8 

7 
8 

8 

8 

8 

8 
8 

7 

7 
6 

4 

3 

2 

o 

2 

3 

5 

7 
8 

9 

9 

9 

8 

7 
6 

4 

2 


1.208       -0.678 
39V268    24".25 


+0.02 
-0.1 


-o.oi 
-0.9 


49  Hercullf. 
Mag.  6.4 


Rifiht 
Ascension. 


m 


h 
16   48 


s 
1. 91 

2.14 

2.41 

2.69 

3.00 


23 

27 
28 

31 
31 

3.31 
3.62  3' 
3.92  3° 
4.22  30 

4-5^  26 

4.76 
5.00 
5.22 

5.42 
5.58 

5-71 
5.81 

5.87 
5.90 
5.89 

5.84 
5.76 

5.65 
5.51 
5.35 

5.18 
500 

4.83 
4.67 
4.53 

4.42 
4.36 

4.34 
4.36 

4.44 

4.57 
4.74 
4.95 


24 
22 
20 
16 

13 
10 

6 

3 
I 

5 

8 
II 

14 
16 

17 

18 

17 
16 

14 
II 

6 

2 
2 
8 

13 

17 
21 


Declina- 
tion N. 


+  15    6 


0t 


45.6 
43.2 
41.0 
39.0 
37.4 

36.1 
35.2 
34.7 
34.7 
35.2 

36.0 
37.2 
38.7 
40.4 
42.3 


24 
22 

20 

16 

13 
9 

5 
o 

5 
8 

12 

IS 

17 

19 
20 


44.3 

46.3  '^ 
48.2  '9 

50.1  '^ 


53-4 
54.7 
55.8 
56.6 

57.2 

57-5 
57.5 
57.2 

56.5 
55.6 

54.4 

52.9 

51.1 
49.1 

46.9 

44.6 
42.2 
39.8 


13 
II 

8 

6 

3 

o 

3 
7 

9 

12 

15 
18 

20 

22 

23 

24 
24 


1.036      +0.270 
i2'.623     57". 46 


-0.01 
-o.i 


+0.01 

-I.O 
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APPARENT  PLACES  OP  STARS,  1915. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


£^Ane. 

/c  Ophlachl. 

80  OpMuchl. 

B  Hezcnlis. 

Mean  Solar 

Mag.  4.2 

Mag. 

3.4 

Mag.  5.0 

Mag.  3.9 

Date. 

1 

Right 

Declina-  | 

Rieht 

Declina- 

Right 

Declina- 

Right      ,  DccfiBa- 

Ascension. 

tionS 

• 

tion  N. 

tions. 

Asccnsiaii.  )    tianX. 

1 

h     m 

0 

/ 

h     m 

0             f 

h     m 

• 

/ 

h     m 

16   52 

-53 

ft 

I 

16  53 

+    930 

16  56 

-   4 

If 

5 

16  57     +31   2 

Jan.    0.9 

46*85 

54.1  ^ 

37-94  ,, 

"•9„ 

3401 

54.3 

1.27  „     49-4  ,„ 

10.9 

47.2439 

53.0 

[I 

^^•'^It 

9.8" 

34-25    , 

55.8 

15 

1.50^3     46.5 '» 

20.9 

47.67  y 

52.1 

9 

38.44  ll 
38.72  '^ 

»»   ft   2® 

6.0 

34-52  ll 

57.2 

14 

'■77  ll 

43.8 

30.8 

51.6 

5 

34.80  »* 

58.6 

14 

2.06  '9 

*'C 

Feb.    9.8 

48.62  49 

51.3 

3 

39.02  3 

4-5!^ 

35-"    , 

59.8 

12 

2-37  l[ 

39.5 

50 

I 

30 

13 

3» 

10 

33 

15 

19.8 

4^9-^^    cr. 

51.4 

3932 

2.4  ° 

35-42 

60.8 

270 

38.0 

Mar.    1.8 

49.62  5^ 

51.7 

3 
6 

8 

39.63  ;^ 

35-73  i. 

61.5 

7 
6 

303  ** 

37^^  I 

11.7 

50.12  5 

52.3 

39.93  ;^ 

1.9    5 

36.04  3» 

62.1 

3-35  I' 

36.7  ' 

21.7 

50.61   ^l 

53.1  , 

40.23  3 

^^•5^  26 

1.8    ' 

36.34  f° 
36.62  »* 

27 

62.3 

2 

3.67  I' 

36.9 ! 

31.7 

54- 1  J 

[0 

[2 

2.1    3 
7 

62.3 

0 

2 

3-98  ll 

37-6  ' 
'     12 

Apr.  10.7 

51-51    ^, 

55-3  , 

40.77  _ 

2.8 

36-89  ,, 
37-15  ,, 

62.1 

4-52  ,° 

38-8 ,. 

20.6 

5t.92j8 
52.303° 

56.6^ 

^3 

"^^•^^   of 

3-8!! 

61.6 

5 

40.5 ; 

30.6 

58.2  ' 

ro 
[6 

22 

4' -24" 

5° 

37.38  ll 

60.9 

7 
0 

4-75  It 

42.6 

May  10.6 

52-^4  fo 

59.8; 

20 

41-44  „ 

^•5   6 
8.1  '* 

37.59  " 

60.1 

0 

4.95  ^^ 

44.9 

20.5 

52.93    ' 

61.5 

^7 
.0 

41.61    7 

37.78  '9 

59.1 

10 

5"  ]l 

47.4  'i 

34 

[8 

u 

17 

IS 

10 

13 

J? 

30.5 

53-35  ,! 

63.3  , 

[8 
[8 

41.75  „ 

37-93  „ 

58.1 

5-^5    „ 

50. 1  „ 

June  9.5 

65.1 

41.86" 

38.05  " 

57.1 

10 

5-34    I 

55.4; 

19.5 

53.48  ^3 
53-54   ° 

66.9^ 

41.93  I 

^3-3  Z 
14-9  ,° 

38.14  I 
38.20  ^ 

56.1 

10 

5-39    f 

29.4 

68.6^ 

^7 
[6 

14 

41.97  * 

55.2 

9 

5.40    ' 

57-9 

July    9.4 

53-54   g 

70.2  ^ 

41.97 

4 

16.4  '5 

»4 

38.21    ' 

2 

54.3 

9 
8 

5.37    ^ 

60.2=5 
21 

19.4 

53.48 

71.6 

r  ^ 

41 -93    . 

17.8 

38.19  , 

38.13 ; 

53.5 

8 
6 

5.30      :  62.3 ,, 

29.4 

53-37  „ 

72.9' 

^3 

41.86    7 

19.0 

52.7 

5'9  " 

64-1 : 

Aug.   8.3 

53.20    ' 

73.9 

to 
6 

41.76 ;° 

20.0   'I 
20.8      ® 

38.04  9 

52.1 

5-04 

65-6  J 

18.3 

52.98  " 

74.5 

41.63  3 

37.92 

51.6 

5 

4-»7  Z 

66.7" 

28.3 

52.74  It 

74.9 

4 

41.48  5 

21.3    I 

37.78  '* 

51.2 

4 

^■^7  '° 

67-4  ■ 

«7 

0 

17 

3 

»s 

3 

21                     4 

Sept.  7.2 

5^-47  ,0 

74.9 

0 

41.31 

40.98    J 
40.82    ^ 

21.6 

37.63 ,, 

37-47   J 
37.31    t 

50.9 

T 

4-46 

67.8^ 

17.2 

74.6 

3 

21.7 

50.8 

I 

4-24  " 

677 
67.2 1 

27.2 

51.92  'l 

73.9, 

7 

21.5  I 

50.8 

0 

+-°3  " 

Oct.    7.2 

51.67 '5 

72.8  ^ 

CI 

21.0    ^ 

37.16  'S 

50.9 

I 

383  ~ 

66.3. 

17.1 

51.46" 

715  ] 

^3 

40.68  ^^ 

20.3     I 

37.04  " 

51. 1 

2 

3.65  '»     65.0 

10 

[6 

10 

10 

10 

s 

IS 

«7 

27.1 

51-30 

69.9 

40.58 
40.52 

'9-3  „ 

36.94    , 

51.6 

6 

350 

63.3 ,, 

Nov.   6.1 

51.21    9 

68.2  ' 

^7 

.0 

18.1  " 

36.89    5 

52.2 

3-39 

61.2 " 

1 6. 1 

51-19    I 
51-25  ,J 

66.4' 

[O 

40.50 

16.6  'S 

36.88    ' 

52.9 

7 

3.34  ; 

58-8  ^* 

26.0 

64.5  ' 

^9 

40.53    , 

'4-9   I 

36.92    * 

53.9 

10 

3-33    I 

Dec.    6.0 

51.38  '^ 

62.6  ' 

t9 

40.60    ' 

130  '5» 

37.00 

55.0 

II 

3.38    5 

53.3" 

22 

^7 

13 

20 

14 

12 

10           30 

16.0 

51.60 
51.88^^ 

60.9 

4^-73    . 
40.89   ; 

I  1.0 

37.14  „ 

56.2 

348  ,^ 

50.3  „ 

25.9 

59.4  1 

^5 

«-9!! 

37.31    ' 

57.6 

14 

363  's 

47-3^ 

35.9 

52.23  35 

58.1  ' 

^3 

41.10 

6.8" 

22 

37.53 

59.0 

U 

3.83  ~  44-3^ 

Sec  5,  Tan* 

1.663       -i.32< 

? 

1. 014 

+0.167 

1.003          -0.072 

1. 167     +0.602 

Mean  Place 

48«.2o6    52".35 

38'.638 

22".86 

34".673     45".47 

r 

2'.2i6    63'M3 

ly^aj  Dm  a 

+0.03        -0.03 

0.00 

0.00 

0.00           0.00 

-0.02        +0.01 

D^d«D«»d 

-0.1 

-i.o 

-0.1 

-1.0 

-0.1 

-1.0 

1 

-O.I 

-1.0 

[HiAi  15] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date 


Jan. 


Feb. 


0.9 
10.9 
20.9 

30.9 
9.8 


19.8 
Mar.    1.8 

21.7 
317 

Apr.  10.7 
20.6 
30.6 

May  10.6 
20.6 

305 
June   9.5 

19.5 
29.4 

July    9-4 

19.4 

29.4 

Aug.   8.3 

18.3 
28.3 

Sept,  7.3 
17.2 
27.2 

Oct.  7.2 
17.1 

27.1 

Nov.   6.1 

16.1 

26.0 

Dec.    6.0 

16.0 
26.0 

35.9 


d  HercQlif. 
Mag.  5.3 


Right 
Ascension. 


h 
16 


m 

58 


s 
27.00 
27.22 


22 

27 


^7-49  ,^ 

27.78  ^^ 

28.1032 
33 

28.43 

'^•^^  33 
29.10  ^^ 

29.42  32 
2973 


34 


31 
29 


Declina- 
tion N. 


+  3340 


72.2 
69.2  3° 
66.4 
64.0 
62.0 


27 
24 
20 


Sec^,Tan(¥ 
Mean  Place 


jy^  ay  Dm  a 
D^  «,  D-  d 


30.02 
30.29 

30.53 

30.73  ,^ 
30.90  ^7 

31.03 
31.12 

31.17 
31.17 
31.13 

31.06 

30.94 
30.78 

30.60 

30.40 


9 

5 
o 

4 
7 

12 
z6 
18 
20 
22 


23 


30.18 

29.95  ^^ 
29.72  ^ 

29.51  " 
29.32 


19 

15 


29.17 
29.05 
28.99 
28.97 
29.01 


12 
6 

2 

4 
10 


29.11 

29.26  '^ 
^  20 
29.46 


28 

34 
20 

15 


60.5 
59.6 
59.2 

59-4 
60.2 

61.5 
63.2 

65.3 
67.7 

70.4 


9 

4 

2 

8 
13 

17 
21 

24 

27 

27 


28 


73-1 

78.6  ^l 
81.2  ' 
83.6 


26 

24 
22 


7  Ophiuohi. 
Mag.  2.6 


Right 
A«3en8ion. 


85.8 
87.6 
89.2 

90.3 
91. 1 

91.4 

91 -3 
90.8 

89.9 
88.5 

86.7 
84.6 
82:1 

79.4 
76,4 

73.3 
70.2 

67.1 


18 
16 
II 

8 
3 

I 

5 

9 

14 

18 

21 

25 
27 
30 
31 

31 
31 


1.202       +0.667 
27*.992    86".  13 


-0.02 
-0.1 


+0.01 
-i.o 


h 
17 

s 

29.37 
29.61 

29.89 

30.19 
30.50 


m 

5 


24 
28 

30 
31 

33 


32 

32 


30.83 

31.15: 

31.47 

3^-79 
32.09  3^ 

32.38 
32.66 

32.91 
33.14 
33.35 


28 

25 

23 
21 

17 


Declina- 
tions. 


33-52 
33.67 
33.77 
33.84 
33.87 

33.86 
33.81 
33.72 
33.61 
33.47 

33.31 

33.15 
32.98 

32.83 
32.71 

32.61 

32.55 

32.54 

32.57 
32.66 

32.80 
32.98 
33.20 


15 
10 

7 

3 

I 

5 

9 
II 

14 
16 

16 

17 

15 
12 

10 


3 

9 

14 

18 
22 


-1537 


rr 


21.2 
22.0 
22.9 

237 
24.5 

25.2 
25.8 
26.3 
26.7 
26.9 

26.9 
26.8 
26.6 
26.4 
26.0 

25.6 

25.3 

24.9 

24.5 
24.2 

23.9 
23.6 

23.4 
23.1 
22.9 

22.7 
22.5 
22.3 
22.1 
22.0 

22.0 
22.0 
22.1 
22.4 

22.8 

23.3 

23.9 
24.6 


9 
8 

8 
7 

6 

5 

4 

2 

o 

I 

2 
2 
4 
4 

3 
4 
4 
3 
3 

3 

2 

3 

2 

2 

2 
2 
2 
I 
o 

o 

I 

3 
4 

5 

6 

7 


7  Scorpil. 
Mag.  3.4 


Right 
Ascension. 


1.038        -0.280 
3o'.07s     I3".99 


+0.01  0.00 

-0.1  -1.0 

fEph  15) 


h 
17 
s 
2.69 

3.00 
3.36 
3.74 
4.15 

4.57 
4.99 

5.41 
5.82 
6.22 

6.60 
6.96 

7.29 
7.59 
7.85 

8.08 
8.26 

8.39 

8.47 
8.50 

8.48 
8.41 
8.29 

8.13 
7.94 


m 

6 


31 
36 

38 
41 
42 

42 

42 

41 
40 

38 
36 

33 

30 
26 

23 

18 

13 
8 

3 
2 

7 
12 

16 

19 
21 


22 


7.73 

7.28  ^3 

7.08 

6.90 


6.77 
6.68 
6.66 
6.70 
6.81 

6.98 
7.21 
7.50 


20 
18 

13 


9 
2 

4 
II 

17 

23 
29 


Declina- 
tions. 


-43  7 


tt 


45.8 

45.1 
44.6 

44.3 
44.2 

44.3 
44.6 

45.0 

45-5 
46.2 

47.0 
47.9 

48.9 
50.0 

51-2 

52.4 
53.6 

54.9 
56.1 

57.2 

58.3 
59.2 

59.9 
60.4 

60.7 

60.8 
60.6 
60.1 

59.4 
58.5 

57.3 
56.1 

54.7 
53.4 
52.1 

50.9 
49.8 

49.0 


7 
5 

3 

I 


3 

4 

5 

7 
8 

9 
10 

II 

12 

12 

12 

13 
12 

II 

II 

9 

7 
5 

3 

I 


5 

7 

9 
12 

12 

14 

13 

13 
12 

II 
8 


C  Draconis. 
Mag.  3.2 


Right 
Ascension. 


m 

8 


h 

17 

s 

29.50 

29.78 

30.15  3^ 

44 

50 


28 


30.59 
31.09 


31.64 
32.21 

32.79 

33-37 
33.91 


55 

57 
58 
58 
54 
50 

34-86  |5 
35.24^ 

35.55 :, 

35-77 :: 

35.91 
35.95 
35.91 

35.78 

35.56 


4 
4 

13 

22 

29 


35.27 
34.90 

34.47  ^l 


57 


33.99 
33.47 

32.93 


1.370     -0.937 

3'.734    42".20 


+0.02  -O.OI 

-O.I  -1.0 


48 

52 

54 

32.37  ^^ 
31.82  55 

31.28  54 

30.79  ^9 
44 

30.35  ,0 
29.97  I 

29.68  "9 
29.48  *° 

29.38  ^^ 


29.39 
29.50 

29.72 


II 
22 


Declina- 
tion N. 


+6548 


tt 


53.6 
50.1 

47.0 
44.2 
42.0 

40.4 

39-4 
39-1 
39.5 
40.5 

42.2 

44.4 
47.0 

49.9 
53.1 

56.5 

59-9 
63.2 

66.3 
693 

71.9 

74.1 

75.9 

77.3 
78.2 


35 

31 
28 

22 

16 

10 

3 

4 

zo 

17 

22 
26 
29 

32 

34 

34 

33 

31 

30 
26 

22 
18 

14 
9 
4 


7 
12 


I  ' 


78.6 

78.4 
77-7 
76.5 

74.8  '7 
22 

70.0 

67.0  3° 

63.7  33 

60.2  35 
36 


52.9 
49-3 


36 


2.441      +2.227 
32". 305    69".i6 


-0.06         +0.03 
-0.1  -1.0 
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APPARENT  PLACES  0¥  STARS,  1915. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


" 

a  Herculis. 

(^  Herculif. 

7t  HercuUs. 

69  Apodis  (O.). 

Var.  3.1-3-9 

Mag.  3.2 

Mag.  3.4 

Mag.  5.9 

Mean  Solar 

Date. 

Risht 

Declina- 

Risht 

Dedixur 

Right 

Dedixur 

Right 

Ascension. 

tion  N. 

Ascension. 

tionN. 

Ascension. 

tion  N. 

Ascension. 

tiooS. 

h     m 

•       / 

h     m 

0       / 

h     m 

0             / 

h     m 

•         r 

17    10 

+  1428 

17    II 

+2455 

17    12 

+3653 

ft 

17  15 

-8046 

Jan.    0.9 
10.9 

45-4S 
22 

45-70 

59-7 
57-4  ^ 

3^-47,^ 

31.68" 

64.2 

s 
4.01 

*•"  '3^ 

61.9 

So  '« 
56-0 

27.13  "~ 

59-9  „ 

57-4  !f 

20.9 

2il 

45-94 

21 

55-3 

3193     fi 

61.7^5 

28.40  "7 

53.4  „ 

30.9 

46-21  11 

53-3 :: 

28 

32.21  -^ 

59-4  ]l 

4.77 !' 

53-5  J 

29.83  '4^ 

3-39  ;2 

Feb.    9.8 

46-50  'I 
30 

51.6  '7 
13 

32.50  ^l 

57.5  '" 

5.08  3» 
33 

5-3  Z 

52.1  'I 

19.8 

46.80 

50.3    ^ 

32.81 

5^-°  .„ 

5-4'  ,^ 

49-7  „ 

33.05 

51.3   . 

Mar.    1.8 

47.11  3' 

49.4  ; 

33.13  ^, 

55.0  "> 

5.75  3,t 

48.7  '° 

34-75  ,'    '■  50-9  * 

11.7 

47-42  3 

48.9  I 

33.44 1^ 

54-5    ^ 

6.10  3S 

48.2    5 

36-47  ''I 

51.0 

21.7 

'^7-72  l^ 

48.9  I 

33-75  ,„ 

54.6    ' 

6-44  5t 

48.4    ' 

38-^7  n 
39.82  ^S 

5-5 

31.7 

48.01  '9 

49.3    a 

34.05  „ 

55-1  ,; 

6.76  3» 

49-1    I 

52.4  „ 

27 

0 

39 

II 

3> 

13 

157 

M 

Apr.  10.7 
20.6 

^^■^^  of, 

48-54  ll 

50.1 
51.2 " 

34.60  " 

56.2 

57-6  :^ 

7-°7,8 
7-35  „ 

50-4 
52.1    ' 

4-39     , 
42.85  If^ 

53.8, 

55-5 : 

30.6 

48-78  '^ 

5=^-7 

34.84  'J" 

59-5   ' 

7.60  *s 

54-3  !! 

44.18  33 

57.6 

May  10.6 

48-99 " 

49.17  '* 

54-4   I 

35.05    „ 
3523  't 

61.6" 

7.82  " 

56-8  ' 

«-35  Z 

59-9^ 
62-5  „ 

20.6 

56.3  '' 

63.9  '^ 

8.01   '9 

59-5 :5 

46.34  ^ 

16 

20 

15 

34 

14 

79 

»7 

30.5 

49.33  _ 

583  ,„ 

35-38 

66-3  „ 

8.15 

62.3 

47.13    .,165.2.. 

June  9.5 

12 

49-45    „ 
49-53    , 

^•3   : 

35.50  " 

68.8  »S 

8.25   " 
8.31     ^ 

65-3  ^° 

47.70   57 

68.1'' 

19.5 

6=^-3 : 

35.57  ; 

7'-3  !^ 

68.2  »9 

4804   ft 

7-°« 

29.4 

49-58  s 

^4-2  ^ 

35.60  3 

73-6  2 

8.32     ' 

7°-9  !I 
73.5  J 

48.16    " 

73-9  ,1 
76-7;: 

July    9.4 

49-58   ° 

66.1  '9 
16 

35.60 

0 

75« :: 

8.29    I 

48.03    '3 
35 

19.4 

49-55   g 
49-49  .„ 

^7-7  ,, 

35.55  „ 

79-6 

8.21 

75-8 

47-68 

79-3  „ 

29.4 

69-^    ! 

35-46  9 

7-93  ,„ 

77-9  " 

47-"   ,1 

81.6 '3 

Aug.   8.3 

10 

49-39  „ 

7°-3 : 

35.34 ' 

81.1  'S 

79.6    7 

4635  ^ 

83.5 ;' 

18.3 

49-26   3 

71-3  '° 

35.19  „ 

82.2  " 

7-74  '' 

80.9  "3 

45-41   94 

85.0  '5 

28.3 

10 
49.10 

72.0       ' 

3502 '' 

83.0   I 

7-53  " 

81.8    9 

44.35  ^"^   86.1" 

17 

4 

19 

S 

24 

S 

116                6 

Sept.  7.3 

48.93   „ 

72.4 

34-83  ,„ 

83.5    „ 

7-^9  ,^ 

82.3 

43.19  „„l  86.7    . 

17.2 

48.76      7 
48.58      ; 

72.5     ' 

34.63  z 

83.5    ? 

7°5  !1 

82.3    ° 

120 

4^-99,,° 

86.6  ' 

27.2 

72.3    ^ 

34-43  11 

83.2    3 

6.81  "» 

81.9    •* 

40.80  "9 

86.1   5 

Oct.    7.2 

48,41       7 

71.9  z 

7-  x! 

20 

34-23  „ 

82.6    ^ 

6-58  '' 

81.0    9 

39-68 ;" 

84-9  ", 

83-3 :; 

17.1 

48.26  '5 
12 

34.06  '7 
14 

81.5  " 
14 

^•37  ]l 

79-7  ^^ 
17 

38.66  - 

27.1 

48.14    a 

70.0 

33.92 

80.1 

6.19  „ 

78-0  „ 

37.80 

81.2 

Nov.   6.1 

48.06    * 

68.6  ^* 

33.82  ^^ 
3376    ^ 

7S-3 ; 

6.05  '* 

75-9  ^^ 

37.15  °: 

78-7 
75-9^ 

16.1 

48.02    4 

7^-'   2 

5.96    9 

73.4  ,^ 

36.74 1 

26.0 

48.02    I 
48.08    ^ 

^5-^  « 

33.75    ^ 

73.9  It 

5-92    * 

70.7  ^7 

36.59  ]l 

73-0^ 

Dec.    6.0 

63.0  " 

33-79   * 

7iA'l 

5-94    8 

^7-7  3^ 

36.71  " 

69-9^ 

10 

32 

9 

27 

32 

41 

3« 

16.0 

48.18 

60.8 

33.88 

68.7   ^ 

6.02 

64.5 

37.12 

66.8 

26.0 

4^-33  !^ 

58-5  11 

34.02  '^ 

^5-9  28 
63.1  "^ 

6.33 

61.33^ 

37-79  11 

63-9;! 

35-9 

48,52  ^9 

56.2  *3 

34.21     9 

58.2  3' 

38.71   ^' 

61.2  '' 

Sec  a,  Tan  8 

1.033      +0.258 

1.103       +0.465 

I.25I           +0.751 

6.245'    -6-164 

Mean  Place 

46*.26i     70". 94 

32'.37o    79".33 

5-.I39    75".46         32'.567    S8"-79 

D^i^  a,  Dm  a 

-o.oi           0.00 

-0.01         +0.01 

-0.02         +0.01           +0.16       -0.08 

D.^  d,  D»  8 

-0.1            -I.O 

-O.I              -I.O 

-0.1          -I.O            -O.I         -1.0 

1 

[Eph  15] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


6  Ophluohi. 

wHexonllt. 

)SAne.           1 

6  Ophiiiolil. 

Mean  Solar 

Mag.  3.4 

Mag.  5.4 

Mag. 

2.8 

Mag. 

4-3 

Date. 

1 

Right 

DecUna- 

Right 

Dedina- 

Right 

Dedin*. 

Right 

Dccliiw- 

Asoenskm. 

tumS. 

tirni  N. 

Asoensioa. 

tinaS. 

Afloension. 

tionS. 

h     m 

•       f 

h     m 

•      I 

h     m 

0      t 

h     m 

•      / 

17    16 

-2454        17    17 

+  3234 

17    18 

-5527 

17   21 

-24  5 

ff 

Jan.     0.9 

4M8  ^^ 

62.8 

s 

27-63  ,„ 

WW 

12*38  ^^ 

5-5  „ 

9*85  ^^ 

60.  t 

10.9 

46.73  'i 

63.0 ' 

27-83 :: 

»8-9  3° 

12,75^; 

4°  ! 

10.10    I 

10.38  ^; 

60.3^ 

20.9 

20 
47.01 

63.3  I 

28.08  'I 

16.1  "* 

13.17^, 

2.8" 

60.6  3 

30.9 

47-32  11 

63.7* 

28.36  ii 

'3-^  "J 

13.64^ 

1.2 

10.68  3° 

61.0  4 

Feb.     9.8 

47.65  ^^ 

64.1  * 

28.66  3" 

11.5" 

14.13'^ 

11.00  3^ 

61.4  t 

34 

4 

3a 

i6 

52 

4 

34 

5 

19.8 

47.99  ,, 

64.5 

28.98 

9-9  „ 

^•^5  ,^ 

0.8 

"•34,, 

61.9 

Mar.    1.8 

48.34  ^^ 

64.9;^ 

29.31  33 

8.8" 

15.17  f. 

°-7    : 

11.68  34 

62.3  * 

11.8 

48.68  34 

65.3* 

29.6433     8.3  M 

15.7053 

0.9 : 

12.02  34 

62.6  3 

21.7 

49.02  2^ 

65.7  t 

29.97  33 

»-3 : 

8.9  ^ 

16.22  5^ 

^•4 ' 

i;8.35  33 

62.9  3 

31.7 

49.34  ^^ 

65.9' 

30.28  3' 

16.72  5« 

2.1 7 

12.68  33 

63.2  3 

3« 

3 

30 

12 

49 

9 

3a 

z 

Apr.  10.7 

49.66 

66.2 

30.58    - 
30.86  '* 

10,1    ^ 

11.7"^ 

^7.21     . 

30  „ 

13.00 

633 , 

20.6 

49.96  3J 

66.4^ 

17.67  f 

4'  ! 

13.303 

^3-58'' 
'3-84   t 

634* 

30.6 

5^-^4    ' 

66.5  ' 

3^-"  J 

^3-7  „ 

18.10^3 
18.48  3« 

5-5   t 

63.5  ] 

May  10.6 

50.49  11 

66.6  * 

3^-33   ! 

16.0  'I 
18.6  »<^ 

7.0 'S 
8.6'^ 

63-6 ' 

20.6 

50.72    3 

66.7  ' 

31-52  „ 

18.82  34 

H.07  i 

63.6* 

20 

3 

15 

27 

29 

17 

20 

z 

30.5 

50.92    . 

66.9 

31  67 

21.3 

19.II 

10.3    - 

'4-43  „ 

637  , 

June   9.5 

51.08  f 

67.0  ' 

31-78  " 

26.8  'I 

19.34  11 

12.1  »* 

63.8' 

195 

51.21    3 
51.29    ^ 

67.1  ' 

31-85    I 

19.51 

^4°  :i 

^5-«   8 

14.56  '3 

63-8* 

29.5 

673^ 

31.88    3 

19.62  " 

14.65    ^ 

639  \ 

July    9-4 

51.33    ^ 
0 

67.4; 

31.86    » 

3'-9! 

22 

19.65 

14.70   I 

64.0 

19.4 

51.33    ^ 

67.6 

31.80 

34-1  ,^ 

19.62 

19.2 

14.70 

64.2 

29.4 

51.29    I 
51.21 

67.8" 

31-70" 

3^- 
37.7    ° 

19.52  ° 

20.7  5 

14.66    I 
14-58    * 

643 ! 

Aug.   8.3 

67.9' 

31-57  :i 

1937  ^ 

21.9" 

64.4  ' 

18.3 

51.09  " 

67.9* 

3^-40,„ 

39.0   I 

'9-'6" 

22.9  'I 
23.5  3 

'4-47  " 

64.4^ 

28.3 

50.95  ^l 

67.9° 

20 
31.20 

21 

39.9  ; 

0 

'«-90  S 

14.33   * 

64.4  ^ 

Sept.  7.3 

50.79    « 
50.61    ; 

67.8 

30.99  ^, 

40.4 

18.62 

23.8 

'4-^7  ,8 
13-99  „ 

64.3 , 

17.2 

67.7' 

30.76  11 

40.5  ' 

18.32  3° 

23.8  ^ 

64.2  * 

27.2 

50.44  „ 

67.4  t 

32 

40.1  * 

18.02  3° 
'7-74  ! 

23.3  1 

22-5  „ 

13.82    7 

64.0 » 

Oct.    7.2 

50.27  '7 

67.13 

22 
3032   ^^ 

39-4  ,, 

13.65    1 

63.7 1 

17.2 

50.13 

11 

66.7  ■♦ 
4 

20 
30.12    ^^ 

3«-  la 

'7-49  J 

21.3 

14 

13-51  "* 
II 

63.4  J 

27.1 

50.02 

66.3 

29.96 

3^-6  « 

17.29 

19.9      ,^ 

13-40   , 

63.0 

Nov.   6.1 

49.95     ^ 

65.9* 

29.83   '3 
29.75      , 

34-6  ~ 

17-15  't 
17.09 

18.2  '7 

13-33    , 

62.7  3 

16.1 

49.93     , 

65.5! 

29-7  ,„ 

'^•3    ^ 

13.30  3 

62.4  3 
62.1   3 

26.0 

49-95   „ 

65.2  3 

29.72      I 

17.10 

^+•3  " 

1332    g 
13-40  ^3 

Dec.    6.0 

50.04   9 

13 

65.0' 

29.74     y 

26.8  »9 
30 

^7-^°  x8 

12.3  "* 
•"19 

61.9  * 
I 

16.0 

50.17   « 

649  „ 

29.81 

23-8 

^738  ^^ 

■ts  ■» 

13-53  „ 

61.8 

26.0 

5^-35    ! 

649! 

29.94  J 
30.12 

20.7  3 

17.63  '^ 

'3-70  ,; 

61.9  ^ 

35-9 

50.58  '^ 

65.0' 

17.7^° 

17.96  33 

6.9^7 

22 
13.92 

62.0       ^ 

Sec  d.  Tan  d 

1.103      -0-465 

1. 187         +0.639 

1-763 

-1-452 

1.096 

-0.447 

Mean  Place 

47'-257    56".56 

28".68o    34"-77 

I3'.862 

2".48 

10". 626 

S3".66 

iy^a,D«>a 

+0.01          -O.OI 

-0.02         +0.01 

+0.04 

-0.02 

+0.01 

-o.oz 

B^  8,  D.  5 

-0.1          -i.o 

-0.1          -1.0 

-o.x 

-1.0 

-O.I 

-1.0 

[Bph  z5) 
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APPARENT  PLACES  OP  STARS,  1915 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


<T  OpMnclii. 

(^  Ane. 

a  Aim. 

Mean  Solar 

Mag.  4.4 

Mag.  3.8 

Mag.  3.0 

Mag.  4.5 

Date. 

Right 

Declina- 

Rlsht 

Declina- 

Right 

Declina- 

Right 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

Ascension. 

tion  S. 

Ascenskm. 

tiaaN. 

h      m 

0             f 

h     m 

•         r 

h     m 

0       / 

h     m 

• 

17    22 

+    412 
ff 

17    23 

-6036 

If 

17    25 

-4948 
ft 

17    27 

4-26  10 

Jan.    0.9 

8 
17.06 

3^-7  ,« 

8 

2344  „ 

55-3    . 

14^86 

39-9  „ 

s 

17.21 

'+•7  ,g 

10.9 

17.27  " 

36.9  ^' 

23.85  *l 

53.6  '7 

15.18^^^ 

38.7  " 

17.40  *9 

"-9!! 

20.9 

'7-5I : 

33-6   ' 

4.6 

24.31  1 

5^-^ : 

15.55^; 

37.6  " 
36.8   « 

17.63  '^ 

9-3  :^ 

309 

17.78^7 

18.06  ^* 

2539     a 

50.9  " 

'5-96^ 

'7.90  '7 

7.0'^ 

Feb.    9.8 

32.2    ^ 

50.0   I 

16.40  "^ 

36.3    * 

18.19  'I 

30 

11 

58 

6 

46 

3 

30 

16 

19.8 

18.36 

31. 1    g 

25.97  ,^ 

49-4    , 

16.86 

36.0 

18.49  „ 

3    +    T, 

Mar.    1.8 

18.66  3° 

30.3    , 

26.56  59 

49.1    3 

17.32  ^^ 

35-9    I 

i8.8o  3* 

2-3  " 

11.8 

18.97  \l 

29.8    5 

27.16^ 

49.2    ' 

17.79^7 

36.0   ' 

19.12  ^' 

1.8    5 

21.7 

19.27  ^ 

29.7    ^ 

27.76  2 
28.34  ^^ 

49-6   * 

'^•^5^J 

36.3  i 

36.9   ^ 

19.44  ^" 

1.8    t 

31.7 

19.56  'I 

299  ! 

50.3    ' 

18.71  ^^ 

19.74  f 

2.3    ^ 

28 

S 

56 

10 

43 

7 

29 '             10 

Apr.  10.7 

19.84 

30.4    « 

28.90 

51.3 

19.14 

37.6    „ 

20.03    - 
20.31  »* 

3-3 

20.6 

26 

20.10 

8 
31.2 

29.43  53 

5^-5  " 

19.56^ 

38.5    ' 

4-7    0 

30.6 

20.35  ^^ 

32.3  „ 

29.92  '^^ 

53-9  It 

19.95 1: 

39-6 

20.56   ^^ 

6.6  '9 

May  10.6 

22 

20.57 

33-6  '3 

30.36^ 

55-6  'I 

20.30  ^5 

40.8  " 

20.79 

8.7" 

20.6 

20 
20.77 

35.1  ' 

30.75  ^^ 

57.4  '" 

20.62  ^^ 

*^'  ?. 

20.99   ^^ 

ii.i  »♦ 

17 

IS 

33 

19 

27 

14 

16 

as 

305 

20.94 

36.6 

31.08 

59-3 

^^•^9 ,' 

43.5  __ 

21.15 

'3-^    ^ 

June   9.5 

21.08    '-* 

38'     6 

31.35^; 

61.4" 

21. II  "1  45.0 '5 

21.28    ^^ 
21.36      ^ 

16.2^ 

19.5 

21.19" 

39.7     ' 

31.54    ^ 

^3-5  " 

21.28  '7.  46.5  '5 
21.39"     48.1!' 

18.7  ^5 

295 

21.26   ' 

41.2 

31.65" 

^5-^    n 

21.41        5 

21.2  ^^ 

July    9.4 

21.28   ' 

42.5  '' 

31.69 

67.6  " 

21.44    5 

49.6     5 

21.41       ° 

23.6  »* 

0 

13 

4 

18 

I 

14 

3 

31 

19.4 

21.28 

43-8 

3165 

69.4 

21.43    , 

51.0 

21.38 

25.7 

29.4 

21.23  i 

44.9" 

31.53     0 

71.  t  ^7 

21.36    ' 

52.3  11 

21.30  ^ 

27.6    '9 

Aug.   8.3 

21.15  ^J 

45.9 '! 

3^-35:^ 

72.6  'S 

21.06  '^ 

53.4  " 
54.2     I 
54.8     ^ 

21.19" 

29.2    '* 

18.3 

21.04 

46.6   7 

31.10   5 

73.7  " 

21.04 

30.5    '^ 

28.3 

20.90  ^ 

47.2    ^ 

30,80  ^° 

74-5    ^ 

20.85  " 

20.87  ^^ 

31-5  *? 

16 

4 

33 

4 

24 

3 

19 

6 

Sept.  7.3 

20.74  ^^ 

47.6 

30.47  ,^ 

74-9 

20.61 

^°-35  'J 

55'    0 

20.68 

32.1 

17.2 

20.57  ^ 

47.8    " 

30.12  ^^ 

74-9   ° 

55.1    ° 

20.47    ' 

32-3    ' 

27.2 

20.40  ^7 

47.8    ° 

29.76  ^ 

74-5    * 

20.09 

54.7    * 

20.27 

32.1     * 

Oct.    7.2 

20.24  '^ 

47-5    ^ 

29.42  ^"^ 

73-7  ,! 

'9.85  ^^ 

54.0    7 

20 

20.07   . 
19.89  '» 

3»-5    ! 

17.2 

20.10  ^'^ 

47.1    * 

29.12  ^° 

72.5  " 

19-63  " 

53.1  ,' 

30.6     9 

II 

7 

24 

16 

18 

13 

16 

13 

27.1 

19.99  „ 

46.4 

28.88    ^ 
28.70  ^^ 

7°-9   . 

19.45  „ 

51-8 

'9-73  „ 

293 

Nov.   6.1 

19.91  ^ 

45-5  , 

^9'    ? 

19.33  " 

5°-4  ^6 
48.8  '^ 

19.61  " 

27.6  *' 

1 6. 1 

19.87  ^ 

44.4 

28.61    9 

67.0  " 

19.27 

19.54   I 

25.6  »° 

26.0 

19.88 

43.1  ]l 

28.60    ^ 

64.8  " 

19.28    ' 
>9-36  j 

47-1  ;^ 

19.51    3 

233  ,f 

Dec.    6.0 

19.93  ^^ 

41.6  '5 

17 

28.69    9 
^  18 

62.5  'i 

32 

^5-4  :^ 

19.53   8 

20.8  *5 

16.0 

20.03 

39-9 

28.87 

60.3 

19.52 

43.8  . 

19.61 

18.1     ^ 

26.0 

20.18  '5 

38.2  '7 

29.14  ^7 

58.2  " 

22 
19.74 

42.2  '^ 

19.73  " 

15.3'! 

35.9 

20.37  '^ 

36.4  '« 

29.50  ^ 

56.3   '9 

20.03   '^ 

40.8  '* 

19.90    '7 

.2.5  »« 

Sec  d,  Tan  8 

1.003 

+0.074 

2.038      -1.776 

1.550          -I. 184 

1. 114           +0.491 

Mean  Place 

i7".8o2     48".44 

25". 226    52".45 

i6'.i07    36".oi 

i8Vi74     26".42 

"D^fP  a,  D«  a 

0.00           0.00 

+0.05         -0.02 

+0.03         -o.oi 

-o.oi            0.00 

D,^  8,  Dm  8 

-O.I 

-i.o       1 

-0.1 

-1.0 

-0.1 

-1.0    1 

-0.1 

-1.0 

[Eph  xs) 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 

A.  Soozpii. 

Mag.  1.7 

/S  Dzaconis. 

Mag.  3.0 

or  Ophiuolii. 
Mag.  2.1 

S  Sezpentis. 

Mag.  3.6 

I>ate. 

Right 

Declina- 
tions. 

Right 
Ascension. 

Dedina- 
tiraiN. 

Right          Derlina- 
Asoension.        tion  N. 

Right 
Ascension. 

Declina- 
tion S. 

h     m 

0 

/ 

-  h     m 

0      1 

h     ra               •      ' 

h     m 

0       t 

17  27 

-37 

2 

17    28 

+  52  21 

17    30      +12  36 

17   32 

-1520 

Jan.     I.o 
10.9 
20.9 

30.9 

49-^5 

49.42  'I 

49-73  l[ 
50.07  ^ 

50.43  l^ 

39.2 
38.6 

38.2 

38.0 

6 

4 
2 

8 

28.89 

20 

29°9  ,, 

29-35  „ 
29.67  3 

^^•^  34 

33-1  ^* 
29-9  ^^ 

27.1.      ° 

5^-47  ,„ 
58.67  2 

5890 
59-'6!8 

65.2 
63.0  " 
61.0  ~ 

59.1 !? 

8 

4233  „ 

42-55  11 

42-8' 
43-09 

52.7  , 
53.4  , 
54-1 

54-8  I 

Feb.    9.8 

37.8 

a 
0 

30.03  3°  1  24.7  "* 
38                 19 

59-44:^    57-4- 

43.39  Jj 

55-5  2 

19.8 

Mar.    1.8 

11.8 

21.7 

31.7 

50.81 
51.20  39 

51.58^8 
51-96  3* 

5.-34  J 

37.8 

37.9 
38.1 

38.4 
38.8 

z 

2 

3 

4 
4 

3°-4i  ^, 
30.82  *' 

31.244^ 

32.05   '*'' 

39 

22.8 
21.6  " 
21. 1     5 

21.9       * 

13 

59.73  ,^ 
60.03    • 

60.34  3' 
60.64  3° 

^•93  !' 
39 

56.1 
55.2  I 

54-7    I 
54-6 

54-9    , 

7 

43.70 
44.02  3 

44.34 :, 

44.66  3" 

44-97  ^: 

56.1 

56.5^ 

56.9* 

57-': 

57.1- 

Apr.  10.7 
20.7 
30.6 

May  10.6 

52.70 
53.04  ^; 

53.37  z 

53.93  :^ 

39.2 

39.7 
40.2 

40.8 

5 

5 
6 

32.79  35 
33.10  3' 

33-37  11 

23.2 
25.1     '9 

30.2  ^7 

61.22        55.6 

61.49*^^    56.7" 
61.74  *5  .  58.1  '^ 

61.97 '^i  59-7 '« 

62.17"".  61.5'* 
17             »o 

4527  ,„ 

45-56  11 
45.83 
46.08  '5 

57.0  , 
56.7^ 

56.4  ^, 
55-9  I 

20.6 

41.5 

7 

7 

33.59  ,^ 

33-3 1: 

3» 

46.31  "3 

JO 

55-4  I 

3 

30.5 
June   9.5 

19.5 

29.5 
July    9.4 

54-36 

54-61  " 
54-67   J 

42.2 
43.0 

43.9 
44.7 
45.5 

8 

9 
8 

8 

8 

33.75  „ 
33.86  " 

33-91    I 

33-89   ' 

33.82    7 

•3 

36.5  ,, 
39.8  33 

43.1  33 

46.2  3" 
49.2  3° 

62.34  ,^ 
62.48  "* 

62.58  " 

62.65    7 

62.68    3 

^3-5  ,„ 

^5-5   ! 
^7-5  Z 

^9-4 
7^-^  x6 

46-51    , 
46.67  \l 
46.81  '"* 
46.90   ^ 

46.95    ^ 

54.9    ^ 

54-5  ^ 
540  ] 

53.6^ 
53.2  ^ 

4 

19.4 
29.4 
Aug.   8.4 
18.3 
28.3 

54-68 

54-63   I 
54-55  ; 
54-42    3 

54-^ :: 

46.3 
47.0 

47.6 

48.1 

48.4 

7 
6 

5 

3 
2 

33-51    ^ 
33-28   3 

33-00  ** 

32.69  3' 

33 

52.0 
54.4  '* 

5^-5  !6 
58.1  '^ 

59-3  '^ 

62.67 
62.62    5 

62.53  ^l 
62.41  " 

62.27  \t 

72.8 

74-3 ;; 

76.6  " 

77-4    , 
5 

46.96 

46.93  i 
46.86  7 

46.76  - 

46.63  '3 

52.8 

52.5  I 
52.3   ^ 

51.9  ^ 

Sept.  7.3 
17.2 
27.2 

Oct.    7.2 

54°7  ,„ 
53-87  Z 
53-67  Z 

20 

53-47  „ 

48.6 

48.5 
48.2 

47.8 

I 

3 
4 

^"^•3^  35 
32.01  •*■' 

31.66  35 
31.32  3* 

59-9 
60.1    ' 

59-8   3 
59-0  ^l 

62. 11 

61.93  ;^ 

61.75 ' 
61.58 

77.9    , 
78.1    ^ 

78.0    ' 

77.7    3 

46.48    , 
46.32    ; 

46-'5 
45.99  j^ 

51.8 
51.6  ^ 

51.5  J 
5'-^  0 

17.2 

53.30  11 

47.1 

7 
8 

31.00  3» 

57-7  :^ 

6X.43 11 

77.0    7 

45-85  ''• 

12 

51.4° 

27.1 
Nov.   6.1 

53.16 
53.07    ^ 

46.3 
45.4 

9 

30.72 
30.48    ^ 

30.30 

55-9  „ 
53-6 

61.30 
61.20 " 

76.1 

74-9 :; 

45.73     . 
45.65     J 

51-3  ^ 
51.4  ' 

16.1 

53.03  ; 

44-4 

10 

5°-9    ' 

61.15  5 

73-4 

45.61      ^ 

51.5  ' 

26.1 
Dec.    6.0 

53.04  ' 
53.12/^ 

43.4 
42.5 

10 

9 
9 

30.18    " 
30.13        ^ 

2 

47-9  ^° 

61.14 
61.18   1 

8 

69.8  '9 
ai 

45.62 
45.68   ^; 

51.7  ^ 
52.1  ^ 

16.0 
26.0 

35.9 

53.26 

53.45 11 
53.69  '^ 

41.6 
40.8 
40.1 

8 
7 

30.15 
30.24     ; 

30.41  '7 

41.2 
37.7   ^^ 

34-2  ^^ 

61.26 

61.39  '^ 
61.57'® 

^7-7  „ 
65.6  " 

A^    ^    22 
634      . 

^5-79  ,6 
^5-95  '° 
46.15'° 

52.5  . 
53.1  ^ 
53.7 

Scc^,Taa« 

1.253    -0.755 

1.638       +1.297 

1.025       +0.224 

1.037      -0.274 

Mean  Place 

SO'.OQO    33"-9S 

30«.684    49"-93 

S9".290    75".66 

43"076    45"." 

ly^a,  Dm  a 

+0.02         -O.OI 

-0.03         +0.01 

-O.OI           0.00 

+0.01           0.00 

J)^  S,  D-  8 

-O.I 

-I.O 

-0.1 

-1.0 

-0.1 

-I.O 

0.0 

-1.0 

[Bph  15I 


^ 
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APPAKENT  PLACES  OF  STARS,  1915. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  i.o 
10.9 
20.9 

30.9 

Feb.    9.8 

19.8 

Mar.    1.8 

11.8 

21.7 

317 

Apr.  10.7 
20.7 
30.6 

May  10.6 
20.6 

30.5 
June  9.5 

19.5 
29.5 

July  9.4 

19.4 
29.4 
Aug.  8.4 
18.3 
28.3 

Sept.  7.3 
17.2 
27.2 

Oct.  7.2 
17.2 

27.1 

Nov.  6.1 

16.1 

26.1 

Dec.    6.0 

16.0 
26.0 

35-9 


t  Heronlii. 

Mag.  3.8 


Sec  S,  Tan  d 
Mean  Place 


ly^  a,  Dm  a 


Ricbt       I    Declma- 
Asnnsion.  I    tion  N. 


h     m 

17  37 


8 
2.41 

2.59 
2.83 

312 

3-44 

379 

4.15 

4-53 
4.91 

5-27 

5.62 

5.95 
6.25 

6.51 
6.73 

6.90 
7.02 
7.10 
7.12 
7.08 

6.99 
6.86 
6.68 

6.45 
6.20 

5.92 
562 

5.32 
503 
4.76 

4-52 

432 
4.16 
4.07 

4.03 

4.06 
4.14 
430 


18 

3a 

35 

36 
38 
38 
36 

35 

33 

30 
36 

32 

17 

13 

8 

3 

4 
9 

13 
18 

23 

35 
28 

30 

30 
29 

27 

24 

20 
16 

9 
4 
3 

8 
16 


+  46    2 


ti 


513 
48.0 

44.9 
42.1 

39.7 

37.8 
36.6 

35.9 
35.9 
36.5 

37.7 
39.5 

41.7 

44.3 
47.2 


33 

31 
38 

24 
19 

13 

7 

o 

6 
12 

18 
22 

36 

39 
31 


32 

32 


50.3 
53.5 
56.7 

62.8  3° 
27 

65.5 
67.9 

70.0 

71.7 

72.9 


24 
21 

17 
12 

8 


T/Pftvonii. 

Mag.  3.6 


73.7 
74.0 

73-9 
73.2 
72.0 

70.4 
68.3 

65.9 
63.0 

59.9 

56.6 
53-2 
49-9 


3 
I 

7 
12 

16 

21 

24 
29 

31 
33 

34 
33 


1.441       +1.037 
3"-939    63".8i 


-0.03 
0.0 


+0.01 
-1.0 


Rich!       I    Dcdina- 
Ascensioo.        tion  S. 


h     m 

17  37 


■ 
21.05 

21.47 

21.97 

22.53 
23.14 

23.79 
24.46 

25.14 
25.81 

26.48 

27.12 
27.74 
28.31 
28.83 
29.29 


29.69 

30.01 

30.25- 

30.40 

30.46 


32 

24 

5 
6 

4 


12 

20 
28 


30.42 

30.30 
30.10 
29.82 

2948  ^t 

29.10 
28.69  ^^ 
28.28  ^' 
27.87  ^' 
27.50 


37 
31 


27.19 
26.96 
26.81 
26.76 
26.82 


23 

15 

5 
6 


27-25  _ 
27.62  -^^ 


42 

50 
56 
61 

65 

67 
68 

67 
67 

64 

62 

57 

52 
46 
40 


-6441 
II 

8.5 
6.4 

4.6 

3.0 
1.8 


7  I 


1.0 

0.5 

0.3 
0.4 

0.9 

1.8 
2.9 
4.2 

5.9 

7^7 


31 

z8 

16 

13 

8 

5 

3 

I 

5 
9 

II 

13 

17 
18 

20 


22 

33 


9-7 
II. 9 

14.1 

16.4  ^2 
18.6  " 

31 
20.7 
22.6  '9 

24.3  '' 

25.7 
26.7 

27-3 

27-5 
27.2 

26.5 
25.3 

23.8 
21.9 
19.7 

17.4 
150 

12.5 
10. 1 

7.9 


00  I>iaooBii. 

Mag.  4.9 


Right 


14 

10 

6 

3 

3 

7 
12 

15 
19 

32 

23 
24 

25 

24 
23 


2.339         -2.LI4 

23\i56      4''.97 


h     m 

17  37 

■ 
23.27  ,, 

23 

23-49 
23.82  ^^ 

24.25  ^ 
24.76 


51 

57 


25.33 

25.94 
26.58 

27.23 
27.86 


61 
64 

65 
63 
59 


28.45 
28.99 

29.46 

29.86  ^ 

30.16  ^° 


54 
47 


+0.05        -o.oi 
0.0  -1.0 

(Eph  15I 


30.37 
30.48 

30.49 

30.39 
30.19 

29.90 

29.52 
29.06 

28.53 
27.95 

27.33 
26.69 

26.04 

2540 
24.80 

24.24 

23-75 

23.35 

23.04 
22.83 

22.75 
22.78 

22.92 


21 

II 
I 

10 
20 

29 

38 
46 

S3 

58 
62 

64 

65 
64 
60 

56 

49 
40 

31 

31 

8 

3 
14 


Declina- 
tion N. 


/^O^volii. 

Mag.  3.9 


Right 


+6847 


II 


35 
33 


37.2 
33.7 

27.5  '^ 

25.0  *5 
19 

23.1 

21.8  '3 

21.2 
21.2 
21.9 


6 

o 

7 
14 


19 
24 
38 


23.3 
25.2 

27.6 

33.6  ^' 
33 

^^'^  34 
40.3  ^J 

43.7  VI 

47.0  33 

50.2  3^ 
39 

55-7  f^ 

^»  ^  23 

59.7  " 
61.0 '3 

8 

61.8 
62.1 
61.9 

61. 1 

58.0 

55.8 

53.1 
50.0 

46.7 


32 

27 
31 

33 
35 


43.2 
36.0  36 


36 


2.765      +2.577 
26V848    50".32 


-0.07 
0.0 


+0.02 

-T.O 


h     m 

17  39 


a 
5.61 
5.81 
6.04 
6.29 
6.56 

6.85 

7.15 

7.45 

7.75 
8.05 


20 

^3 

25 
27 

29 

30 

30 

30 

30 
28 


28 


8.33 
8.61 
8.86  ^5 

9.10  ^-^ 

931 


31 


9.50 
9.65 
9.77 
9.85 
9.90 

9.90 
9.87 

9-79 
9.69 

9.56 

9.40 

9.24 
9.07 
8.90 

8.75 

8.63 

8.54 
8.48 

8.47 
8.51 

8.60 

8.73 
8.90 


19 
15 

la 
8 

5 

o 

3 
8 

o 

3 
6 

6 

7 
7 
5 


9 
6 

I 
4 
9 

13 
17 


tionK. 


+  435 

57-6 ,. 
55-9  '1 

52.6  '* 
51.2  '* 

XI 

50.1 

49.3 

48.9 

48.8 
49.0 


49.6 
504 

51.6 

52.9 

544 

560 

57.6 

59.2 
60.8 

62.3 '' 

63.6 

64.8  " 

65.9  " 
66.7 

673 


& 

4 
I 
3 

6 
8 

13 

15 
16 

16 
16 
16 


67.8 
68.0 
68.1 
67.9 

67.5 

66.8 
66.0 

64.9 
63.6 
62.2 

60.6 

58-9 ;; 

57.1 


2 

I 
3 

4 

7 

S 
II 

14 
16 

17 


1 .003     +0.080 

i6».387    67".io 


0.00 
0.0 


0.00 
-i.o 


APPARENT  PLACES  OP  STARS,  1915. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  i.o 
10.9 
20.9 

30.9 

Feb.    9.9 

19.8 
Mar.    1.8 

11.8 
21.7 

31-7 

Apr.  10.7 
20.7 
30.6 

May  10.6 
20.6 

30.6 
June   9.5 

19.5 

29.5 
July    9.4 

19.4 

29.4 

Aug.   8.4 

18.3 
28.3 

Sept.  7,3 

173 
27.2 

Oct.    7.2 

17.2 

27.1 

Nov.   6.1 

16.1 

26.1 

Dec.    6.0 

16.0 
26.0 

35-9 


Secd,Tand 
Mean  Place 


t^  Sooipli. 
Mag.  3.Z 


Right 


h     m. 
17   41 

s 

37-37  ,. 
37.63  '^ 

37.94  \^ 
38.28  3^ 

38.65  ^^ 


39.03 
39.42 
39.82 
40.22 
40.61 

41.00 

41.36 
41.71 
42.03 
42.32 

42.58 
42.80 

42.97 

43.09 
43.16 

43.18 

43.15 
43.07 
42,94 
42.77 

42.58 

42.37 
42.16 

41-95 
41.76 

41.61 

41.50 
41.44 
41.44 
41.50 

41.62 
41.80 
42.03 


38 

39 
40 
40 
39 
39 

36 
35 

3a 

36 

23 

17 
13 

7 


3 
8 

13 
17 
19 

21 
21 
21 

19 
15 

IX 

6 

o 

6 

13 

18 
23 


Dcdin*- 
tionS. 


-40    5 


// 


48.1 
47.2 

46.5 
46.0 

45.6 

45-4 
45.3 
45.3 
45.4 
45.6 

46.0 
46.4 
46.9 
47.6 

48.3 

49.1 
50.0 

50.9 
51.9 
52.9 

53.9 
54.8 

55.5 
56.2 

56.7 

57.0 
570 
56.8 

56.4 
55.8 

55.0 
54.0 

52.9 

51.7 
50.6 

49-5 
48.4 

47.5 


9 
7 
5 

4 

3 


4 

5 

7 

7 
8 

9 

9 
10 

10 

10 

9 
7 
7 
5 
3 

o 

3 

4 
6 

8 

10 
II 
12 
II 
II 

II 


1.307      -0.843 
38-.363    42 ".51 


+O.03 
0.0 


0.00 
-1.0 


pi  Henmlls. 
Mag.  3.5 


Right 


h     m 

17  43 


6^83 
7.01 

7.23 
7.48 
7.76 

8.06 

8.37 
8.69 

9.00 
9.31 

9.61 
9.90 
0.17 
0.41 
0.62 

0.79 

0.93 
1.04 

1. 10 

1. 11 


18 
33 

as 
38 

30 

31 
3a 
31 
31 
30 

39 

a7 
24 

31 

17 

14 
II 

6 

I 

3 


7 
II 

14 


1.09 

1.02 

0.91 

0.77 

0.60 '7 

30 

21 

31 
31 

19 

9-41  „ 
9.28  '3 

9.I0 

9.13 
9.14 


0.40 
0.19 
9.98 

9-77 
9.58 


9.19 
9.29 

9.44 


10 
15 


Declina- 
tion N. 


+  2745 


ft 


59.8 

57.0 

54.3 

51.9 
49.8 

48.1 
46.9 

46.3 
46.2 
46.6 

47.5 
48.9 

50.7 
52.8 

55.2 


38 

37 

24 

31 

17 

13 

6 

z 

4 
9 

14 
18 

31 

24 
36 


37 
36 
36 


57.8 
60.5 

63.1 

^5-7  ,, 

68.2  ^5 

33 

70.4 

72.5 
74.2 

75.6 
76.8 


31 


17 
14 
13 

7 


77.5 

77.8 

77-7 

77.3 
76.4 

75.1 

73-5 

71.5 
69.2 

66.7 

64.0 
61.2 

58.3 


3 

I 

4 

9 

13 

16 
30 

23 

25 
37 

38 
39 


1. 130      +0.527 
7V878    7o".86 


-o.oi  0.00 

0.0  -1.0 

[Bph  15) 


f/)  Diaoonis. 

M^.  4.9 


Right 


h     m 

17  43 
■ 
22.39 

22.61  " 
22.96  ^^ 

23.43  ^^ 

24.00  f  7 
64 

24.64 

71 
25.35  I 

26.09 

26.84 

27.57  g 

28.26  ^ 
28.90^ 

29.45  ^? 
29.91 

30.27 


74 
75 


46 

36 
34 


13 

O 
13 

24 

35 

46 

55 


30.51 
30.63 

30.63 

30.51 
30.27 

29.92 
29.46 
28.91  ^ 
28.28  ^3 

27.58  7^ 
74 

26.84 
26.07 
25.29 

24.52 
23.78 

23.10 

22.49 
21.97 

21.57 
21.29 


77 
78 
77 
74 
68 

61 

52 
40 
38 


15 
21.14 

21.13    ' 
21.26  '^ 


Declina- 
tion N. 


+  72  10 


/f 


74-6  3<j 
71.0  ■* 

67.733 
64.8  '9 
62.3  '5 


30 
14 

7 

o 

6 

13 

19 

23 
38 

31 
32 

73-3 
76.7  ^ 
80.2^5 

83.5  ^^ 

86.6  ^' 
30 

89.6 
92.2 

94.4 

96.3 
97.6 


60.3 

58.9 
58.2 

58.2 

58.8 

60.0 
61.9 
64.2 
67,0 
70.1 


36 

33 


98.5 
98.9 

98.7 

98.0 

96.8 

95.1 

92.9 

90.3 

87.3 
84.0 

80.5 
76.9 

73.4 


19 

13 

9 


4 

3 

7 
12 

17 

33 
36 

30 
33 
35 

36 

35 


3.269         +3. 113 

36«.8o6    87".i2 


-0.08 
0.0 


+0.01 
-1.0 


y  Ophivchi. 
Mag.  3.7 


Right 


h     m  « 

17  43 

8 
37.02 


37.22 

37.45 
37.70 


30 

23 
25 

37-97  II 
39 

38.26 

38.55  ; 
38.86  3^ 

39-'6f^ 

39.45  4 

39.74 
40.02 

40.28 
40.52 
40.73 


38 

36 
24 

31 
19 


40.92 

41.08 

41.21 

41.30 

41.35 

41.36 

41.32 
41.26 
41.16 
41   03 

40.88 
40.71 

40.54 
40.38 

40.23 

40.10 
40.01 

39.95 

39-94 
39.98 

40.06 
40.19 
40.36 


16 

13 

9 

5 
I 

4 

6 

10 

13 
15 

17 

17 
16 

15 
13 

9 
6 

I 

4 
8 

13 

17 


Dcclinar 
tionN. 


+     244 


It 


9.1 

7.5 

5-9 
4.4 
3.1 

2.1 

1.3 
0.8 

0.7 
0.9 

1.5 
2.3 
3.4 
4.6 
6.0 


16 
16 

IS 

X3 
10 

8 

5 

I 

a 
6 

8 

iz 

13 
14 
15 

16 


7.5 

9-1 
0.6 '5 

15 

14 


2.1 
3.5 


4.7 
5.8 
6.8 
7.6 
8.2 

8.7 
8.9 

8.9 
8.8 
8.4 


13 

II 
10 

8 
6 

5 

3 

o 
I 

4 
6 


7.8 

7.1 
6.1 

4-9 
3.6 '3 

15 


7 
10 

13 


2.1 

0.5 
8.9 


16 
16 


1. 001        •fO.048 
37-.798    i8".38 


0.00 
0.0 


0.00 
-i.o 
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APPARENT  PLACES  OF  STARS,  1915. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  I  .o 
10.9 
20.9 

30.9 

Feb.    9.9 

19.8 

Mar.    1.8 

II. 8 

21.7 

31-7 

Apr.  10.7 
20.7 
30.6 

May  10.6 
20.6 

30.6 
June  9.5 

195 

29.5 
July    9.4 

19.4 

29.4 

Aug.   8.4 

18.3 
28.3 

Sept.  7.3 

173 
27.2 

Oct.    7.2 

17.2 

27.1 

Nov.   6.1 

i6.i 

26.1 

Dec.    6.0 

16.0 
26.0 
36.0 


89  HerculU. 
Mag.  5.5 


Right 
Aaoension. 


h     m 
17    31 

s 

58.43 
58.60  ^7 

58.81   " 

5906  ^5 


27 
29 


31 


59.33 

59.62 

59.93  ,^ 
60.24-^ 

60.55  ^' 
60.86  ^' 

61.16 

61.45 
61.72 

61.97 

62.19 


Declina- 
tion N. 


62.38 

62.53 
62.64 

62.71 

62.74 


29 

27 

22 

19 


15 
II 

7 

3 

I 


10 
13 


Sec  S,  Tan  <5 
Mean  Place 


62.73 

62.67 

62.57 

62.44 

62.28  '^ 

19 

62.09 

61.89 

61.68 

61.48 

61.29 


20 
21 
20 


61.12 
60.98 
60.89 
60.84 
60.83 


19 
17 

14 
9 

5 

I 

5 


10 


60.88 
60.98 
61.12  ^4 


+  26    3 


35.6 

32.9 

30.3 
27.9 

25.9 

24.3 
23.1 
22.4 

22.2 
22.6 

235 
24.9 

26.7 

28.7 

31. 1 

33.6 
36.2 

38.9 
41.5 
43.9 

46.2 

48.3 
50.1 

51.5 
52.7 

53.5 

53-9 

53.9 
53.6 

52.9 

51-7 
50.2 

48.4 

46.3 
43-9 

41-3 
38.6 
35.8 


27 
26 

24 
20 
16 


12 

7 

2 

4 
9 

14 
18 
30 
24 

26 

27 

26 

«4 
^3 

21 
18 

14 
12 

8 

4 

o 

3 

7 
12 

15 
18 

21 

24 
26 

27 
28 


S  DiacontB. 

Mag.  3.9 


Right 
Ascension. 


h     ni 
17    52 

1.38 

T.55 
1.79 

2.09 

2.45 


17 
24 
30 
36 
40 


1. 113        +9.489 
59".469    46".  13 


2.85 
3.28 

372 
4.18 

4.63 

5.06 

546 
5.82 

6.14 

6.41 

6.61 
6.76 
6.83 
6.84 
6.78 

6.65 
6.46 
6.21 

5.91 
5.57 

5.20 

4.80 

4.40 

4.00 

3.62 

3-27 

2.97 

2.72 

2.53 
2.42 

2.39 
2.43 
2.55 


43 

44 
46 

45 
43 

40 

36 

3» 
27 

20 

15 

7 

I 

6 
13 

19 

25 
30 
34 
37 

40 
40 
40 

38 
35 

30 

25 

19 
II 

3 

4 
12 


Declina- 
tion N. 


+  5652 


// 


56.9 
53.4 
50.1 
47.1 
44.5 

42.4 
41.0 
40.2 
40.0 

40.5 

41.7 

43.4 

45.7 
48.4 

51.4 

54-6 
58.0 
61.4 
64.7 
67.9 

70.9 
73.6 

75.9 
77.9 
79-4 

80.4 
80.9 
80.9 
80.4 

79.4 

77.8 
75.8 

73-3 
70.5 
67.3 

63.9 
60.4 

56.9 


35 

33 

30 
26 

21 

14 

8 

2 

5 
12 

17 

23 
27 

30 
32 

34 
34 
33 
32 

30 

27 

23 
20 

15 
10 

5 
o 

5 
10 

16 

20 

25 
28 

32 
34 

35 
35 


85  Dxmconii. 

Mag.  5.0 


Right 
Ascension. 


1.830        +1.533 
3».6o8    68".48 


h     m 

17  53 


8.82 


21 


39 
56 


903 
9.42 

998    ,, 

10.68    l"" 

83 

1.51 
2.42 

3.39 
4.38 

5.35 


6.28 

7.13 
7.88 

8.50 
8.98 

9.31 

9-47 
9.46 

9-^9 
8.96 

8.47 
7.84 

7.08 

6.21 

5.25 


91 
97 
99 
97 
93 


85 

75 
62 

48 

33 

16 
I 

17 
33 
49 

63 
76 

87 
96 

102 


423 
3.16^^7 
2.07 
0.99 

9.95 


109 
108 


8.97 
8.09 

7.32 
6.70 
6.23 

5-95 
5.85 

■5-94 


104 
98 


88 

77 
62 

47 
28 

10 


Declina- 
tion N. 


+7658 


n 


17.8 

14.4^* 

II. I  ^^ 
8.1  30 

20 
15 

8 

I 

5 

XI 

x8 
22 

27 

30 

33 

33 
34 


ff  Hercnlls. 
Mag.  4.0 


Riffht 
Asoenstan.. 


3.5 
2.0 

1.2 

I.I 

1.6 

2.7 

4-5 
6.7 

9.4 

12.4 

15.7 
19.0 


22.4 

25.8  34 
29.0 


32.0 

34-7 
37.0 

390 
40.5 

41.5 
42.0 

42.0 

41.5 
405 


32 
30 

27 

23 
20 

15 
10 

5 
o 

5 
10 

15 


21 

24 
28 


39.0 

36.9 
34.5 

28.5  ^' 
34 

25- 1 

21.6  35 
18.1  35 


h      m 

17  53 


4.436      +4.322 

15". 179     29".4i 


s 

18.97 
19.14 


17 

21 


'935  _ 

19.60  5 
^      28 


19.88 

20.19 
20.52 

20.86  3** 
34 


31 


33 


21.20 
21.53 

21.86 


22.17 
22.46  ^9 
22.72 


33 

33 


31 


26 
22 


22.94  ^^ 

23- 1 3 
23.28  '5 
10 


23.38 
23.44 
23.45 


6 

I 

4 


23.41 

2333 
23.20 

23.03  ^l 

22.83 


8 

13 


20 
23 


22.60 

22.36 

22.11 

21.87^^ 
21.64^3 


24 
25 


21 

21.43  ^, 
21.26^7 

21.13'^ 

21.05 

21.02 


3 

2 


8 


21.04 
21.12 
21.26'^ 


+  3715 


29.1 

26.0  3' 

23.1  '' 

2* 
20.4      ' 

23 


I8.I 

16.2 
14.9 
I4.I 
14.0 
14.4 


19 

8 
I 

4 
10 


15.4 
16.9 

18.9 

21.3 
24.0 


15 

30 

24 

27 
28 

26.8 

29.8  3^ 

32.9  3' 

41.3 

«-^  ^i 
45.8  " 

47-5  ; 

48.8  '3 
10 

49.8 

50.3 

50.3 

49-9 
49.0 

47.7 
45-9 


o 

4 

9 

13 

iS 

38-5  '* 
30 

35.5  ^, 

31 


32.4 
29.3 


1.256     +0.761 
2o'.263    4o"o7 


D^^  ay  Dw  a 


-o.oi 
0.0 


0.00 

-I.O 


-0.04  0.00 

0.0  -I.O 

fEph  is] 


-O.II 

0.0 


+0.01 

-I.O 


-0.02 
0.0 


0.00 

-1.0 


APPARENT  PLACES  O'F  STARS,  1915, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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Mean  Solar 
Oate. 


Jan. 


Feb. 


Mar. 


i.o 
10.9 
20.9 

30.9 
99 

19.8 
1.8 
11.8 
21.7 

31-7 

Apr.  10.7 
20.7 

306 
May  10.6 

20.6 

306 
June  9.5 

19-5 

29.5 
July    9.4 

19.4 
29.4 
Aug.  8.4 
18.3 
28.3 

Sept.  7.3 

1 7-3 
27.2 

Oct.    7.2 

17.2 

27.1 

Nov.  6.1 

16.1 

26.1 

Dec.    6.0 

16.0 
26.0 
36.0 


y  OphiuoM. 
Mag.  3.5 


Mean  Place 


33281**— 1915 


Right 
Ascension. 


h     m 

17  54 


s 

20.04 
20.23 
20.46 
20.72 
20.99 


19 

23 
26 

27 
30 


21.29 

21.59  3® 

21.00  '^ 

22.21  '* 
31 

30 
29 


22.52 

22.82 
23.H 

2364  ° 
23.88  '* 

21 

24.09 

24.27 
24.42    ^ 

24-53  "" 
24.59 


18 


II 
6 

3 


24.62 
24.61 

24.55 
24.46 

24.34 

24.20 
24.04 

23.87 
23.71 
23.56 

23.43 

23.34 
23.29 

23.27 
23.31 

23.39 
23.52 
23.69    ' 


I 
6 

9 
12 

14 

16 

17 
16 

13 

9 

5 

2 

4 
8 

13 


f  HerouliB. 
Mag.  3.8 


Declina- 
tions. 


-9  45 


// 


58.9 
59.8 
60.7 
61.6 
62.4 

63.0 

63.5 
63.8 

63.8 
63.7 

63.4 
62.9 

62.2 

61.4 

60.5 

59.6 
58.7 
57-9 
571 
56.3 

55.7 
55.1 
54.6 
54.2 
53-9 

53.7 
53-5 
53.5 
53-5 
53.6 

53.8 
54.0 
54.4 
54-9 

55.5 

56.2 
57.0 
57-9 


9 

9 

9 
8 

6 

5 

3 
o 


5 

7 
8 

9 
9 

9 
8 

8 

8 

6 

6 

S 

4 

3 

2 

2 
o 
o 


4 

5 
6 

7 

8 
9 


1. 015      -0.172 
2o".790    5o".7i 


0.00  0.00 

0.0  -I.o 

—28 


Right 
Ascension. 


h     m 

17  54 


s 

26.61 

26.78 

26.99 
27.23 

27.50 


17 

21 
24 

«7 
30 


27.80 
28.11  31 
28.42  3^ 
28.74  ^^ 
29.06  ^^ 
31 

^9-37  ,^ 
29.66  ^l 

29.94  " 

30.19 

30.41 


28 

as 

22 


30.60 

30.76 
30.87 

30.94 
30.96 

30.94 
30.88 

30.78 

30.64 

30.47 

30.27 
30.06 

29.85 
29.63 

2943 


19 

16 
II 

7 

2 


10 
14 

17 
20 

21 
21 
22 
20 

17 


29.26 
29.  n  [^ 
29.00 
28.94 
28.93 


28.97 
29.06 
29.20 


II 

6 

I 

4 


9 

14 


Declina- 
tion N. 


+  2914 


tt 


695 II 

66.8  '7 
64.3  *5 

62.2 


21 


60.5 

59-2 
58.5 

58.4 
58.8 


17 

13 

7 

I 

4 
9 

61. I  ^J 

62.9  '^ 
65.1 " 

67.6  *s 
26 

70.2 

72.9 

75-7 
78.4 

81.0 


83.4 
85.6 

87.4 
89.0 

90.3 

91. 1 
91.6 
91.6 

91.3 
90.5 


27 
28 
27 
26 
24 

22 
18 
16 

13 
8 

5 
o 

3 
8 

12 


16 


893 

85.8  '9 
83.6  "^ 

81.1  ^5 

27 

78.4 
75-6 


72.7 


2S 

29 


1. 146      +0.560 
27'. 714    82".89 


-o.oi  0.00 

0.0  -1.0 

[Eph  15] 


y  Diaoonls. 

Mag.  2.4 


Right 
Ascension. 


h     m 

17  54 


8 
36.05 
36.22 

36.44 
36.72 
37.04 


17 
22 

28 

3a 
36 


37.40 

37.79  ^: 

38.19 
38.60 

39.01 


40 

41 
41 

39 


39.40 

39.77 
40.10 

40.40 

40.65 

40.85 
41.00 
41.08 
41. II 
41.08 

40.99 
40.84 

40.64 

40.39 
40.10 

39-79 
39.45 
39.11 
38.77 
38.45 


37 

33 

30 

as 
20 

15 
8 

3 
3 
9 

20 

as 
29 

31 

34 
34 
34 
32 
30 


38.15 
37.90  ^^ 
37.69 

37.54 
37.46 


21 
8 


37.44    ^ 

37.49  /^ 
37.62  ^ 


Declina- 
tion N. 


+  51  29 


»» 


43.1 
39.6 

36.4 
33.4 
30.9 

28.8 

27.4 
26.5 

26.3 

26.8 


35 
32 
30 

as 
21 

14 

9 

2 

5 
II 


27.9  „ 
29.6  '7 

31.8 


34.4 
37.3 


22 

26 
29 

3^ 


40.5 
43.8  33 
47.1  33 

50.4 
53.6 

56.5 
59.2 
61.5 

63.4 
64.9 

66.0 
66.5 
66.5 
66.1 
65.1 


63.6 
61.7 

59.3 
56.5 
53.4 


33 

3» 
29 

27 

^3 

19 

IS 
zi 

5 
o 

4 
xo 

15 


19 
24 

28 
31 

33 
50.1 
46.7  3^ 
43.2  35 


1.606      +1.257 
37"-93a     54".34 


-0.03 
0.0 


0.00 
—1.0 


67  Ophiuohi. 
Mag.  3.9 


Right 
Ascension. 


h     m 
17  56 


22.50 
22.68 

22.90 

23.14 
23.41 


18 

22 
24 

a7 
28 


29 


23.69 
23.98 
24.28  3° 

24.58  II 

24.88  3^ 
29 

"5-'^8 
25.45 

25.72  *' 

25.97  ^^ 
26.19 


22 


26.39 
26.56 

26.70 

26.80 

26.86 

26.88 
26.86 
26.80 
26.71 
26.58 

26.43 
26.27 

26.10 

25.93 
25.78 

25.65 

25.55 
25-48 
2546 
2549 

25.56 
25.67 

25.83 


20 

17 

14 

10 

6 


2 
6 

9 
3 
5 

6 

7 
7 
5 
3 

o 

7 

2 

3 

7 


II 
16 


Declina- 
tion N. 


+    255 

5^-3  x6 

^^■"^  x6 
53.1  " 

516 'S 

-^   ..    12 
50.4  „ 

49-3 
48.6 

48.1 

48.0 

48.3 

48.8 

49-7 
50.8 

52.1 

53-5 

55.1 
56.7 
58.3 
59.8 
61.2 

62.5 

637 

64.7 
65-6 

66.2 

66.7 
67.0 
67.0 
66.9 
66.6 

66.0 

653 

64.4 
63.2 

61.9 

60.5 

58.9 

57-3 


7 

S 

I 

3 
5 

9 

I 

3 
4 
6 

6 
6 

5 

4 
3 

2 
o 

9 
6 


3 
o 

I 

3 
6 

7 

9 
12 

13 
14 

16 
16 


i.ooi       +0.051 
23". 292    65".30 


0.00 
0.0 


0.00 
-1.0 
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APPARENT  PLACES  OE  STARS,  1915. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan. 


Feb. 


Mar. 


i.o 
10.9 
20.9 

309 
9.9 

19.8 
1.8 
II. 8 
21.8 

31-7 

Apr.  10.7 
20.7 
30.6 

May  10.6 
20.6 

30.6 
June  9.5 

195 

29.5 
July    9-5 

19.4 

29.4 

Aug.   8.4 

18.3 
28.3 

Sept.  7.3 

17.3 
27.2 

Oct.    7.2 

17.2 

27.2 

Nov.   6. 1 

16.1 

26.1 

Dec.    6.0 

16.0 
26.0 
36.0 


Seed,  Tan  ^ 
Mean  Place 


ly^Gj  Dm  a 
Df  d,  BmS 


e 

Mag.  3.9 


Right 
Ascensum. 


h     m 

17  59 


8 


59.86  ^» 
60.19  ^l 
60.57^ 


40 

44 

45 
46 

47 


60.97 

61.41 
61.86 
62.32 
62.79 
63.26  ^7 
45 

^^'  44 
64.15^ 

6457  ^ 
64.96  II 
65.32  g 

65.64 

65-91 II 
66.13 " 
66.29 
66.38  9 

4 
66.42 
66.39    ^ 
66.30 
66.16 

65.97 

65.74 

65.49 
65.22 

64.96 

64.72 

64.51 

64.35 

64.25 
64.21 

64. 


64. 
64, 
64. 


14 
19 
23 

25 
27 

26 

24 
21 

16 
10 

4 

24    ^ 
II 

35 


52 '7 
.76  ^4 


Dedinap 
tionS. 


-50    5 


// 


60.4 

58.9 
57-5 
56.4 
55.4 

54-6 
54.1 
53-7 
53.6 

53.7 

53.9 
54.4 
55.1 
55.9 
56.9 

58.1 

59.5 
60.9 

62.4 
63.9 

65.4 
66.8 

68.1 

69.2 

70.0 

70.6 
70.9 
70.9 
70.6 
69.9 

68.9 
67.7 
66.2 
64.6 
62.9 

61.2 

59.5 
57.9 


15 
14 
II 
10 
8 

5 
4 

I 

I 
2 

5 

7 
8 

o 


4 
4 
5 
5 
5 

4 

3 

I 

8 
6 

3 

o 

3 

7 
o 

2 

5 
6 

7 


1-559 
6o".826 


-I. 196 
54".7o 


+0.03 
0.0 


0.00 

-1.0 


ySacittazU. 
Mag.  3.1 


Right 


h     m 

18     O 

a 
19.92 

20.15  ^^ 

20.40  *^ 

20.69  ^^ 

21.01  ^^ 
33 

21.34 
21.69  ^5 

22.04  ^? 
22.40  ^ 

22.75  ^^ 

35 

23.10 
23.44  I't 

23.76  ^ 
24.06  ^f 

24.34  ' 


28 

25 


24.59 
24.81 

24.98 

25.11 

25.20 

25.24 
25.23 
25.18 
25.08 

24.95 

24.79 
24.61 

24.42 

24.23  '^ 

24.06  '7 

•    14 

23.92 

23.81 

23.74 
23.73 
23.76 


22 

17 

13 

9 

4 

I 

5 
10 

13 
16 

18 
19 


23.85 
24.00 


II 

7 

I 

3 
9 


Declina- 
tions. 


15 


24.19^9 


-3025 


tf 


41. 1 
40.8 

40.5 

40.3 
40.1 

40.0 

39.9 
39.9 
39.8 
39.8 

39.8 
39.8 
39.8 
39.8 

39.9 

40.1 
40.4 

40.7 
41. 1 

41.5 

42.0 
42.4 
42.9 

43.3 
43.6 

43.8 
43.9 
43.9 
43.7 
43.4 

430 

42-5 
41.9 

41-3 
40.7 

40.x 
39.6 

39-2 


3 

3 

2 


I 
o 
I 
o 


o 
o 

o 
I 

2 

3 
3 

4 
4 
5 

4 
5 

4 

3 

2 

I 
o 

2 

3 

4 

5 

6 

6 
6 
6 

5 

4 


1. 160      -0.587 
20". 778    34".24 


+0.02  0.00 

0.0  -I.o 

[Bph  15] 


70  Ojihiiichi. 

Mag.  4.1 


Right 
Adoension. 


h 
18 

a 
8.70 

8.88 

9.09 
9-33 
9.59 


m 
I 


18 
21 
24 
26 


28 

0.16^9 
0.46  3^ 
0.76  ^"^ 

1.06  3^ 

30 

1.36 


28 

27 


1.64 
1. 91 
2.16^5 
2.39  ^^ 

2.60 
2.78 
2.92 
3.02 

309 

3-11 
3.10 

3.04 

2.95 
2.83 

2*.  68 
2.52 

2.35 
2.19 

2.03 

1.90 
1.80 

1.73 
1.71 

1.73 

1.79 
1.90 
2.06 


21 

18 

14 
10 

7 

2 

I 
6 

9 
12 

15 

16 

17 
16 

16 
13 

10 

7 

2 

2 
6 

II 
16 


Declina- 
tion N. 


+     2  30 


// 


57.0 

55.4 
53.8 

52.4 
51. 1 

50.1 

49.3 
48.8 

48.7 
48.9 

49-4 
50.2 

51.3 
52.6 

54.0 

55-5 

57.1 
58.6 

60.1 
61.5 

62.8 

639 
64.9 

65.7 
66.4 

66.8 
67.0 
67.1 
670 
66.6 


16 
16 

14 

13 
10 

8 

5 

I 

2 
5 

8 
I 

3 
4 

5 

6 

5 
5 

4 
3 

I 
o 
8 

7 
4 

2 
I 
I 

4 
5 


TSOphiachL 

Mag.  3.7 


Right 
Aacenaion.  !    tionN. 


8 

9 
II 


66.1 

65.3 
64.4 

63.3 
62.0  '3 
15 
60.5 
59.0  '5 


57.4 


16 


h 
18 


m 

3 


18.31 
18.48  '7 
18.69  " 
18.92  ^3 
19.18 


26 

28 


19.46 

19.74 
20.04 


28 
30 

20.34  ^° 

20.64  ^^ 
29 

20.93 

21.21 

21.48 

21.74 
21.97 


28 
27 
26 


23 
20 


1. 001      -^0.044 
9V496    65".9i 


0.00 
6.0 


0.00 
-1.0 


22.17 
22.34 
22.48 
22.58 
22.64 

22.66 

22,63 

22.57 
22.47 

22.34 

22.19 
22.03 

21.85 

21.68 
21.52 

21.37 
21.26 
21.18 
21.15 
21.16 

21.22 
21.32 
21.46 


17 

14 

10 

6 

2 

3 
6 

o 

3 
5 

6 
8 

7 
6 


10 
14 


+   932 

54-5 

52.5^ 
50.6  " 

48.9 '' 

47.4  '' 
46.1 

45-2  ! 

44-7  I 
44.6 

44-9  : 


10 


45.5 
46.5  ^^ 
47.8  '^ 
49.4 


51.1 


16 

17 
19 
53-0 

60.6'* 
17 

62.3 ,. 
63.8  ]l 
65.1  '^ 
66.2 

67.0 


II 

8 
6 


67.6 

68.0 
68.1 

67.9 
67.5 

66.8 

659 

64.7 

63.3 
61.7 


4 
I 
2 

4 

7 
9 

13 

14 
16 
18 


58.0  ^ 

56.. " 


1. 01 4      40.168 
I9».i6i    63".6s 


0.00 
0.0 


APPARENT  PLACES  OF  STARS,  1915. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


0  Heronlii. 

;i  Saclttaili.       | 

7Saclttarli. 

Oroombzldge  2588. 

Hean  Solar 

Mag.  3.8 

Mag. 

4.0 

Mag.  3.2 

Mag.  5.4 

Date. 

t 

Right 

Declina- 

Right 

Declina- 

Right 

Dedina-   | 

Right 

Decima- 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

Ascension. 

tionS 

• 

Ascension. 

tion  N. 

h      m 

•       t 

h     m 

•       / 

h     m 

e 

h     m 

•            1 

18      4 

+  2844 

1/ 

18     8 

-21      4 

18    II 

-3647] 

18    12 

+  42    7 

Jan.     1 .0 

s 

12.47  „ 

47-4  ,, 

3998  ,„ 

63.0 

5 '-^5  ,, 

W  f 

23.8 

0 

58*61 

37-6  „ 

II.O 

12.62  ^s 

40.18  '" 

63.1  ' 

52.13  _ 

23.0 

0 

58.75  ;^ 

34.4 1[ 

20.9 

12.82'" 

44-7  2 

4°-4i  'i 

63.3' 

22.3 

7 

58.94  11 

3^-3  f' 

309 

^3-oS  'i 

42.3  ^^ 

4°-67  I' 

63.5* 

52.43  ^,: 

21.7 

6 
6 

^^'^2. 

28.4  "> 

Feb.     9.9 

13-32  ' 

40.1  " 

40.96  ^ 

63-7' 

52.76  f 

21. 1 

59.45  '7 

^5-9  'f 

29 

17 

30 

2 

35 

4 

31 

20 

19.8 

13-61 

384  „ 

41-26 

63.9    , 

53-11    . 

20.7 

59-76 

239'  , 

Mar.     1.8 

13-91  ^° 

37-1  »3 

41-58  3' 

64.0^ 

53.47  :^ 

20.3 

4 

60.0933 

22.3 

11.8 

14.22  3 

36-4   ^ 

41.91  33 

64.0^ 

53.85  ^! 

20. 1 

2 

60.443s 

21.4   9 

21.8 

^+•54 11 

36.1   i 

42.23  3 

63.9 

54.22  ^7 

19.9 

2 

60.80  3^ 

21. 1    ^ 

31-7 

14.86  3» 

36.S  * 

42.56  33 

63.8    ' 

54.60  3« 

19.7 

2 

61.153s 

21.4    3 

31 

8 

33 

3 

38 

0 

35 

9 

Apr.  10.7 

'5-i7,„ 

37-3  ,, 

42.89 

63.5  , 

54-98 
55-34 ,. 

19.7 

61.50 

22.3 

20.7 

15.47^* 

38-7   t 

43.20  3' 

63.2  ^ 

19.7 

0 

61.8434 

23.7  '4 

30.7 

^5-75  !' 
16.01  '^ 

4^5   ! 

43-50  3 

62.8  ^ 

5570  3 

19.8 

I 

62-^5^' 

^5-7 :: 

May  10.6 

4^-6  Z 

43-79  ^l 

44-05  7 

62.5^ 

56.03  33 

20.0 

2 

62.44  2 

28.0  ^3 

20.6 

16.24  "3 

45°  '^ 

62.1  ^ 

56.34  3' 

20.4 

4 

62.69  ^ 

30.7  "7 

»9 

20 

24 

4 

27 

4 

22 

30 

30.6 

'^•43  „ 

5°-4  ,, 

44-29  ,, 

61.7 

56.61 

20.8 

62.91 

33-7  ,, 

June   9.5 

16.60  '7 

44-50 

61.4^ 

56-85  '^ 

21.3 

5 

63.08  »7 

36.9  11 

19-5 

16.72 " 

16.80  * 

24 

44.67  ^ 

61. 1  3 

20 

57-05 ,, 
57-21  ]i 

22.0 

7 

63.20  " 

40.1  ^^ 

295 

44.80  '3 

60.9^ 

22.7 

7 
0 

63.27  I 

43.2  3 

July    9-5 

16.84  * 

1 

44-89   ' 

60.8  ' 

1 

57.31 '« 

23.5 

0 
8 

63.29 

4^-3  ^^ 

20 

19.4 

16.83 
16.77  * 

60.9 

44-94   „ 

60.7 

57.36 

24-3 

8 

63.26 

63.:  3   ° 

49-2 
5'-8"! 

29.4 

63.2  'I 

44.94    , 

60.7  ° 

57.36 

25.1 

Aug.   8.4 

16.68   9 

65.1  ' 

44.89   1 
4481    ° 

60.7^ 

57.31  ,„ 

25.8 

7 

63-05  '3 

54-^    « 

18.4 

^6-55  11 

66.8  '7 

60.8  ' 

57.21  ° 

26.5 

7 

62.87 

56-2  'I 

28.3 

16.38  '7 

68.1  '3 

44.69   * 

60.8  "^ 

57.08  '3 

27.1 

6 

62.66  " 

57.8  f^ 

«9 

9 

14 

0 

»7 

4 

24 

12 

Sept.  7.3 

^^•'9  ,„ 

69.0 

44.5^      , 

44.39 
44.21     ^° 

60.8 

56-91  ,„ 

27.5 

62-42     . 

59.0 

17.3 

20 

695  ! 

60.8  "" 

56-7^    ! 

27.7 

2 

62.16 'f 
61.88'* 

59.7  ; 

27.2 

22 

15-77  „ 

69.7 ' 

60.8  "" 

56-51 !! 

27.8 

I 

60.0  ^ 

Oct.    7.2 

'5-56!! 

69.4    3 
68.8   ^ 

44.04 '; 
43.88  '^ 

60.8  "^ 

56.30 " 

27.6 

2 

61.61  'I 
61.35  "^ 

59-8   ' 

17.2 

15-36'° 

60.7  ' 

56.11 '9 

27-3 

3 

59.1  , 

18 

II 

14 

2 

16 

5 

»4 

12 

27.2 

15.18 

67-7  „ 

43-74  ,^ 

60.5 

55-95  „ 

26.8 

61.11 

57-9  ,. 
56-3   ^ 

Nov.  6.1 

15.03    ^l 

66.2  ^ 

43.64  '° 

60.4 

55.82  '3 

26.1 

7 

60.90" 

16.1 

14.91     " 

^4-4  'f 

43.57  ; 

60.3  ' 

55-74   ° 

25.2 

9 

60.73  '^ 

54-2  " 

26.1 

14.84    7 

62.2  " 

43.55  , 

60.2  ' 

55.70   * 

24.3 

9 

60.61   " 
60.55    ^ 

5-«^ 
^^•°  30 

Dec.    6.1 

14.82    ^ 
3 

59«  :^ 

43.58  I 

60.1   ^ 
0 

55-73   1 

23.4 

9 
10 

16.0 

14.85    g 

57-2    « 

43.66 

60.1 

55-81  „ 

22.4 

60.54     . 

46-0  „ 

26.0 

14.93  ,, 

54-4   8 
51.6  ^« 

43.78  " 

60.1  "* 

55-94  ,1 

21.5 

9 

60.59  ,i 

42.8  3 

36.0 

15.06  '^ 

43.95  ^ 

60.2  "^ 

56-13  '' 

20.6 

9 

60.69 '° 

39.6  '' 

Sec  ^,  Tan  6 

1. 141       +0.549 

1.072 

-0.386 

1.249          -0.748 

1.348   .fo.904 

Mean  Place 

13*. 580    60". 20 

40".  769 

55"-37 
0.00 

52".576    i6".92 

fio'.ilp    47".»S 

D'^a^D^a 

-o.oi          0.00 
0.0          -i.o 

+0.01 

+0.02           0.0c 

> 

-0.02           0.00 

D^d,D»^ 

0.0 

-1.0 

0.0          -I.o 

0.0          -1.0 

[ 

Bph  15) 
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APPARENT  PLACES  OP  STABS,  1915. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan. 


Feb. 


i.o 

II.O 

20.9 

30.9 

9-9 


19.8 

Mar.    1.8 

11.8 

21.8 

317 

Apr.  10.7 
20.7 

30.7 
May  10.6 

20.6 

30.6 
June  9.5 

19-5 

295 
July    9-5 

19.4 
29.4 
Aug.  8.4 
18.4 
28.3 

Sept.  7.3 

17-3 
27.2 

Oct.    7.2 

17.2 

27.2 

Nov.   6.1 

16.1 

26.1 

Dec.    6.1 

16.0 
26.0 
36.0 


86  Diaconls. 

Mag.  5.0 


Right 
Ascension. 


h     m 
18    13 

a 
21.32 

21.46  ^4 

21.68" 
31 


21.99 


38 


22.37 

45 
22.82 

23.32  ^^ 

23.85 
24.40 

2495 


53 
55 
55 
54 


50 


2549 

25.99  ^, 
26.46  ^7 

26.87 

27.21 


27.48 
27.67 
27.77 
27.79 
27.72 


41 
34 
27 


19 

10 

2 

7 

15 

27.57 

2733    ^ 
27.02  ^l 

26.64  3^ 

26.21  ^l 
48 

25.73 

25.22  ^ 

24.69  ^^ 
24.16  5^ 

23.17 

221.73 
22.35 

22.05  ^ 

21.83  " 


44 
38 


22 
12 


21.71 
21.68 

21.75 


3 
7 


Dectina- 
tionN. 


+  6421 


/> 


56.3 
52.7 
49.3 
46.2 

43-4 

41. 1 

39-4 

38.3 

37.9 
38.2 

39.1 
40.7 

42.8 

45-3 
48.3 


36 

34 

31 
28 

23 

17 
II 

4 

3 

9 

16 
21 

25 
30 
3a 


51.5 
54-9 

61.8  34 

65.2  34 


34 

35 


68.4 

71.3 

73.9 
76.2 

78.0 

79.3 
80.2 

80.5 

80.3 

79.6 

78.3 

76.5 

74-3 
71.6 

68.5 

65.2 
61.7 
58.2 


3a 

29 
26 

23 
18 

13 

9 

3 

2 

7 
13 

18 
22 
27 

31 
33 

35 
35 


(^Saclttaxii. 
Mag.  2.8 


Right 
Ascension. 


h     m 
18    15 


32.30 
32.50 

32.74 
3302 

33.32 


20 

24 
28 

30 
32 


34 
35 


33.64 
33.98 

34.33  ,^ 
34.68  35 

35.03  11 
^^'^^  34 

35.72  r 
36.05 

36.36 
36.65 


33 

31 
29 

26 


36.91 

37.14^ 
37.33 !? 
37.48 
37.58 


15 
10 

6 


37.64 
37.65 
37.61 
37.52 
37.40 

37.25 

37.07 
36.89 

36.70 
36.52 

36.37 
36.25 

36.17 

36.14 
36.16 

36.24 

36.37 
36.54 


4 

9 
12 

15 

18 
18 

18 
15 

12 
8 

3 

2 

8 

13 
17 


Declina- 
tions. 


-2951 


n 


62.3 

61.9 

61.6 

61.3 

61.0 

60.8 

60.6 
60.4 
60.2 
60.0 

59.8 

59.7 
59.5 
59.4 
59.4 

59.5 
59.6 

59.8 

60.1 

60.5 

60.9 

61.3 
61.8 

62.2 

62.6 
62.8 

63.0 
63.0 

62.9 
62.7 

62.4 
62.0 

61.5 

60.9 

60.3 

59.8 

59.2 

58.8 


4 
3 
3 

3 

2 

2 
2 
2 

2 
2 

I 
2 
z 
o 

I 

I 

2 

3 

4 
4 

4 

5 

4 

4 

2 

2 
o 

I 
2 

3 

4 

5 
6 

6 

5 

6 

4 


7;  Seipentis. 
Mag.  3.4 


Right 
Ascension. 


h     m 
18    16 


53.86 
54.03 
54.23 
54.46 

54.71 


17 

20 

23 
25 
27 


29 
29 


54.98 
55.27 
5556  ,^ 
55.86  3^ 

56.17  3^ 
30 

56.76  "9 
57.04 


57.30 
57.55 

57.77 
57.96 
58.12 

58.24 
58.32 

58.36 
58.36 
58.32 
58.24 

58.13 


28 
26 

25 
22 


19 
16 

12 

8 

4 


4 
8 

II 
14 


16 

16 


57.99 
57.83 
57.67 

57.50  :i 
57.34 


16 
13 


57.21 
57.10 
57.02 

56.99 
57.00 

57.05 
57.15 
57.29 


II 

8 

3 

I 

5 

10 
14 


Dedsna- 
tionS. 


-255 


// 


26.4 

27.7 
28.9 

30.0 

31.0 

31.8 
32.4 

32.7 
32.8 

32.5 

32.0 

31.3 

30.3 
29.2 

28.0 

26.7 

25.4 
24.0 

22.8 

21.6 

20.5 
19.6 
18.8 
18.I 
17.6 

17.2 
17.0 
16.9 
17.0 
17.2 

17.6 
18.I 
18.8 
19.6 
20.6 

21.6 
22.8 
24.0 


13 

12 
II 

ZO 

8 

6 

3 

I 

3 
5 


3 

4 

2 

2 
I 

9 

8 

7 
5 

4 

2 
I 
I 
2 
4 

5 

7 
8 

10 

10 

12 
12 


eSaclttaxU. 

Mag.  2.0 


Right 


h     m 
18    18 


8 
30.90 
31. II 

31.36 

31.65 
31.96 

32.29 
32.64 
33.01 

33.37 
33.74 

34-" 

34.47 
34.81 

35.14 
35.45 

35.72 

35.97 
36.17 

36.32 

36.43 

36.49 
36.50 
36.46 

36.37 
36.24 

36.08 
35.90 
35.70 
35.50 
35.31 

35-15 
35.02 

34.94 
34.90 
34.92 

34.99 
35.12 

35.29 


21 

25 

29 
31 

33 

35 
37 
36 
37 
37 

36 

34 

33 

31 
27 

25 
20 

15 
II 

6 


4 

9 

13 
16 

18 
20 

20 

19 
16 

13 
8 

4 

2 

7 

13 

17 


Decfansr 
tioaSw 


-3425 


ft 


39.8. 
39.1 

38.5 
37.9 
37.4 


37.0 
36.6 

36.3 
36.1 

35.9 

35.7 
35.6 

35-6 
35-7 
35.8 

36.1 

36.5 
36.9 

37-5 
38.1 

3S^S 

39.5 
40.1 

40.7 
41.3 

41.7 
41.9 

42.0 

41.9 

41.7 

41.2 
40.7 
40.0 

39-2 


4 
4 

6 
6 


7 
6 

6 

6 

4 

2 
I 


38.3 

37.5 
36.7 

35-9 


8 


8 
8 


Sectf,Tan^ 
Mean  Place 


2.312      +2.084 
24*. 460    65".9i 


I.I53      -0.574 


33  .142    55   -oo 


1. 001       -0.051 
54'.642     i8".03 


1. 212      -0.685 
3i*.792    32'\5fi 


jy^  a,  Dm  a 


-0.06 
0.0 


-O.OI 

-1.0 


+0.02  0.00 

0.0  -1.0 

[Eph  15] 


0.00 
0.0 


0.00 
-i.o 


-K).02 
0.0 


0.00 
-1.0 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.     I  .o 

II.O 

20.9 

30.9 
Feb.    9.9 


Mar. 


19.9 

1.8 

11.8 

21.8 

317 


Apr. 


10.7 
20.7 

30.7 
May  10.6 

20.6 

30.6 
June   9.5 

19.5 
295 

July  9.5 


Aug. 


19.4 
29.4 
8.4 
18.4 
28.3 


Sept.  7.3 

17.3 
27.2 

Oct.    7.2 

17.2 

27.2 

Nov.  6.1 

16.1 

26.1 

Dec.    6.1 

16.0 
26.0 
36.0 


109  HercoUs. 

Mag.  3.9 


Right 
Ascensioo. 


h 
18 


m 
20 


3-51 
3.66 

3.84 
4.06 

4-31 

4.58 
4.87 

5-17 
5-47 
5.78 

6.08 
6.38 
6.66 

6.93 
7.17 

7-38 
756 
7.71 
7.81 
7.87 

7.89 

7.87 
7.80 

7.70 
7.56 

7.39 
7.21 

7.02 

6.82 

6.63 

6.46 
6.32 
6.22 
6.15 
6.13 

6.15 
6.23 

6.35 


IS 
18 
22 

as 
27 

29 

30 
30 
31 
30 

30 
28 

27 
24 

21 

18 

IS 
10 

6 


2 

7 

10 

14 
17 

18 

19 
20 

19 
17 

14 
10 

7 

2 

2 

8 
la 


Declhia- 
tionN. 


+  21  43 


// 


39.7 

37-2 
34.8 

32.5 
30.5 

28.9 
27.7 
27.0 
26.7 
27.0 

27.7 
28.9 

30.5 
32.4 
34-6 

36.9 

39-4 
41.9 

44.4 
46.8 

49.1 
51-2 
530 
54-6 
55.8 

56.7 
57-3 
57.6 

57.5 
57.0 

56.2 

55.0 
53-4 

49.5 


2S 
24 

23 
20 

16 
12 

7 
3 
3 
7 

12 
16 

19 
22 

23 
25 

2S 

24 
23 

21 
18 
16 
12 

9 

6 

3 

I 

S 
8 

12 
16 
18 
21 
22 


44.8  ^s 

42.3     ^ 


a  Telesoopil. 

Mag.  3.8 


Right 
Ascension. 


h 
18 


m 
20 


39.17 

39.40  J. 
39.69  J 

40.01  ^ 

40.37  1 
39 

40,76 

41.17*' 

41.60^3 
42.03  ^3 
42.46 


42.89 

43-31 
43.71 
44.09 
44.45 


43 
43 


42 
40 
38 
36 
32 


28 


44.77 
45.05  ^^ 
45.28  ^3 

45.46 
45.58 


18 

12 

6 


45.64 
4565 
45.59 
45.48 

45.33 


II 

15 
20 


45.13  _ 
44.90  J 
44.66  ^^ 
44.42  ^^ 

20 


43.99 
4383 
43.72 
43.66 

43.67 


16 

II 

6 


43.74 
43.88 

44.07 


14 
19 


Declina- 
tions. 


—  46    O 


tt 


66.1 

64.7 

63.4 
62.2 

61.2 

60.3 

59.6 
590 
58.6 

58.4 

58.4 

58.5 
58.8 

59.3 
60.0 

60.8 
61.7 
62.8 
64.0 

65.3 

66.6 

67.9 
69.1 

70.2 

71.0 

71.7 
72.2 
72.4 
72.2 
71.8 

71. 1 
70.2 
69.0 
67.6 
66.2 

64.7 
63.2 
61.7 


14 

13 
12 

10 
9 

7 
6 

4 

2 

o 

I 

3 

5 

7 
8 


9 

I 

2 

3 
3 

3 

2 

I 
8 

7 

S 

2 

2 
4 
7 

9 
12 

14 
14 
15 

15 
IS 


X  DzaoonlB. 

Mag.  3.7 


Right 
Ascension. 


h 
18 


m 
22 


10 


8 

30.57 

30.67 

24. 

30.91  J: 

31.28  37 
31.77^ 


32.36 
33.03 
33.76 
34.52 
35.29 


S9 

67 

73 
76 

77 
75 


71 
65 
S6 


36.04 

36.75 

37.40 

37.96  ^, 

38.43  ^l 
37 

38.80 

39.04 
39.16 
39.16 
39.02 


24 

12 


38.77 
38.40 
3792 

37.35 
36.69 

35.97 
35.20 

34.40 
33.60 
32.81 

32.06 

31-37 
30.76 

30.24 

29.84 

2957 
29.44 
2945 


14 
25 


37 
48 

S7 
66 

72 

77 
80 

80 

79 
7S 

69 
6i 

S2 

40 
27 

13 


Declina- 
tion N. 


+  7241 


n 


37-6  ,. 
34.0  3^ 

30.6  ^^ 

27.4  ^^ 
24.6 


28 
24 


22.2 
20.4 
19.2 
18.7 
18.8 

19.6 
21.0 
22.9 

25.4 
28.2 

31.4 

34.7 
38.2 

41-7 

45-1 

48.3 
51.3 
54.0 

56.3 
58.3 

59.7 
60.7 

61.2 

61.2 

60.6 

59.4 
57.8 

55.7 

53.1 
50.2 

46.9 

43.5 
40.0 


18 
12 

S 

I 

8 

14 

19 

25 
28 

32 

33 
35 
35 
34 
32 

30 

27 

23 
20 

14 

10 

5 
o 

6 

12 

16 
21 
26 
29 

33 

34 

35 


A.  Saglttaiii. 
Mag.  2.9 


Right 
Ascension. 


h 
18 


m 
22 


42.70 
42.89  '^ 

43.12  ^3 
2S 

43-37  ,X 

43.66  ^9 

30 

43.96 

44.28  3^ 
44.61  ^^ 

44.95  II 

45.29  ^ 
34 

45.63  _ 

45.96  II 
46.28  ^^ 
46.58  3^ 
46.87 


29 
25 


23 


47.12 

^7-35 

47.54 .! 

47-69 
47.80 


15 
II 

6 


47.86 

47.87 
47.84 
47.76 
47.65 

4750 

47.34 
47.16 

46.98 

46.81 

46.67 

46.55 
46.47 

46.43 
46.45 

46.51 
46.62 

46.79 


3 
8 

II 
15 

16 
18 
18 

17 
14 

12 
8 

4 

2 

6 

II 
17 


Decline* 
tionS. 


-2528 


tt 


8.9 

8.7 

8.6 

8.5 
8.4 

8.3 
8.1 

8.0 

7.8 

7-5 

7.2 

6.9 
6.6 

6.3 
6.0 

5-8 
5-6 

5-5 
5-6 

5-7 
5-8 

6.0 

6.3 
6.5 

6.8 

7.0 

7-1 

7.2 

7.1 
7.0 

6.8 
6.6 

6-3 
6.0 

5.7 

5.4 
5.1 
4-9 


a 
z 
z 
z 
z 

2 
z 
2 

3 
3 

3 
3 
3 

3 

2 

2 
z 
I 
z 
I 

2 

3 

3 

3 

2 

z 
z 
z 
z 

2 
2 

3 
3 
3 
3 

3 

2 


Sec  6,  Tan  6 
Mean  Place 


1.076      +0.399 
4-.529    48".57 


1.440      -1.036 
4o'.265       59"i7 


3.362       +3.209 
35".509    46".2i 


1. 108      -0.476 
43«.5o6    ii".22 


1)^5,  IX. ^ 


-o.oi 
0.0 


0.00 
-i.o 


+0.03        +0.01 
0.0  -i.o 

[Eph  is) 


-0.08 
0.0 


-0.02 
-1.0 


+0.01 
0.0 


0.00 
-1.0 
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Mean  Solar 
Date. 


Jan.     I  .o 

II.O 

20.9 

309 

Feb.    9.9 

19.9 

Mar.    1.8 

11.8 

21.8 

31.7 

Apr.  10.7 
20.7 

307 
May  10.6 

20.6 

30.6 
June  9.6 

19-5 

295 
July    9-5 

19.4 
29.4 
Aug.  8.4 
18.4 
28.3 

Sept.  7.3 

17-3 

27.3 
Oct.    7.2 

17.2 

27.2 

Nov.   6.1 

16.1 

26.1 

Dec.    6.1 

16.0 
26.0 
36.0 


c  Serpentis. 
Mag.  5-4 


Right 

Ascension. 


Sec  d,  Tan  S 
Mean  Place 


D^^  a,  Dw  a 


m 


h 
18   25 


8 

4.76 

4,92 
512 

5.34 

5-59 

5.86 
6.14 

6.43 
6.73 
7.03 


16 
20 
22 

25 
27 

28 

29 

30 
30 
30 


30 
28 


7-33 
763 

7.91 
8.18^7 

8.43  '' 


8.66 
8.86 

903 
9.16 

925 

9.29 

930 
9.26 
9.19 
9.09 


23 

20 

17 
13 

9 

4 


4 

7 
10 

14 


8.95  „ 
8.80 '5 

8.47  '^ 
8.31 


8.17 
8.05 
7.98 

7-94 
7-94 

7-99 
8.08 

8.21 


16 

14 

12 

7 
4 
o 

5 

9 
13 


1. 001 
i5'-552 


0.00 
0.0 


Declina- 
tion S. 


—     22 


»/ 


36.4 

37-7 

38.9 
40.0 

41.0 

41.8 
42.4 
42.7 
42.7 
42.4 

41.9 
41. 1 
40.1 

38.9 
37-6 

36.2 

34.7 

33-3 
32.0 

30.7 

29.5 
28.5 

27.6 

26.9 

26.3 

259 
25.6 

25-5 
25.6 

25.8 

26.1 
26.6 

27.3 
28.1 

29.1 

30.2 

31-3 
32.6 


13 
12 

II 

10 

8 

6 

3 
o 

3 
5 

8 
o 

2 

3 
4 

5 
4 
3 

3 

2 

o 

9 

7 
6 

4 

3 

I 

I 
2 

3 

5 

7 
8 

10 

II 

II 
13 


1  Aqnilse. 
Mag.  4.1 


Right 
Ascension. 


-0.036 
28". 12 


0.00 
-i.o 


h     m 
18   30 


34.12 
34.28 

34.47 
3470 

34.95 


16 

19 
23 
25 
27 


29 


35-22 

35.80  ^9 
36.11  5' 
36.41 


36.72 
37.02 

37.31 
37-59 
37.85 


30 
31 

30 
29 

28 

26 

24 


21 
18 


38.09 

38.30 
38.48 
38.62  '^ 
38.72  ^^ 


38.77 

3879 
38.76 

38.69 
38.59 

38.46 
38.31 
38.15 
37.98 
37.82 

37.68 

37.57 
37.48 

37.44 
37.45 

37-49 
37.58 
3772 


3 

7 
10 

13 

15 
16 

17 
16 

14 

II 

9 
4 

I 

4 

9 
14 


Declina- 
tions. 


-     818 


tr 


23.9 
24.8 

25.6 

26.4 

27.1 

27.6 

28.0 

28.1 

28.1 

27.8 

27-3 
26.6 

25-7 
24.8 

23.7 

22.6 

21.5 
20.4 

9.4 

8.5 

7.6 
6.9 

6.3 
5.9 

5.5 

5-3 
5.1 
5.1 
5.1 
5.2 

5-5 
5-8 
6.2 

6.7 

7.4 

8.1 
8.9 
9-7 


9 
8 

8 

7 
5 

4 

I 
o 

3 
5 

7 

9 

9 
II 

II 

II 

II 
10 

9 
9 

7 
6 

4 

4 

2 

2 
o 
o 

I 

3 

3 
4 
5 
7 
7 

8 
8 


C  Pavonls. 
Mag.  4.1 


Right 
Ascension. 


1. 01 1        -0.146 
34^.890    i5".77 


0.00  0.00 

+0.1  -1.0 

[Eph  isl 


h     m 

18  33 

3-59  8 
3-97  ]^ 
4.46  « 

5  05  ^? 

5.73'' 
^  '^^  76 


6.49 

7.30 

8.15 

9.03 
9.91 

0.79 
1.65 
2.48 
3.26 

3.97 

4.61 

5.15 
5.58 

5.91 
6. 1 1 

6.19 
6.14 

5.96 
5.68 

5.29 

4.81 

4.27 
3.70 

3.11 
2.54 

2.01 
1.56 
1.20 

0.95 
0.83 

0.85 
1. 00 
T.29 


81 

85 
88 

88 

88 

86 

83 
78 

71 
64 

54 
43 

33 
20 

8 

5 
18 

28 

39 
48 

54 
57 
59 
57 
53 

45 
36 

25 
12 


15 
29 


Declina- 
tions. 


71  30 


It 


16.5 

13-7 
II. I 

8.7 
6.6 

4.7 
3.2 
2.1 
1.4 
1.0 


28 
26 

24 
21 

19 

15 
II 

7 
4 
o 


4 
8 

12 


1.0 

1-4 
2.2 

"^^         18 

6.6 

8.6 
10.8 
13.2 

15.7 

18.1 
20.5 
22.8  ^3 
24.8 
26.5 


20 
22 

24 

25 
24 

24 


aJsjnt. 

{Vega.) 
Mag.  0.1 


Right  Dedins- 

Ascenskm.  I   tiaaK. 


m 


27.8 
28,7 
2^.1 
29.0 
28.4 


20 

17 
13 


9 
4 

I 

6 

II 


27.3  ^. 
25-8  '5 

23.8  ^^ 

21.5^3 


18.9 

16.I 

13.3 
10.5 


26 
28 

28 
28 


3-152 
6".395 


-2.989 
9".66 


h 
18  34 


s 
2.20 

2.31 
2.48 
2.69 
2.94 


II 

17 
21 

25 
28 


31 


3-22 

3-53  „ 
3.86  ^^ 

4.20  ^^ 
4-54 


+0.08 
+0.1 


+0.03 
-1.0 


4.88 
5.22 

5-54 

5.83 
6.10 

6.34 

6.53 
6.68 

6.78 
6.83 

6.83 
6.79 
6.69 

6.55 
6.37 

6.16 
5.92 
5-67 
•5.42 
5.17 

4.94 
4.73 
456 

4.44 
4.37 

4.35 

4.37 
4.46 


34 
34 

34 
32 
29 
27 
24 

19 

15 
10 

5 
o 

4 

10 

14 
18 
21 

24 
25 

25 
25 
23 

21 

17 
12 

7 

2 


1.281 
3'.632 


-0.02 
+0.1 


+3841 

66.1 
61.0  ^' 

57-2  '' 
54.7:1 

52.6 

-^  II 

49-9 
49-5  ] 
49-6  . 


50-3 

5^-6*' 

"^      18 


I? 


32 
26 


53.4 

55-6 
58.2 

61. 1 

64.1^ 
67.3 '' 

70-4 

73.5  J 
764 ,. 

86.8 
87.8 
88.3 
88.3 
87.9 


10 

5 
0 

4 
9 
87.0 

76.4 ,. 


73-4 
70.4 


3« 


+0.801 
74".ii 


-o.oi 
-1.0 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


2  Aquilse. 

^SaclttarU. 

110  HercuUs. 

6  Aqnilse. 

Mean  Solar 

Mag. 

4.7 

Mag.  3.3 

Mag.  4.3 

Mag.  4.5 

Date. 

] 

Right 

Derlina-  | 

Right           Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tinnS 

. 

Ascensum.  ^     tion  S. 

Ascension. 

tion  N. 

Ascension. 

tions. 

h     m 

• 

/ 

h     m               •      ' 

h     m 

e          / 

h     m 

0      / 

18  37 

-   9 

If 

8 

18   40 

-27     4 

18   41 

+  2027 

18   42 

-450 

Jan.     i.o 

36V 

13.3 

8 
19.97    ^, 

52.8 

s 
59.^5  _ 

43-1 

s 

39-09 

3'-^,^ 

II.O 

36.63  's 

14.0 

7 
0 

20.14^7 

52.5  ^ 

12 

59.27  . 

40.7  '* 

39-23  ,p 

39-41  '? 

320 

20.9 

36.82  '9 

14.8 

8 

20.35    ^^ 

52.1   ^ 

59-43  t 

38-4  11 

«^  r^  10 
33.0 

30.9 

22 

37.04  „ 

15.5 

7 
6 

5 

20.60  ^ 

51.8^ 

59.63  Z 

36.2  " 

39.62  " 

33.9  ^ 
34.7   , 

Feb.    9.9 

37-29  J 

1 6. 1 

20.87    ^^ 
30 

51.5   , 
3 

59.86  ^3 

34-3  ;', 

39.86  - 

19.9 

37-55  ,„ 

16.6 

21.17 

51.2 

60.11 

32.7  „ 

40.12 

35.3    , 

Mar.    1.8 

3784  11 

16.9 

3 

21.48  f 

50.9  ^ 

60.38  *7 

31.4  'i 

4^-39  ^; 

35.8   f 

11.8 

38.13  z 

17.0 

I 

21.81    ^^ 

50.5  ^ 

60.67  "' 

30.6  * 

40.68  '9 

36.0   I 

21.8 

38.43  1° 

16.9 

I 

22.15    ^^ 

50.1  ^ 

60.97  ^^ 

30.3  ^ 

40.98  3° 

35-9    , 

31.8 

38.74  ^' 

16.6 

3 

22.49  "^^ 

49.7  "^ 

61.28  3' 

30.5 . 

41.28  3° 

35-6   3 

31 

6 

34 

4 

30 

"    '^    6 

31 

6 

Apr.  10.7 

39-05  ,^ 

16.0 

22.83  ,^ 

49.3   , 

61.58 

3'-^  „ 

4^-59,^ 

35.0    g 
34.2  _ 

20.7 

39-35  _ 

15.3 

7 

23.17  ^"^ 

48.8  5 

61.88  30 

32.2  ' 

^''^9  11 

30.7 

39-65 ';. 

39-93  „ 

14.4 

9 

23.50  ^^ 

48.4^ 

62.18  3° 

33-7  It 

42.46 ; 

10 
33-2    I 

May  10.6 

13.4 

10 

T  T 

23.82  ^^ 

48.0^ 

62.45  '' 
62.71  ^"^ 

35.6   ^ 

32.0  " 

20.6 

40.20    ' 

12.3 

II 

24.12^ 

47.7  ^ 

37-7  " 

42.73  ] 

30-8   ! 

24 

II 

28 

3 

23 

»3 

24 

14 

30.6 

40-44  „ 

II. 2 

24.40 

47.4  ^ 

62.94 

400  ,, 

4297 ,, 

29-4  „ 

June  9.6 

40.66  " 
40-84  '° 

1 0.1 

II 

24.64  ^^ 

47.2  ^ 

63.14'! 

42.5  'I 

22 
43-^9" 

28.1  '3 

195 

9.0 

II 

24.85  " 

47.2  ® 

63.31  '^ 

45.0  's 

lo 

43.37 :: 

26.8  '3 

29.5 

40.99  .^ 

8.0 

10 

25.02  ^' 

0 

47.2 

63.44  '1 
63.52    \ 

47-5  ^ 

J- 

43.52    5 

25-5  '^ 

July    9-5 

4-'o" 

7.1 

9 

8 

25.15^^ 

47.3; 

49.9 : 

43.63  'I 

24.3 

10 

19.5 

41.16 

6.3 

6 
6 

25-23             ^ 

47.6 

9 

63.56 

52.2 

43.69  , 

23.3     ^ 

29.4 

41.18   ' 

5.7 

25.26            ^ 

47.9 1 

63.56    ° 

54-3  11 

43.72    3 

22.4    ' 
21.6    •* 

Aug.    8.4 

41.16 

41.10 

5.1 

25.24            ^ 
25.18            ^ 

T  T 

48.23 

63.51    f 

56-3 
57-9  " 

43.70  , 
43-64  ,- 

18.4 

4.7 

4 

48.6^ 

63.42    I 

20.9  ; 

28.3 

41  .CX) 

4-3 

4 

25.07  " 

48.9^ 

63-30    ' 

59.3   * 

43.54  * 

20.4  I 

12 

2 

14 

3 

IS 

lO 

12 

3 

Sept.  7.3 

40.88 

4.1 

T 

24-93  ,^ 
24-77  „ 

49-2  , 

^3-^5    . 

62.97    1 
62.79 

60.3 

43.42 

43.27  J 

43.11  J 

20.1 

173 

40.57 ; 

4.0 

X 

49.5 ; 

6i.o   7 

19.9  , 

27.3 

3.9 

I 

24.60  '7 

49.6  \ 

61.4   4 

19.8  ^ 

Oct.    7.2 

40.40  '7 
40.24 

4.0 

1 

24-41        ^ 

49.7  , 

62.59   ° 

61.4 « 

42.94  ,^ 

42.78  f^ 

19.8  ^ 

17.2 

4.1 

I 

24.24       \ 

49.6  ' 

62.40  '«• 

61. 1  3 

19.9 

14 

2 

16 

I 

17 

6 

14 

3 

27.2 

40.10 

4.3 

24.08 

49.5 

62.23 

60.5 

42.64 

20.2 

Nov.  6.2 

39.98  " 

4.6 

3 

23.95    'f 

49.2  \ 

62.08  '5 

59-5  " 

42.52 " 

20.6  ^ 
21.2 
21.8  ; 
22.6  * 

16.1 

39.89    I 

4.9 

3 

23.86       9 

48.9^ 

61.96  " 

565 ; 

42.43  I 
42.37  J 

26.1 

39.85    t 

5.4 

5 
6 

23.81        5 

48.5^ 

61.89    I 

Dec.    6.1 

39.84    ' 

6.0 

23.80       ' 

48.1   ^ 

61.85    4 

54-6  '9 

42.36 

5 

6 

5 

4 

0 

ai 

4 

9 

16.0 

39.89    g 
39-97  ^, 

6.6 

M 

^^•^5  ^^ 

47.7  ^ 

61.85    . 

^^'•s  „ 

42.40  ^ 

42.48 ; 

^^•^  0 

26.0 

7.3 

7 

8 

23.95  ^^ 

47.3  \ 

61.90    ' 

50.2    3 

^^•"^  10 

36.0 

40.10  ^ 

8.1 

24.09    ^ 

46.9^ 

62.00  " 

47-8  *-» 

42.60  " 

25.4  '^ 

Sec  d,  Tan  ^ 

1. 013 

-0.161 

1. 123      -0.511 

1.067            +0.373 

1 .004      -0.085 

Mean  Place 

37"a44 

S".2C 

) 

2o«.767    44".82 

6o'.i6o    5o".89 

39-.865    22  ".95 

jy^a.'D^a 

0.00 

0.00 

+0.01         +0.01 

-o.oi           0.00 

0.00          0.00 

D^  S,  D»  9 

-K>.I 

-1.0 

+0.1           -1.0 

+o.t          -1.0 

+0.1           -1.0 

I 

Bph  15] 
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APPARENT  PLACES  OP  STARS,  1915. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


MeanSoUr 
Date. 


Jan. 


Feb. 


I.O 
II.O 
2I.O 

9-9 


19.9 

Mar.    1.8 

11.8 

21.8 

31.8 

Apr.  10.7 
20.7 

30.7 
May  10.7 

20.6 

30.6 
June  9.6 

195 
295 

July  9.5 

19.5 
29.4 

Aug.   8.4 

18.4 

28.3 

Sept.  7.3 

17.3 

27.3 
Oct.    7.2 

17.2 

27.2 

Nov.  6.2 

16.1 

26.1 

Dec.    6.1 

16.0 
26.0 
36.0 


X  Pavonls. 
Mag.  4.4 


Right 
Ascenskm. 


h     m 
18    44 


I 

18.92 

19.19 

19.53 
19.94 

20.41 


27 

34 

41 

47 

5a 
20.93 

21.48^5 

22.07  ^^ 

22.68  ^/ 
62 

23-30  ^ 

23.92 , 

25.13  .. 
25.69  I 

26.21  5f 
48 

26.69 

27.11 

27.46 

27 

27.73  ^; 

27.92  ^ 

10 

28.02 
28.03 
27.96 
27.80 

27.57  ^^ 


42 

35 


7 
16 


Sec  S,  Tan  S 
Mean  Place 


27.27 
26.93 
26.56 
26.18 
25.80 

25.45 

25.15 
24.91 

24.75 
24.68 


30 

34 
37 
38 
38 

35 

30 

24 
16 

7 

2 


24.70 
24.81  " 
25.01 


20 


Dedioa- 
tionS. 


—  62  17 


/» 


18.4 
16.0^4 

13.7  ^^ 

II.6 
9.6 


21 
20 

17 


7.9 
6.5 
5.3 
4.5 
3.9 

3.7 
3.8 
4.2 
4.9 

5-9 

7.2 

8.8 

10.5 

12.5 
14.5 

16.6 
18.6 
20.6 
22.4 
24.0 

25.2 
26.1 
26.6 
26.7 
26.3 


14 
12 

8 

6 

2 

I 
4 

7 
10 

13 

16 

17 
20 

2Q 
21 

20 
20 
18 
16 
12 

9 

5 

I 

4 
8 


12 

16 


25.5 

24.3 
22.7 
20.8  '9 

18.6  " 
23 

16.3 

24 


13.9 
II. 4 


25 


Var.  3.4-4.1 


Right 
Ascension. 


m 


18   46 


II 


2.150       -1.904 
20*655     10". 72 


+0.05  +0.02 

+0.1  -1.0 


55.20 
55.31   ^^ 

55-46  \l 
55.65  II 

55««  11 

56.43  \l 

56.74  II 
57.06  3^ 

57.38  ^' 
S3 

57.71 
58.03 

58.34 
58.64 

58.91 

59.15 
59.36 
59.52 
59.65 
59.72 

59.75 
59.72 
59.65 
59-54 
59-39 

59.21 
59.00 

58.78 

58.55 
58.32 


32 
31 
30 
27 
24 

21 
16 

13 
7 
3 

m 

3 

7 
II 

15 
18 

21 
22 

23 

23 
21 


58.11 
57.92  II 

§7-77  y 

57.65 

57.58 


12 


57.56 
5758 
57.66 


2 
8 


Declina- 
tion N. 


+  33  15 


ft 


40.8 

37.9 

35.0 

32.4 
30.0 

28.0 
26.4 

25.3 
24.8 

24.9 

25.5 
26.7 

28.4 

30.5 
32.9 

35.6 

38.5 
41.4 

44-4 
47.4 

50.2 

52.8 
55.2 
57.3 
59.1 

60.5 
61.5 
62.0 
62.2 
61.9 

61.2 
60,0 

58.4 
56.5 
54.2 


29 

29 
26 

24 
20 

16 

II 

5 
I 

6 

12 

17 
21 

24 
27 

29 
29 

30 

30 
28 

26 

24 
21 
18 
14 

10 

5 

2 

3 
7 

12 
16 

19 

23 

25 


60  Dzaoonis. 

Mag.  5.4 


Right 
Ascension. 


28 


51.7 
46.0  ^9 


1. 196        +0.656 
56V489    47"-96 


m 


h 
18   48 


61.31 
61.30 
61.46 
61.78 
62.25 

62.85 

63.56 
64.36 
65.22 
66.10 


I 

16 

32 

47 
60 

71 
80 

86 

88 

88 


85 


66.98 

68.62  79 

69.33  ^^ 
61 


-0.02        -o.oi 
+0.1  -1.0 

[Eph  xsl 


69.94 

70.43 
70.78 

70.99 
71.06 

70.98 

70.75 

70.37 
69.87 

69.25 
68.52 


49 

35 
21 

7 
8 

23 

38 

50 
63 

73 
82 


67.70  ^ 
66.82  ^ 
65.89 

64.94 
63.98 


63.06 
62.19 

61.39 
60.70 

60.13 

59.70 
59.42 
59.31 


93 

95 
96 

92 

87 
80 

69 

57 
43 

28 

II 


Declina- 
tion N. 


+  75  19 


35 


56.7 

49.8  ^ 
46.5  ^^ 

43-5 


30 

25 


41.0 

38.9 
37.4 
36.5 
36.3 

36.8 

37.9 
39-5 
41.7 
44.4 


21 

15 

9 

2 

5 

II 
16 
22 

27 
30 


o  DiacoBit. 
Mag.  4.8 


Right 
Ascensioa, 


32 
35 


47.4 
50.6 

54'  „ 
57.6  ^5 

61.1  35 

34 

64.5 

67.7 
70.7 

73.3 
75.6 


32 

30 
26 

23 
19 


77.5 
78.9 

79.9 
80.3 

80.1 

79.4 
78.2 

76.5 

74.3 
71.7 

68.7 

65.4  ,^ 
62.0  ^^ 


14 
10 

4 

2 

7 

X2 

17 
23 

26 
30 

33 


h     m 
18  49 


6 
14 

32 


8 
54.28 

54.34 
54.48 

5470  ,^ 
54.99   II 

55.34    ,^ 

55.73   ^^ 

56.17 
56.63 

57.11 


44 
46 
48 
48 


3.950       +3.S21 
6y\42S    62  ".48 


-o.io 
+0.1 


-0.05 

-1.0 


57-59 
58.05 

58.49 
58.90 

59.26 

59.57 
59.81 

59.99 
60.09 

60.12 


46 

44 
41 
36 
31 

24 
18 
10 

3 
5 


12 
20 


60.07 

59.95 
59.75 
59.50  l^ 

59a8  3» 

58.82 

58.42 
58.00 

57.57  ^^ 
57.14 


40 
42 


56.73 

56.34 
56.00 

55.72 
55.50 

55.36 
55.29 
55.30 


43 
41 


39 
34 
28 
22 

14 

7 

I 


tiooN. 


+  5916 
56.9 


53.4 
50.0 

467  if 

41.3 
39.2 

37.8 
37.0 
36.9 


35 
34 


31 

8 


12 


37.4 
38.6 

48.3 

51.6  f: 

55.1  ! 

58.6  ^' 

62.1  ^5 

34 

65.5  „ 

68.7  3' 

71.6^? 

74.3' 
76.5 


r, 
22 

iS 


78.3 

79.7 
80.5 

80.9 

80.7 


14 
8 

4 
2 

8 


79.9 ., 
78.6  \t 

74.6  ;f 
71.9; 

68.9 ,, 


62.2 


$5 


1.958  +1.683 

56*.954    63".o3 


-0.04 

+0.1 


-0.02 
-1.0 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
I>atc. 


Jan.     i.o 

II.O 
2  I.o 

3P-9 
Feb.    9.9 

19.9 

Mar.    1.8 

11.8 

21.8 

31.8 

Apr.  10.7 
20.7 

30.7 
May  10.7 

20.6 

30.6 
June  9.6 

295 

July   95 

195 
29.4 

Aug.  8.4 
18.4 
28.4 

Sept.  7.3 

17.3 

273 
Oct.    7.2 

17.2 

27.2 

Nov.  6.2 

16.1 

26.1 

Dec.    6.1 

16.1 
26.0 
36.0 


<rsacittezii. 

Mag.  2.1 


Right 
Aaccnsian. 


Sec^^Tan^ 
Hean  Place 


h     m. 
18  49 


58.89 
59.05 
59.25 
59.48 
59-74 


z6 
20 

23 
26 
29 


31 


60.03 

60.34  „ 

60.66  3^ 

60.99  ^^ 

61.33  3"* 
34 

61.67 
62.01  ^ 

62.35  ^ 
62.67 
62.97 


Dedina- 
doaS. 


63.26 

63.51 

63.73 
63.90 

64.04 

64.12 
64.16 
64.15 
64.10 
64.00 

63.87 
63-71 
63.54 
63.36 
63.18 

63.02 
62.89 
62.79 
62.73 
62.72 

62.75 
62.84 

62.97 


3« 
30 
29 


25 
22 

17 

14 

8 

4 

z 

5 
10 

16 

17 
18 

18 

16 

13 
10 

6 


9 
13 


—  26  24 


If 


20.3 
20.0 

9.7 

9-3 
9.0 

8.6 
8.2 
7.8 

7.4 
6.9 

6.4 

5.8 

5«3 
4.8 

4-4 

4.0 
3.8 
3.6 
3.6 

3.7 

3.8 

4«i 

4.4 

4.8 
5.1 

5.4 

5.7 

5.9 
6.0 

6.0 

5.9 

5-7 

5.5 

5.1 
4.8 

4.4 
4.0 

3.6 


3 
3 

4 
3 

4 

4 
4 
4 
5 
5 

6 

5 
5 
4 
4 

2 
2 
o 
I 
I 

3 
3 
4 
3 
3 

3 

2 

z 
o 

z 

2 
2 

4 
3 

4 

4 
4 


0  Sezpentti  pr, 
Mag.  4.5 


Right 
Ascension. 


h     m 
18    51 

58*79 
58.92 
59.08 
59.28 
59.50 


13 
z6 
20 
22 

35 


26 

28 
29 


59.75 
60.01 

60.29 

60.58 

60.88  3^ 
30 
61.18 

61.48 

61.77 

62.05 

62.31 


z.zz6      -0.497 
59".674    Z2".i9 


+0.0Z 

+O.Z 


+O.OZ 

-I.o 


62.56 

62.77 
62.96 

63.11 

63.22 

63.28 

63.31 

63.29 
63.23 
63.14 

63.01 
62.86 

62.70 

62.53 

62.36 
62.21 

62.08 
61.98 

61.92 
61.90 

61.92 

61.98 
62.08 


30 
29 
28 
26 
25 


2Z 

zz 
6 


3 
o 


6 

zo 


Dcdina- 
tion  N. 


+   45 


24.0 
22.5 
21.0 
19.6  '^ 
18.4 


15 
15 


Z2 
ZO 


17.4 
16.7 

16.3 

16.3 

16.6 

17.2 
18.I 


7 
4 

o 

3 
6 

9 

19.3      _^ 
20.8      '5 

22.4 


Var.  4.0-4.7 


Right 
Ascension. 


m 


z6 

17 


24.1 

25.9 
27.7 

29.5 
31.2 

32.8 
34.2 

35.4 
36.5 
37.3 

38.0 

38.4 
38.7 
38.7 
38.5 

38.1 
37.5 
36.7 

35-7 
34.5 

33.2 
31.8 

30.3 


18 
18 
z8 

17 
z6 

14 

Z2 
ZZ 

8 

7 

4 

3 

o 

2 
4 

6 

8 
zo 

Z2 
13 

14 
15 


h 
18    52 


8 
43.28 

43.37 
43.51 
43.70 

43.94 

44.21 
4452 
44.85 
45.21 

45.57 


9 
14 
19 
24 
27 

31 
33 
36 
36 
36 


36 


Z.003       +0.07Z 
S9-.6Z7    3Z".68 


0.00  0.00 

+0.1  -1.0 

[Bph  15) 


45.93 
46.29 

46.64  II 
46.96  II 
47.26  ^l 


47.52 

47.74 

47.91 
48.03 

48.10 


26 

22 

17 

Z2 

7 

z 


4 
10 

z8 


48.11 
48.07 

47.97  ^^ 
47.82  II 

47.64  ^^ 

47.41  ,, 
47.16  II 

46.88  ^* 

46.60 

46.32 


28 
28 
26 


46.06 
45.82 
45.61 
45.45 
45.33 

45.27 
45.27 
45.32 


24 

2Z 
16 

Z2 

6 

o 
5 


Dcclin*. 
tionK. 


+  43  49 


tt 


54.5 

51.3 
48.1 

45.1 
42.4 

40.1 

38.3 
37.0 

36.4 
36.3 

36.9 
38.0 

39.7 
41.9 

44-5 


32 
32 
30 
27 
23 

z8 

13 
6 

z 
6 

zz 

17 
22 

26 
29 


yLytm, 
Mag.  3.3 


Right 
Asocnsion. 


31 


47.4 
50.5  „ 
53.8  ^3 
57.1  33 

60.3 


32 
32 


63.5 
66.4 

69.2 

71.6 

73.6 

75.3 
76.5 
77.2 

77.5 
77.3 

76.6 

75-4 
73.8 
71.7 
69.2 

66.4 
60.2  3« 


29 

28 
24 
20 


12 

7 

3 

2 

7 

Z2 
16 
2Z 

25 
28 

30 


Z.386         +0.960 

44''.936    6o".89 


-0.02 

+O.Z 


-o.oz 
-1.0 


h     m 

18  55 


s 

44.53 

44.63 
44.78 

44.96 

45.18 

45.43 

45.71 
46.01 

46.33 
46.65 


zo 

15 

z8 
22 

25 

28 

30 
32 
32 
33 


32 


46.98 

47.30 
47.61  3^ 

47.91  ^^ 

48.19 


48.44 
48.65 
48.83 
48.96 

49.04 

49.08 

49.07* 
49.01 

48.91 

48.77 

48.59 

48.39 
48.17 

47.95 
47.72 

47.51 
47.32 

47.17 
47.05 
46.97 

46.94 
46.96 

47.03 


28 
25 


2Z 

z8 

13 

8 


z 

6 

10 

14 
18 

20 
22 
22 

23 

2Z 

19 

15 
Z2 

8 
3 


tionN. 


+  3233 


tt 


73.5 
70.7 

67.9 
65.2 

62.8 
60.8 

59-2 
58.1 
57.6 
57.6 

58.2 

59.3 
60.9 

62.9 
65.3 


28 
28 

27 

24 
20 

z6 
zi 

5 
o 

6 

zx 
z6 
20 

24 
27 

68.0   „ 

70.8  ^» 

76.8  30 

79.7  *9 
29 

82.6   ^ 

85.2^ 

87.6^ 

89.8  " 
91.6 


z8 
15 


93.1 
94.1 

94.8 

95.0 

94.8 

942 

93.1 
91.6 

89.8 

87.6 

85.1 
82.4 
79.6 


10 
7 

a 
6 

zz 

15 
z8 

22 
25 

27 
28 


1.Z87      +0.639 
45".8zz    8o".o8 


-0.02 

+O.Z 


-o.oz 
-z.o 
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APPARENT  PLACES  OE  STARS,  1915 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    I  .o 

II.O 
2I.O 

Feb.    9.9 

19.9 

Mar.    1.8 

II. 8 

21.8 

31.8 

Apr.  10.7 
20.7 

30.7 
May  10.7 

20.6 

30.6 
June  9.6 

195 

295 

July    9-5 

19-5 
29.4 

Aug.   8.4 

18.4 

28.4 

Sept.  7.3 

173 

27-3 
Ck!t.    7.2 

17.2 

27.2 

Nov.   6.2 

16.1 

26.1 

Dec.    6.1 

16. 1 
26.0 
36.0 


Sec  d.  Tan  S 
Mean  Place 


B  Aqnllse. 
Mag.  4.2 


Right 
Ascension. 


m 


h 
18  55 


II 


s 
44.92 

45.03 
45.18  '5 
19 

22 
24 

26 
28 


45-37 
45.59 

4583 
46.09 

46.66  ^9 

30 
47.26 

47.56  3° 

47.85 
48.14 

48.40 


48.64 
48.86 
49.04 
49.18 
49.29 

49-35 
49-36 

49-34 
49.27 

49.16 

49-03 
48.87 

48.69 

48.51 

48.33 

48.17 
48.02 

47.91 
47.83 
47-79 

47-79 
47.84 

47.92 


29 
29 
26 

24 


22 
18 

14 
II 

6 


5 

IX 

8 

4 
o 

5 
8 


Declina- 
tion N. 


+  1456 


60.0 

57-9 
55-9 
54.0 

52.3 

50.9 
49-8 
49.1 
48.8 
49.0 

49-6 
50.6 
52.0 

53-7 
55-7 


21 
20 

19 

14 

II 

7 

3 

a 

6 

10 

14 

17 
20 

21 


57-^  ,, 
60.1  ^5 

62.4  '3 

64.7 

67.0 


23 

23 
21 


69.1 
71.0 
72.8 

74.3 
75.6 

76.6 

77.3 

777 
77.S 

77'^ 


19 
18 

15 

13 
10 

7 

4 

I 

2 
5 


77.1 
76.2 

75.1 

73.8  II 

72.2 
19 

7^-^    TO 
68.4    '9 

66.3    " 


9 
II 

13 
16 


1.03s      +0.267 
4S*.857    67  ".23 


-0.01 

■t-o.i 


0.00 

-I.O 


C  SaclttaiU. 
Mag.  2.7 


Richt 
Ascension. 


m 


h 
18  57 


1-45 


16 


1. 61 
1.80  '9 

2.04 
2.30 


24 
26 


2.59 
2.90 

3.23 
3.57 
3.92 

4.28 

4.63 
4.97 
5.31 
5.63 


29 

31 
33 
34 
35 
36 

35 
34 
34 
32 
29 


5.92 
6.19 
6.42 
6.61  '9 
6.76  ^5 


27 
23 


6.85 
6.90 
6.90 
6.85 

6.75 

6.62 
6.46 
6.28 
6.09 

5-91 


9' 


5 
o 

5 
10 

13 

16 

18 

19 
x8 

17 

5.60  '^ 

5.49 
5.42 
5.40 


II 


7 

2 

3 


5.43 
5.51 
5.63 


8 

12 


Declina- 
tions. 


-30    o 


8.5 
7.9 
7.3 
6.7 

6.1 

5.6 
5.0 

4.4 
3.8 
3.2 

2.7 
2.1 
1.6 
1.2 
0.8 

0.6 

0.5 

0.5 
0.6 

0.9 

1.3 

1.7 
2.2 

2.7 
3.2 

3.7 
4.1 

4.4 
4.5 
4-5 

4-4 
4-2 
3.8 

3.3 
2.8 

2.2 
1.6 
1.0 


6 
6 
6 
6 

5 

6 
6 
6 
6 

5 

6 

5 

4 
4 

2 

I 
o 
I 

3 
4 

4 
5 
5 
5 
5 

4 

3 

I 

o 
I 

3 

4 

5 

5 
6 

6 

6 


1. 155      -0-577 
12". 248     IO".I4 


+0.01        +0.01 
+0. 1  -1 .0 

TEph  tO 


C  Aqnilae. 
Mag.  3.0 


Risht 
Aflcenston. 


h 
19 
s 
29.26 

29.37 
29.52 

29.70 

29.91 


m 
I 


II 

15 

18 

21 
24 


26 


30.15 

30.68  ^7 

30.97  '^ 
31.27 


30 
30 


30 


31.57 

32.17:° 

32.45  '^ 
32.72 


27 

25 


21 


32.97 

33.37  : 

33.52 

33.63 


15 
II 

7 


33.70 
33.72 
3370 
33.64 
33-54 

33.41 

33.25 
33.08 

32.90 
32.73 

32.56 
32.42 

32.30 
32.22 

32.18 

32.18 
32.22 

32.30 


2 
3 

6 

o 

3 

6 

7 
8 

7 
7 

4 

2 

8 

4 
o 

4 
8 


Dedina- 
tionN. 


+  1343 


/f 


63.7 
61.7 

59.7 

57.9 
56.2 

54.8 

53-8 
53.1 
52.9 
53.1 

53.7 

54.7 
56.0 

57.7 
59-6 

61.7 
64.0 
66.2 
68.5 
70.7 

72.8 

74.7 
76.4 

77.9 
79.2 

80.2 
80.9 

81.3 
81.4 
81.2 

80.8 
80.0 
78.9 
77.6 
76.1 

74.4 
72.5 
70.5 


20 
20 

18 

17 
14 

10 

7 

2 

2 
6 

10 

13 

17 

19 
21 

23 
22 

23 
22 

21 

19 

17 

15 

13 
10 

7 

4 
I 

2 
4 

8 
II 

13 
15 
17 

19 
20 


1.099      +0.244 
30".i84    70".69 


-o.oi 

+0.1 


0.00 
-1.0 


A.  Aqnilae. 
Mag.  3.6 


Ri«ht 
Ascension. 


h 
19 

8 
43.52 

43.65 
43.81 

44.00 
44.22 


m 
I 


13 
16 

19 

23 
25 


36 

28 

29 


44.47 
44.73 
45.01 
^530 
45.60  3° 
31 

^5-91  ,^ 
46.21  ^^ 

^^•5^  20 
46.80  II 

47-34  ^, 

47.57  /^ 

47.77  ,^ 

47.93  „ 
48.06  'I 

48.14 
48.18 
48.18 

48.13 
48-05 

47.93 
47.79 
47.64 
47.47 
47.31 

47.16 
47.03 

46.93 
46.87 

46.84 

46.86 

46.92 
47.02 


tkmS. 


4 
o 

5 
8 

12 

14 
IS 

17 
16 

IS 

13 
10 

6 

3 

2 


10 


-50 


46.5 

47.4 

48.3 
49.2 

49-9 

50.4 
50.8 

50.9 
50.8 

50.4 

49.8 
48.9 

47.9 
46.7 
45-3 


9 
9 
9 
7 
5 

4 
I 

I 

4 
6 

9 
10 

13 

14 

14 


43.9  _, 
42.6  '^ 

41.2 

39.9 
38.7 


14 

13 
13 

IX 


37.6 
36.6 

35.8 

35-1 
34-6 

34.2 
34.0 
33.9 
33.9 
34.1 

34.3 
34.7 
35.2 

35.8 
36.6 

37.4 
38.3 
39.2 


10 
8 

7 

S 

4 

3 
X 
O 
2 
3 

4 

5 
6 

S 

8 

9 
9 


1.004      -0.088 
44".284    38".72 


0.00 
+0.1 


0.00 
-1.0 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


a  CoronBe  Australis. 

f  Lym. 

V  Sacittaili. 

^  Sagittaiii. 

Mean  Solar 

Mag.  4.1 

M^.  $.1 

Mag.  3.0 

Mag. 

4-9 

Date. 

RiKht 

Declina- 

Right 

Declina- 

Ri(ht 

Dcrlina- 

Right 

Declina- 

Ascension, 
h      m 

tions. 

Ascension. 

tion  N. 

AMCnsion. 

h      m 

tionS. 

Ascension. 

tions. 

e       r 

h     m 

e         r 

0       » 

h     xn 

0      / 

19     3 

-38    2 

19      4 

+  35  57 

19      4 

—  21      9 

f  p 

19    10 

-2524 

Jan.      I.O 

40.52    , 
40.68  '^ 

25-7  „ 

s 
14.76 

52-7  ,„ 

41-83 

43.0 

s 
19.02 

23.5 

II.O 

24.6 

^•85  ^l 

49-7  ^! 

41-97  'a 

42.9   \ 

19.16  '^ 

23.1    ^ 

2I.O 

40.89  ll 

23-5 

^4-97 

46.8 '; 

42.15 " 

42.8   ' 

19.33  ^^ 

22.7    ^ 

30.9 

41.14  J 
4^-42  ,, 

22.4  " 

44-1 

42.36 " 

42.7    ' 

21 
19.54  _ 

22.3   ^ 

Feb.    9.9 

^^•4 '! 

^5-36 

4'-^^f 

42.60  '* 

42.6    ^ 

19.78  '^ 

21.0  ^ 

31 

10 

25 

22 

26 

2 

27 

4 

19.9 

41.73 

20.4 

^5-6i    „ 

39-4 

42.86 

42.4 

20.05 

21.5 

Mar.    1 .9 

42.06  ^^ 

19.5    I 

15.89 'J;  37.7'^ 

43.14  ^* 

42.1  3 

20.34  ^^ 

21.0  ^ 

II. 8 

42.42  ^^ 

18.6   I 
17.8    * 

16.193° 

36-5  " 

43-45  ^, 

41.7  ^ 

20.65  3^ 

20.4 

21.8 

42.79 11 

^^•51 11 

35-8    I 

4376  3' 

41.2  I 

20.98  ^^ 

19.8  J 

31.8 

43.17 :« 

17. 1    7 

16.84  ^^ 

I 

35-7    , 

44.08  3* 

40.6^ 

21.31  33 

19.2 

38 

6 

34 

S 

33 

6 

33 

7 

Apr.  10.7 

43.55  « 
43.93  2 

44.31  ^» 

16.5 

17.18 

36.2 

44.41  „ 

40.0 

21.64 

18.5  , 

20.7 

16.0    5 

^7.52  f^ 

37-3    I 
38-9  ^^ 

44.74  „ 

39.3  I 
38.5! 
37.7  ^ 

21.9834 

17.0  J 

30.7 

15.6    I 

17.84  ^ 

45-06  3^ 

22.32  3"^ 

May  10.7 

44.68  37 

15.4    ^ 

^^•^5 ; 

4°-9 ; 

45-38  34 

22.65  ^^ 

16.4^ 

20.6 

45.03  ^^ 

15.3    ^ 

18.44 11 

43-3  't 

2^ 

45-68  30 

37.0  7 

7 

*3  T 

22.96  •' 
29 

15.7  ^ 

0 

30.6 

45-3*^  ,« 

^5-4   , 

^^•70  ,^ 

46.0 

45-96    , 
46-22  ^J 

36.3  . 
35.7  \ 

23-25  „ 

^5-2  , 

June   9.6 

45-91  ™ 

15.6    ^ 

18.92 11 

49.0  ^ 

23.52  J 

14.8* 

19.6 

16.1    5 

'^'''  ! 

52.0  ^° 

46.44  ,« 
46.62  "* 

35.2  ^ 

23.76  * 

14-5  , 

295 

46.12  " 
46.28  '* 

16.6    5 

19.25  ^ 

55-1  3 

34.8^ 

23.95  ' 
24."  J 

14-3 

July  9.5 

17.3    J 

19.34  : 

58-=^  'I 

46.77  '^ 

34-5  i 

14-2 

II 

0 

4 

30 

9 

2 

10 

I 

19.5 

46.39       . 
46.45       I 

18.1 

19.38 

61.2       ^ 

66.6**^ 

46.86 
46.92    I 

34-3 , 

24.21 
24.27    ° 

'4-3  , 

29.4 

19.0  ' 

19.37  . 

34-2 

14-5  , 

Aug.   8.4 

46.45       ^ 

20.0 »° 

19.32  5 

46.92 

34-3  J 

24.28    ^ 

H-7' 

18.4 

46.40    5 

20.9  9 
21.7  I 

19.21 

68.9  '^ 

46.88    I 
46.80   " 

12 

34-4 , 

24.24    J 

24.16    ^ 
II 

15.0  3 

28.4 

46.30 ;; 

19.06  '5 

-•^  r>    20 

34-6^ 

■«: 

Sept.  7.3 

46.15 

22,5 
23.1  ° 

18.88 

72-5  „ 

46.68 

34-8 

24.05  ,  . 

15.8 

17.3 

4598 11 

18.67 " 

73.7  " 
74-5   ! 

46-54  ^* 

35  0 

23.90    5 

16.1 3 

273 

45.78  ^° 

23.6  I 

18.44  ^ 

46.37     ' 

35-1^ 

23.73 ,; 

16.3" 

Oct.    7.3 

«-57  " 

23.8  » 

18.20^* 

74.8   \ 

46.20  '7 

35-3  - 

23.56  ^ 

^3-33  t 

16.5 " 

'         17.2 

^^■^^  % 

23.8  ° 

2 

17.97 11 

7^-7 

0 

46.03  ;j 

35-4  „ 

0 

16.7  ^ 
0 

27.2 

45-18 

23.6 

'7-74  ^^ 

74-^  TO 

45-87  ,^ 

35.4  , 

23.22 

16.7 

Nov.   6.2 

45.01    7 

23.2    ^ 

'7-54   ^ 
'7-36  ll 

73-2 ;° 

45-73  \l 

35.5  ^ 

23.07  ^^ 

16.6   ' 

16.1 

44-88  'I 
44-80   ^ 

22.6    ^ 
21.8    * 

7^-7   f 

45-63  '^ 
45-57  t 

35.4  , 

22.96  " 

16.5    \ 

26.1 

17.22    "* 

^9-8  « 

35.3.  ' 

22.89   ^ 

16.2  3 

Dec.    6.1 

44-77    , 

20.8  '^ 

17.13    ! 

67-6  " 

45-54   : 

35.3  7 

22.86    3 

^5.9  ^ 

a 

10 

5 

25 

2 

I 

z 

3 

i6.i 

44-79    , 

IQ.8 

17.08 

•^s-i ,. 

45.56 

35.2  . 

22.87 

15.6 

26.0 

44.86    7 

18.7  " 

17.09    ^ 

62.4  '7 

4563   /        35.1     * 

22.94    7 

15.3  ^ 

36.0 

44.99    ^ 

17.6  " 

17.14    5 

59.5  ^' 

11                       I 

45-74       ,  35.0 

23.04  '° 

14.9  4 

Sec^,Tan<J 

1.270      -0.782 

1.235      +0.726 

1.072      -0.387 

1. 107 

-0-475 

Mean  Place 

4i».39i     i7".ii 

I6-.I37     58".48 

42*.57S    34".72 

i9V7^8 

i5"oi 

IX^a,  D»a 

+0.02         +0.01 

-o»oa        -o.oi 

-K>.OI            +0.01 

+o.ot 

+0.01 

D^  «,  D«,  ^ 

+0.1 

-1.0      1 

+0.1 

-1.0      1 

+o.r 

-1.0     1 

+0.1 

-1.0 

[Bph  xsl 
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Mmh  Solar 


Jan. 


Feb. 


i.o 

II.O 
2  I.o 

9-9 


19.9 

Mar.    1 .9 

1 1.8 

21.8 

31.8 

Apr.  10.7 
20.7 

30.7 
May  10.7 

20.6 

306 

June  9.6 

19.6 

29.5 
July    9-5 

195 
29.4 

Aug.   8.4 

18.4 

28.4 

Sept.  7.3 
17.3 

273 
Oct.    7.3 

17.2 

27.2 

Nov.  6.2 

16.1 

26.1 

Dec.    6.1 

16.1 
26.0 
36.0 


Sec  d,  Tan  d 
Mean  Place 


D^^  a,  Dm  a 
D^  S,  Dm  S 


S  DiaooBli. 

Mag.  3.a 


Right 


h 
19 


m 
12 


8 
28.49 
28.47 
28.56 
28.76 
29.05 

29.44 
29.90 

30.43 
31.00 

31.60 

32.22 
32.82 
33.40 

33.94 
34.42   ^^ 

34.83    „ 
35.16^^ 

35.40 

35.55 
35.60 


2 

9 
20 

29 

39 

46 

S3 

57 
60 

62 

60 

58 
54 
48 


24 

IS 

5 

5 


16 

24 


35.55 

35-39 

35.15  „ 
34.82  ^l 

34.41  " 


41 
48 

53 


33-93 
33.40 
32.83  57 
32.24 
31.64 


59 
60 

59 


31.05 

30.49 

29.97 
29.52 

29.15 

28.86 
28.67 

28.59 


56 

52 

45 

37 
29 

19 
8 


Declina- 
tion N. 


+  6730 


tf 


39.7 

36.2  ^5 

32.8  3^ 

29.4  ^^ 

26.3  ^' 

27 

23.6 

21.3  ^^ 
19.6 '7 

18.5  '] 

18.0    5 

2 

18.2 

9 


19.I 


14 


20.5 
22.6  " 

25 


25.1 

28.0 
31.2 


29 
32 

35 


34-7  ,^ 

38.2  35 

41.8  3^ 
^       36 

48.8  34 

5'-9  20 
22 

59-6 

61.3  '^ 
62.6  '3 

63.3    I 
63.5    ' 


63.1 
62.2    9 
60.8'^ 
58.8  ^^ 

56.4  '^ 


53.6 
50.5 
47.1 


28 


31 

34 


2.614       +2.415. 
32«.370    43"i9 


-0.06 
+0.1 


J  Safittaiii. 
Mag.  5.0 


Richt 
Ajcension. 


h 
19 


12 


39.01 

39.13 
39-30 
3950 

39-73 


12 

17 

20 

23 

25 


28 
29 


39.98 

40.26 

40.55 
40.86  3^ 

41.17^; 

33 

41-50 
41.8232 

42.1533 

42.46  II 

42.76  ^3 


43.04 
43.30 


26 
22 


43.71      ^ 

43-86  '5 


43.97 
44.02 

4403 
44.00 

43-93 


II 

5 

I 

3 

7 
II 


14 
16 


43.82 

43.68 

43.52 

43.35  II 
43.18  'I 


43-02 
42.89 
42.78 

42.71 
42.68 

42.69 

42.75 
42.85 


16 

13 
II 

7 

3 

I 


10 


Dcdinap 
tionS. 


— 19    6 


ff 


26.6 
26.6 
26.6 
26.6 
26.5 

26.4 
26.1 

25.7 
25.2 

24.6 

23.9 
23.1 

22.3 

21.4 

20.6 


9-7 
9.0 

8.3 
7-7 
7.3 

7.0 
6.8 

6.7 

6.7 
6.8 

6.9 

7.1 
7-3 
7.4 
7.6 

7-7 
7-7 
7.8 
7.8 
7.9 

7.9 
7.9 
7.9 


o 
o 
o 

I 
I 

3 
4 

5 
6 

7 

8 
8 

9 
8 


7 

7 
6 

4 
3 

2 
1 
o 
I 
I 

2 
2 
I 
2 
I 

o 

I 
o 
I 
o 

o 
o 


1.058     -0.346 

39'. 736    i8".35 


-0.05 
-I.o 


+0.01         +0.01 
+0.1  -I.o 

[Ephx5] 


Mag.  4.5 


Right 
Ascension. 


h     m 
19    13 


8 
2358 
23.65 
23.77 

23.93 
24.14 


7 
12 

16 

21 

24 


28 

30 


24.38 

24.66 

24.96 

25.28  32 

25.62  34 
34 

25.96 
26.30  34 
26.64  34 
26.96  3' 

27.26  3° 

27 

27.53 
27.77 

27.96 

28.11 

28.21 


24 

19 

15 
10 

4 


28.25 

28.25    ^ 
28.20    ^ 

28.10  '** 

15 


18 


21 
23 


27.95 

27.77 
27.56 

27.33  ^. 
27.08  ^5 

26.83  ""^ 
23 

26.60 
26.38  " 
26.19  '^ 
26.04  ^^ 

25.93  'I 

2587  , 
25.86  [ 

25-89  ^ 


Declina- 
tion N. 


+3758 


»» 


46.6  '9 
43-6  3^ 

40.8 


38.2 


28 
26 

23 


35-9  18 
34.1 

32.8  '3 
32.1     7 

31.9  ^ 


32.3 
33.3 

^^•9    TO 
36.8    '9 

39.2    ^^ 
42.0 

44-9 
48.0 

512 

54.4 

57-5 
60.4 

63.1 

65.5 
67.6 

69-4 
70.7 

71.6 

72.1 

72.1 

71.6 

70.7 

69-3 
67.5 
65.3 

62.8 
60.1 

57.2 


10 
16 


28 

29 

31 
32 
32 
31 

29 
27 

24 

21 
18 

13 

9 

5 
o 

5 

9 
14 
18 

22 

25 

27 
29 


1.269      +0.781 
25«.o26    54''.54 


-0.02 

•H>.1 


>.02 
'9 


coAqnilK. 
Mag.  5.1  1 


Right 


h     m 
19    13 


s 
48.71 

48.81 

48.95 
49.12 

49.32 


10 
14 

17 
20 

23 

49.55     . 
49.80  *^ 

50.07  II 

50.65  3^ 
30 

51.25^° 

51.84^ 

5^"  26 
52.37  ^, 

52.60    3 
52.80  ^^ 

52.96 
53.08 


16 

12 

8 


53-16 
53.20 

53.19 

53.14 
53.06 

52.94 

52.79 
52.63 

52.45 
52.28 

52.12 

51.97 
51.85 
51.77 
51.72 

51.71 

51.74 
51.82 


4 

1 

5 
8 

12 

15 
16 

18 

17 
16 

IS 
12 

8 

5 

I 

3 
8 


Dediiu- 
tioaN. 


+  11  26 


22.2 

18.5  '^ 
16.8  '' 

15.3  '' 
13 

14.0 
13.0 
12.4 
12.2 
12.4 


10 

6 
2 
3 
6 

10 

13 
16 


13.0 
14.0 

15-3 
16.9 

18.8*9 
21 


20.9 

23.0 
25-2 
27.4 

29-5 


21 
22 
22 
21 
20 


33-4 , 

36.5 !! 

37.7 


38.7 

39-4 

39-9 
40.0 

39.9 


12 
10 

7 

5 
I 

I 
4 


39-5 
38-8 
37.9  „ 

33.8  ,^ 
30-3 


1.020 
49'.  604 


+0.202 
28".76 


--0.01 

•H>.l 


0.00 
-0.9 
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Mean  Solar 
Date. 


Jan. 


Feb. 


I.O 
II.O 
2  I.O 

30.9 

9-9 


19.9 

Mar.    1.9 

11.8 

21.8 

Apr.  10.8 
20.7 

30.7 
May  10.7 

20.6 

30.6 

June  9.6 

19.6 

295 

July  9.5 

19-5 

295 
Aug.   8.4 

18.4 

28.4 


Sept 

.  7.3 

17-3 

27.3 

Oct. 

7-3 

17.2 

27.2 

Nov. 

6.2 

16.2 

26.1 

Dec. 

6.1 

I6.I 
26.0 

36.0 


Sec*,Taad 
Mean  Place 


#r  Cygni. 

Mag.  4.0 


Right 
Ascension. 


h 
19 


m 
15 


s 
6.15 
6.19 
6.29 
6.46 
6.69 


4 
10 

17 

23 
a8 


6.97 

7.30 
7.66 
8.06^ 

8.47  ^' 


33 
36 


8.89 

931 
9.72 

O.IO 

0.46 

0.77 
.03 
•24 
.39 
.47 

•49 

.45 

•34 

•17 
0.94 


42 

42 

41 

38 
36 

31 
36 

31 

8 


4 
II 

X7 

23 

27 


0.67 
0.36  ^^ 
0.03  ^^ 
9.68  35 

9.32  3^ 

34 

8.98 
8.66  3* 

8.37  '^ 

8.13 

7-94 


7.80 

7^73 
7.73 


24 

14 


7 
o 


Declina- 
tion N. 


+  53  12 

36.4 
33-1 


33 
34 


29.7 
26.5  ^' 
23.6 


29 
26 


22 
16 

10 

3 
3 


21.0 
18.8 
17.2 
16.2 

159 

16.2 

17.1  9 

18.6  'S 

20.7  " 

23.2  *5 
29 

26.1 

29.3  ^ 
32.6  ^3 
36.1  35 
39.6  35 

35 

46.4  33 

49.4  ^*^ 
52.2 

54.7 


38 
25 


56.7 

58.3 

59-5 
6o.-i 

60.2 

59.8 

58.9 
57.5 
55-5 
53.2 

50.4 

47-4 
44.1 


30 
16 

13 

6 

I 

4 

9 
14 
20 

23 
38 

30 
33 


1.670      +1.337 
8"-354    4o".35 


-0.03 
+0.1 


-0.03 
-0.9 


T  Draconis. 
Mag.  4.6 


Right 
Ascension. 


h     m 
19    17 

s 

6.43 

6.35 
6.41 

6.62 

6.96 


8 
6 


31 

34 
47 


7-43  „ 
8.00  f 

8.66^ 

939  li 

10.16  77 

78 


0.94 
1.72 
2.46 

3^i5 
376 

4.27 
4.68 

4.97 
5-13 
5.17 

5-07 
4.85 
4-50 
4.04 

3.48 

2.83 
2.11 

1-34 

0.53 
9.71 

8.90 

8.13 
7.41 
6.76 
6.21 

5.78 

5.47 
530 


78 

74 

69 
61 

51 

41 
39 

16 

4 
10 

33 

35 
46 

56 

65 

73 

77 
81 

83 

81 

77 
72 

65 
55 
43 

31 
17 


Dedina- 
tionN. 


+  73  II 


ft 


50.1 
46.7  34 

43-3  ^^ 
39-9  It 

3^«  ^8 


34^o 

317 
29.9 

28.7 

28.1 


28.2 
29.0 

30.3 
32.3 
34^7 


23 
18 

12 

6 


8 
13 

30 

24 
38 


44.1  ^,^ 

47.6  35 

'-'^  s 

54.8 
58.2 
61.4 
64.4 
67.0 


693 
71. 1 

72.5 
73^3 
73-7 

73-4 
72.6 

71.3 
69.4 

67.1 

64.4 
61.3 
58.0 


34 
32 
30 

36 

23 

18 

U 
8 

4 
3 

8 

13 
19 

23 

27 

31 
33 


3-459       +3312 
II". 809    53".90 


-0.08        -0.07 
+0.1  -0.9 

[Eph  is) 


Mag.  3.4 


Right 

Ascension. 


h 
19 


m 
21 


1.97 
2.07 
2.21 
2.38 
2.58 

2.80 
3.05 

3-32 
3.60 

3.89 


10 
14 

17 
30 

33 

25 

27 
38 

29 
30 


4.19 
4.49 

"^•79  ,^ 
5.08  "9 
29 


30 
30 


5-37 

5-63 
5.87 
6.08 

6.25 
6.39 

6.48 

6.53 
6.54 
6.51 
6.44 


26 

24 
21 

17 
14 

9 

5 

I 

3 

7 
II 

6-33  ^, 
6.20  '3 

6.04  '^ 
^16 


5.88 
5.71 

5^56 
542 
5.31 
5.23 
519 

5.18 
5.22 

529 


17 
15 

14 
II 

8 

4 
I 

4 

7 


Declina- 
tion N. 


+     256 


33.3 

319 
30.6 

29.4 

28.3 

27.4 
26.8 
26.4 
26.4 
26.8 

27.4 
28.4 

29.6 

31. 1 
32.7 

34-4 
36.2 

38.1 

39.9 
41.6 

43.2 

44-7 

45.9 
47.0 

47-9 

48.6 
49.1 

49-4 
49-5 
49-4 

49.1 
48.6 

47-9 
47.0 

46.0 

44.8 
43.6 
42.3 


14 

13 
12 

II 
9 

6 

4 
o 

4 
6 

o 

2 

5 
6 

7 

8 

9 
8 

7 
6 

5 

2 

I 

9 
7 

5 

3 

I 


5 

7 

9 
10 

12 

12 

13 


1. 001       +0.051 
12". 769     4o".i3 


0.00 
+0.1 


0.00 
-0.9 


/JCygni. 
Mag.  3.2 


Right 
Ascension. 


h     m 
19    27 


s 
16.43 

16.50 

16.61 

16.76 

16.95 

17.17 
17.42 
17.69 
17.98 
18.29 


7 
II 

15 

19 
22 

25 

27 
29 

31 
31 


18.60 
18.92  3^ 
19.24  3^ 

19-55  ^' 

19.84^^ 

27 

20.11 

20.35  I't 
20.56  " 
20.73 
20.85 


17 
12 

8 


20.93 
20.96 
20.94 
20.88 
20.78 

20.64 

20.47  ^^ 
20.28  '9 

20.07  ^^ 

19.87 


3 

2 

6 
10 

14 
17 


20 
20 


19.67 
19.49 

1933 
19.21 

19.12 

19.07 
19.07 
19.11 


18 
16 

13 

9 

5 

o 

4 


Declina- 
UonN. 


+  2746 


tt 


44.8 
42.3 

39-7 
37-3 
35.0 

33-1 

31-5 

30.4 
29.8 

29.7 

30.1 
31.0 

32.4 
34.2 

36.4 


25 
36 

24 

23 

19 

16 

II 

6 

I 

4 

9 

14 
18 

33 
25 

41.6^  J 

44-4 

ATI  '9 

5°-^  ,8 

55-6  '' 
58.0*^ 

60.2" 
62.1  ^9 

16 

63.7 
64.9 

65.8 

66.2 
66.3 


65.9 
65.2 

64.1 

62.5 

60.7 


la 

9 

4 

I 

4 


7 

IX 

x6 
x8 

ax 
58.6 

53-8  '5 


1.130     +0.537 
17-.588    49".5i 


-o.oi 
+0.1 


-0.01 
-0.9 


446 


APPARENT  PLACES  OF  STARS,  1915. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan. 


Feb. 


i.o 

II.O 
2I.O 
31.0 

9-9 


Mar. 

19.9 
1-9 

11.8 

21.8 

31.8 

Apr. 

10.8 

20.7 

May 

30.7 
10.7 

20.7 

306 

June   9.6 
19.6 

29-5 
July    9-5 

19.5 

295 
Aug.   8.4 

18.4 

28.4 

Sept.  7.4 

17-3 

27.3 
Oct.    7.3 

17.2 

27.2 

Nov.  6.2 

16.2 

26.1 

Dec.    6.1 

16.1 
26.1 
36.0 


Sec  S,  Tan  6 
Mean  Place 


ly^  a,  Dw  a 


t  Cygni. 

Mag.  3.9 


Right 
Ascension. 


h     m 
19   27 

8 
31-72 

31-74 

31.83 

31-98 
32.18 


9 

15 
20 

26 


34 
37 


32.44 

32.75  ^^ 
33.09 

33.86  ^ 
41 

34.27  ^j 
34.68  ^' 
35.08  40 

35.47  ir 
35.82  ^l 

36.14 
36.42 
36.64 
36.81 
36.91 


28 
22 


36.96 

36.94 
36.85 

36.71 
36.51 


17 
10 

5 


9 

14 
20 

24 


29 
31 


36.27 
3598 
35.67  „ 

35.35 1^ 

35.01  ^^ 
32 

34-69 
34.38 
34.10 
33.86  ^4 
33.66  ^^ 


31 
28 


33.52 
33.44 
33.43 


14 

8 


Declina- 
tion N. 


+  51  32 


ft 


50.8 
47.6  3; 
44-333 

41.1  3» 

38.2  '9 

a? 

35-5  „ 

31.7 
30.6    " 

30.1   s 

30.3 
31. 1 
32.5 
34.4 
36.9 


8 

14 

19 

25 
28 


42.8  ^' 
46.1  53 

49.6  35 
53.1  " 


35 
35 

33 

31 
29 

25 
22 

17 

13 
8 

3 
3 

7 

13 
18 

22 

26 
65.8 
62.8  30 

59.7  ^' 


56.6 

59.9 
63.0 

659 

68.4 

70.6 

72.3 
73-6 

74.4 
74-7 

74-4 

73-7 

72.4 
70.6 

68.4 


1.608      +1.259 

33"-8o9    53".7i 


-0.03         -0.03 
+0.1  -0.9 


/iHqxtiim. 
Mag.  4.6 


Richt 
Ascension. 


h     m 
19   29 


55.42 

55-51 

55.64 
55.80 

55.99 


9 

13 
16 

19 
21 


24 
26 
28 
28 


56.20 

56.44 
56.70 
56.98 

''•'^  30 

57-56 
57.86  30 

5^-'7f' 
58.46  '^ 

58.75  II 
27 

59.02 

59.26  ^4 

59.47 
59.65 
59-79 


21 
18 

14 
10 


59.89  . 
59.95  ^ 
59.96 

59.93  3 
59.86  ^7 

59.75  ^^ 
59.62  *.> 

59.47  li 
59.31  '^ 

58.98 
58.84 

58.72 
58.63 

58.57 


14 
12 

9 

6 


58.56 
58.58 
58.64 


2 
6 


Declina- 
tion N. 


+    711 


## 


45.8 
44.2 
42.7 

41.3 
40.0 

38.9 
38.1 
37.6 
37.5 
37.7 


16 

15 
14 

13 
II 

8 

5 
I 

2 

6 


10 


38.3 
39.3 
40.6  '5 
42.1  ^5 

43-9 


45.8 
47.8 

49.8 

51.8 

53.8 


18 
19 

20 
20 
20 
20 

18 


17 
16 


55.6 

57.3 

58.9  ,, 
60.2  '3 

61.3 ", 

62.1 
62.8 
63.2 

63.3 
63.3 


63.0 
62.4 
61.7 
60.7 

59.5 


^SagittaxU. 

Mag.  4.7 


Right 
Ascension. 


6 

7 
10 

12 

13 
58.2 

55.2  '^ 


1.008      40.126 
56«.25i     52^^o5 

0.00  0.00 

+o.a  -0.9 

lEph  xsl 


h     m 
19   31 


31.45 
31.56 

31.71 
31.90 

32.12 

32.37 
32.64 

32.94 
33.25 
33.57 

33.91 
34.25 
34.59 
34.92 
35-24 


II 
IS 

19 

22 
25 

27 

30 
31 
32 

34 

34 
34 
33 
32 
31 


28 


35.55 
35.83  ,, 

36.08  ^s 
36.30  " 
36.47 


36.60 
36.68 
36.71 
36.69 
36.63 


17 
13 

8 

3 

2 

6 
II 


13 
16 


36.52 

36.39 
36.23 
36.06    7 
35-88  '^ 


35.71 
35-56 

35-44 
35.36 

35.31 

35-30 
35.34   I 
35.43   ^ 


17 

15 
12 

8 

5 

I 


Declina- 
tion S. 


-25      4 


n 


28.4 
28.0 

27.6 
27.1 

26.6 

26.0 

254 
24.7 

24.0 

23.1 

22.2 
21.4 
20.5 
9.6 

8.8 

8.1 

7-5 

7.1 
6.8 

6.6 

6.6 
6.7 
7.0 
7.3 
7-7 

8.1 

8.5 
8.9 

9.2 

9.4 

9.5 

9.5 

9.5 

9.3 
9.0 

8.7 

8.4 
8.0 


4 

4 

5 

5 
6 

6 

7 
7 
9 
9 

8 

9 

9 
8 

7 

6 

4 

3 

2 

o 

I 

3 

3 

4 
4 

4 
4 

3 

2 

I 

o 
o 

2 

3 
3 

3 

4 


Mag.  5.0 


Richt 
Asccnsian. 


I.X04       -0.468 
32M53     I9".74 


h      m 
19    32 

18.46 

18.56  ^^ 

18.69  '3 

18.86  '7 

19.06^ 
22 

19.28 

19.52  l^ 

19.79    I 
20.07 

20.37  3° 
30 
20.67 

20.98  3^ 

^i 
21.29  -^ 

21.593° 
21.88^9 

28 
22.16 
22.41  ^^ 
22.64  ^5 
22.84  ^° 
22.99 


Dcdiiuh 
tiooS. 


-712 


tr 


15 
II 


+0.01 
+0.2 


+0.01 
-0.9 


23.10 

23.17 
23.20 

23.18 

23.12 

23.02 
22.89 

22.75 
22.59 
22.43 

22.28 
22.14 
22.03 
21.94 
21.90 

21.89 
21.92 
22.00 


7 

3 

2 

6 
10 

13 
14 
16 
16 

IS 

14 
II 

9 

4 

I 

3 
8 


69.2 
69.9 
70.6 
71.2 
71.7 

72.1 

72.3 
72.2 

71.9 
71.4 

70.6 
69.7 
68.6 

67.3 '' 

65.9  '^ 
14 

64.5 

61.7^ 

60.4'^ 

59-2 


6 

5 

4 

2 
I 


3 

8 

9 

ir 


12 
10 


58.2 

57-3 
56.5 

55-9 
554 

55- « 
54-9 
54-9 
54.9 
55.1 

55-3 

55-7 
56.1 

56.6 
57.1 

57-7 
58-4 
59-2 


9 
8 

6 

s 

2 
0 
0 


4 
4 
5 

6 


8 


1.008      -0.127 
i9«.i8o    6r'.86 


0.00 

+0.2 


0.00 
-0.9 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.     I  .o 

II.O 
2I.O 

Feb.    9.9 

19.9 

Mar.    1 .9 

11.8 

21.8 

31.8 

Apr.  10.8 
20.7 

307 
May  10.7 

20.7 

30.6 

June  9.6 

19.6 

295 

Ju^y  9.5 

19.5 

295 
Aug.   8.4 

18.4 

28.4 

Sept.  7.4 

17.3 

273 
Oct.    7.3 

17.2 

27.2 

Nov.  6.2 

16.2 

26.1 

Dec.    6.1 

16.1 
26.1 
36.0 


^Cygnl. 
Mag.  4.6 


Right 
Ascension. 


Sec  8,  Tan  ^ 
Mean  Place 


i. 


h     m 

19  34 

8 

7-75    , 
777   I 

7.85  • 
7.99  ^^ 
8.18  '9 

8.72  '9 
33 


9.05 
9.41 

9-79 

0.19 

0.59 
0.99 

1-37 
1.72 

2.04 
2.32 

2.55 

2.73 
2.84 

2.90 
2.89 
2.82 
2.70 
2.52 

2.29 
2.03 

1.74 
1.42 

1. 10 

0.79 
0.49 
0.22 


36 

38 
40 

40 
40 

38 
35 
32 

28 

23 
18 

II 

6 


Declina< 

tionN. 


I 
7 

13 
18 

23 

a6 
29 

32 
32 

31 

30 

27 
23 


9-99  ,^ 
9.80  '9 
13 
9.67 

9.58   ^ 
9.56    ' 


+  50    I 

23.2 

20.0  "^^ 

16.8  3^ 

13.6  3^ 
29 

27 


10.7 

8.0 
5.8 
4.1 
30 
2.5 


22 

17 
II 

5 

2 


2.7 

34 
4.8 

6.7 
9.0 


7 

14 

19 

23 
38 

11.8 

14.9  '' 
18.2  3^ 
21.6  34 

35 


34 

34 

31 
39 

26 


MSacittuU. 

Mag.  5.4 


Right 
Ascension. 


25.1 

28.5 

319 
350 
37.9 
40.5 


22 


44.5' 
45.8  'I 

46.7    I 
47.1    ^ 


46.9 
46.2 
450 

43.3 
41.2 


7 
12 

17 
21 

25 
35.8  ^^ 


32.7 


31 


h     m 

19  35 


1.556     +1.193 

9V746    25".54 


-0.03         -0.03 
+0.2  -0.9 


s 
50.60 

50.70 

50.84 

51  02 

51.22 

51.45 
51.70 

51.98 
52.27 

52.57 

52.89 
53.21 

53.53 
53.85 
54.16 

54.45 
54.72 
54.96 
55.17 

55-33 

55.45 
55.53 
55.57 
55.55 
55.49 


10 

14 
18 
20 

23 

25 
28 

29 
30 
32 

32 

32 

32 

31 
29 

27 
24 

21 
16 
12 

8 

4 

2 

6 
9 


55.40 
55.28 

55-13 

54.97  ,, 
54.80  'I 


12 

15 
16 


54.64 
54.50 
54-38 
54.30 
54-25 

54-24 
54.28 

54.36 


16 

14 
12 

8 

5 
I 

4 
8 


Dedina- 
tionS. 


—  16  29 


tr 


28.6 
28.7 
28.8 
28.8 
28.8 

28.6 
28.4 
28.0 

27.4 
26.7 

25.8 
24.9 

23.9 

22.8 
21.7 

20.6 

9.6 

8.7 

7.9 
7.2 

6.7 

6.3 
6.0 

5.9 
5.9 

6.0 

6.1 

6.3 
6.5 
6.7 

6.9 

7.1 
7.3 
7.4 
7.6 

7-7 

7.9 
8.0 


I 
I 
o 
o 

2 
3 

4 
6 

7 
9 

9 
10 

II 

II 

II 

10 

9 
8 

7 
5 

4 

3 

I 

o 

I 

I 

2 
2 
2 
2 

3 
2 
I 
2 
I 

2 
I 


Mag.  4.4 


Right 
Ascension. 


1.043        -0.296 
5i*.289    2o".5i 


+0.01         +0.01 
+0.2  -0.9 

[Ephis) 


h     m 

19  37 


2.91 
2.98 

3.09 
3.23 
3.41 


7 
II 

14 
18 

21 


23 
36 
38 


3.62 

3.85 
4.1 1 

4.68  ^9 

30 

^•^^  ,0 

5.28  3^ 

5-59  II 
5-®^  20 

27 

6.45 
6.70 

6.91 
7.09 

7.23 


25 
21 

18 

14 

10 


7.33 
7.38 

7.39 
7-36 
7.28 


5 
1 

3 
8 

II 


14 


7.17 

703  „ 
6.86  '7 

6.69  ;7 

6.51  '* 


6.34 
6.18 

6.04 

5.93 
5.86 

5.82 
5.83 
5.87 


17 

16 

14 
II 

7 
4 


Declina- 
tion N. 


+  17  16 


// 


37.2 
35.1 

33.1 
31.2 

29.4 

27.8 
26.6 
25.8 
25-4 
25-4 


21 
30 

19 
18 

16 

13 

8 

4 
o 

5 


10 


25.9 
26.9 
28.2  '3 
29.9  '7 

31.9 


15  Cycni. 

Mag.  5.0 


Right  Dcclina- 

Ascension.       turn  N. 


30 
32 


34-1 

36.4 

38.9 
41.4 

43-9 


23 
25 
25 
25 
23 


46.2 
48.4 

50.5 
52.3  ^. 
53.8  '? 


22 

31 
18 


55-1 
56.1 

56.8 

57-2 

57.2 

57-0 
56.4 
55-4 
54-2 
52.8 

51. 1 
49.2 

47.2 


13 

10 

7 
4 
o 

2 

6 
10 
12 
14 

17 

19 

30 


h  m 

19  41 

s 

11.30 
11.34 
11.43 
11.56 

11.73 


4 

9 

13 

17 

31 


11.94 
12.19 
12.47 

12.78  3' 


25 
28 


13.10 

13.44 
13.79 


32 
34 

35 
34 


14-^3 
14.46  II 
14.78  3^ 


1.047      +0-311 
i3".855    42".33 


-O.OI 

+0.2 


-O.OI 

-0.9 


1507 

15.33 
15.56 

15.74 

15.87 

15.95 

15.99 

15.97 
15.90 

15.78 

15.63 

15.44 
15.22 

14.99 
14.75 

14.52 
14.30 

I4.II 

13.94 
13.82 

13.73 
13.69 
13.70 


29 

26 

23 
18 

13 

8 

4 

2 

7 
12 

15 

19 
22 

23 
24 
23 

22 

19 

17 
12 

9 

4 

I 


+  37    8 


/f 


23 
38.5 

36.6  ;9 

35.2  ^ 
34.2 

33-9 


10 

3 

2 

34.1 
34.9  ,. 

38.0  '^ 


8 


40.3 


23 
26 


42 -9  ,^ 

48.8  3<> 
520^^ 


28 
26 


64.2 

66.8 

69.1  '3 

20 

71.1 
72.7 
73.8 
74.6 

74-9 


16 

II 
8 

3 

2 


6 

II 

15 


74.7 
74.1 

73.0 

69.6  '9 
23 


1.255      +0.758 
I2V705    54".78 


-0.02 
+0.2 


-0.02 
-0.9 
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APPARENT  PLACES  OP  STAES,  1915, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


/Sacittarii. 

;^Aquil». 

<^  Cygni. 

(^Sagittae. 

Mag.  5.1 

Mag.  2.8 

Mag. 

3.0 

Mag.  3.8 

MeanSolar 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Dedina- 

Right 

Dcdiu- 

Ascension. 

tion  S. 

AsoensioQ. 

tion  N. 

Ascension. 

tion  N. 

Asoensioa. 

timN. 

h     m 

•       / 

h     m 

•      t 

h     m 

•      f 

h     m 

• 

19   41 

-1957 

19   42 

+  1024 

ff 

19  42 

+  44  54 

19  43 

+  1819 
ft 

Jan.    i.o 

s 
23.62 

66.9 

s 

12.27  , 

^3-*    T, 

8 

1743    , 

79.8  ,^ 

34-91 
34-97  ^^ 

^'•5„ 

II.O 

23.72  I 

66.8    ' 

12.34  „ 

I2.I  '7 

17-45    , 

76.7  3 

'9-4 

2  I.o 

23.85  11 

66.7    ' 

"•45  " 

^"•4  II 

17.52    I 

73-^  I. 

35°7   ° 

'7-4" 

3^'0 

17 
24.02      ' 

66.5    ' 

12.59   * 
"•77  1 

20 

8.8'^ 

17.65   i 

70.6  3° 

35-21    4 

'^< 

Feb.    9.9 

24.23  11 

66.2    3 

4 

7^4 :: 

^7.83  ll 

^7-«  i 

35-38  I 

'^•5 :: 

19.9 

24.46 

65.8 

12.97 

6.2 

18.06 

^5-2  ,, 

35-59  „ 

"•9,. 

Mar.    1.9 

^471   J 

65.4    * 

13.20      3 

5-^  "I 

18.32    ^^ 

^3-^ !! 

35-82  w 

10.7  " 

II. 9 

2o 

^^•99  ,, 

64.8    I 

13.45    11 

4.6   ^ 

18.62   3° 

61.4 

36-07  '5 

9.8' 

21.8 

25.28  11 

641     J 
63.3    „ 

'3.72       I 

4-4   ! 

18.95   ^^ 

60.3" 

3634  '^ 

9-4 

31.8 

25.59  ^ 

^4-oi  1 

4.6   » 

19.31    ^l 

59-9  * 

36-63  »9 

9-4! 

32 

9 

30 

6 

36 

I 

30 

) 

Apr.  10.8 

25.91  „ 

^^•4  ,„ 

^4-31  ,^ 

5-2 

19.67      g 

60.0 

36.93  „ 

9-9  „ 

20.7 

26.23  ^ 

61.4  ^° 

14.61  f 

6.1    9 

20.05   ^ 

60.7  J 

37-24  f 

10.8  ' 

30.7 

26.56  33 

60.4" 

14.91  3 

74  :i 

20.42  37 

62.0  *3 
63.8  f 

37-55  :„ 

12.1  '^ 

May  10.7 

26.89  ^^ 

59-4  " 

^5-21  3 

9°  « 

20.78  36 

3785  Z 

'3-^^ 

20.7 

27.20  3^ 

30 

58.4  " 
10 

^5-5o:'s 

10.8  '* 

20 

21.12  3^ 
31 

66.1  »3 

a; 

3«^^4  :^ 

15-8" 

J2 

306 

27.78  'I 

57-4   „ 

'5-78  „ 

12.8 

2^-43  ^« 

68.8 

38.42 

18.0 

June  9.6 

56.5   I 

16.03  ^ 

22 
15.0 

21.71  ^* 

71.8  3° 

38.67  »s 

20-4  I 

19.6 

28.03  ^5 

55-8   I 

^^•^5  " 

17.2 

21.94^3 

75.0  3» 

38.89  " 

22.9  j 

29.6 

28.25  " 

55.1 

16.44   ' 

^9-4 :: 

22.13  '^ 

78.3  33 

39-08  ;9 

25-4 

July    9-5 

28.42  '7 

54-6    5 

16.59  '^ 

21.5" 

22.26-^3 

81.734 

39-22  \* 

27-9 

13 

3 

10 

ai 

7 

iZ 

II 

»s 

19.5 

28.55    ^ 

54-3   , 

16.69      , 

*3-6  „ 

22.33    ^ 

850  ^^ 

39-33   - 
39-39  ° 

304 ,, 

295 

28.64    9 

541    ' 

16.76    7 

=*5-5    ' 

22.35 

88.3  33 

32-7 

Aug.   8.4 

28.68    ^ 

540 

16.78    ^ 

27.2  ^7 

22.31    ^ 

94-2  ^, 

39-40 

34-8 
36-6  ! 

18.4 

28.67    ] 

54.1 

16.76    I 

28.7  s 

22.22    ^ 

39-37  3 

28.4 

28.62    5 

54-2 

16.69    ^ 

30.0       3 

22.08  ^^ 

96.7 'S 

39-30  J 

38-3 ; 

9 

a 

10 

II 

19 

22 

II 

'3 

Sept.  7.4 

28.53  „ 

54-4   , 

1659  „ 

31-9   * 

^^•^^  „ 

98.9  - 
100.7 

39-19  „ 

39-6  „ 

17.3 

28.40  '3 

54-7   I 

16.46  *3 

21.66^3 

39-05   * 
38.89  J 

38-71  '« 

40.7  •; 

27.3 

28.25  f 

28.09 ;! 

550  I 

16.31    5 

32.4    5 

^^•'^^  0, 

102.0     -^ 

41 -5  . 

Oct.    7.3 

55-3   ^ 

32.7    ^ 

21.14'^ 

102.9     ^ 

41 -9  * 

173 

27.92  ^7 

3 

55.5      I 

2 

15.98  '7 
17 

0 

327    ° 

20.86  ^^ 
27 

103.3     \ 

38-53  :j 

42.0  ^ 

27.2 

27.76 

55-7   , 

15.81 

32.4   . 

2^-59  ^. 

103.2 

38.35    ,. 

41.8^ 
4' -2 

Nov.  6.2 

27.61  ^5 

55-9 

15.66   f 

319  ^ 

20.33 

102.6     *^ 

38.19'^ 

16.2 

2749  " 

56.0   ' 

'5-5^10 

^''  .0 

20.09  *^ 

-^•5  la 
99-9  _ 

38.05  ;^ 

40.3 ,; 

26.1 

27.40   9 

56.0  " 

'5.44" 

3°-^    ! 

19.89  ^^ 

37.94  0 
37.86  ] 

39- 1 ,, 

Dec.    6.1 

2735    f 

56.0  ° 

15.37  ; 

28.9 " 

19.72  ^l 

^^  ^  20 
97.9 

37«:^ 

2 

0 

3 

14 

II 

24 

A 

16.1 

27.33      , 

56.0 

15.34  , 

^7-5  ,. 

2f  ■?  ^ 

24.3 

19.61 

95-5  ^, 

37.82 

36-0  „ 

26.1 

27.36     3 
27.44 

55.9  ^ 

15.35  ' 

^954  ; 

9^-«  0 

37.82    ^ 

34-1 :! 

36.0 

55.9 

15.40    5 

19.53 

89.9  '^ 

37.85    ^ 

32.0 

Sec  d.  Tan  d 

1.064         -0.363 

1. 017       +0.184 

1. 412 

-K>.997 

1.053      ■K).33» 

Mean  place 

24V292     58".  56 

I3".ii3     19".  19 

i9'.i45 

81  ".83 

35«.86s    26".c6 

]y^a»Dwa    1       +0.01         +0.01 

0.00        -o.oi 

-0.02 

-0.03 

-0.01       -0.01 

Di^d,  D»d 

1         +0.2 

-0.9 

+0,2 

-0.9 

40.2 

-0.9 

+0.2 

-0-9 

[Eph  15J 


APPARENT  PLACES  OP  STARS,  1915 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


BCean  Solar 
Date. 


Jan. 


Feb. 


i.o 

II.O 
2  I.o 
31.0 

9-9 


19.9 

Mar.    1.9 

1 1.9 

21.8 

31.8 

Apr.  10.8 
20.7 

30.7 
May  10.7 

20.7 

30.6 

June   9.6 

19.6 

29.6 

July    9-5 

195 

295 
Aug.    8.4 

18.4 

28.4 

Sept.  7.4 
17-3 
27-3 

Oct.    7.3 

17-3 

27.2 

Nov.   6.2 

16.2 

26.1 

Dec.    6.1 

16,1 
26.1 
36.0 


aAquilse. 

(Altair.) 
Mag.  0.9 


Risht 
Ascension. 


m 


h 
19   46 


37-35 
37-42 
37.53 
37.67 
37.85 


7 
zi 

14 
z8 
30 


32 

25 
27 


38.05 
38.27 

38.52 

29 

39-37 
39.67 
3998 
40.29 

40.58 


40.85 
.11 

-34 

.53 
.69 

.80 

.87 
.90 
.88 
.82 


30 

31 

31 
29 

27 


Sec«,Tan5 
Mean  Place 


33281' 


4 

4 
4 
4 

4 
4 
4 
4 
4 

4 
4 
4 
4 


26 

23 

19 
16 

II 

7 

3 

2 

6 
9 

.60'^ 
.46'^ 
.30 
.13 


16 

17 
16 


14 


40.97 
40.83 
40.70  ^^ 
40.60  ^° 

40.53    I 


40.50 
40.51 

40.56 


Declina- 
tion N. 


+  838 


It 


29.4 


16 


27.8 
26.3  '5 

24.8  '5 
23.5  ]l 


22.4 

21.5 
21.0 

20.9 

21. 1 

21.7 

22.6 

23-9 

255 

27.3 

293 
31.4 
33.5 

35-7 
37-7 


9 

5 

I 

3 
6 

9 

13 
16 

18 

20 

21 
21 
22 
20' 
20 


7;  AqniUe. 
Var.  3.7-4.4 


41.6  '9 
43-2  "' 
44.7 
45-9 


16 
15 


12 
10 


46.9 

47.7 
48.2 

48.5 
48.5 

48.3 
47-8 

47.1 
46.1 

45.0 

43.7 
42.2 

40.7 


8 

5 

3 
o 

2 

5 

7 
10 

II 
13 

IS 
IS 


i.oii      +0.152 
38-.I70    34''.84 


0.00 
+0.2 


0.00 
■0.9 


Right 
Ascension. 


8 


h     m 

19  48 

7-94  „ 
8.05  " 
8.20  ^5 

8-37  11 

20 

8.57 
8.80  '3 

905  It 

9-32  ,^ 

9.60"^ 

30 

990 
0.20^ 

0.51    ^' 

0.81  3° 
29 


1. 10 

1.38 
1.64 
1.87 
2.07 
2.24 

2.36 

2.44 
2.47 

2.46 

2.41 

2.32 
2.20 
2.06 
1.90 

1,74 

1.59 

1.45 

1.33 
1.23 

1. 17 

1. 15 

1. 16 

1. 21 


28 

26 

23 
20 

17 

12 

8 

3 

I 

S 
9 

12 

14 
16 
16 

IS 

14 
12 

10 
6 
2 

I 
S 


Declina- 
tion N. 


+    047 


ff 


5-9 
4.8 

3.6 
2.6 

1.7 

1.0 

0.5 

0.3 
0.4 

0.8 

1.5 
2.4 

3.7 
5.2 
6.8 

8.5 
10.3 

12. 1 
13.8 
15-5 

17.1 

18.5 
19.7 
20.8 
21.7 

22.3 
22.8 
23.1 
23.2 
23.1 

22.8 
22.4 
21.8 
21. 1 
20.3 

19.3 
18.2 

17.1 


II 
12 
10 

9 

7 

5 

2 

I 
4 
7 

9 

3 

S 
6 

7 

8 
8 

7 

7 
6 

4 

3 

I 

9 
6 

5 

3 
I 

I 
3 

4 
6 

7 
8 

10 

II 
II 


€  Dxaconis. 

Mag.  4.0 


Right 
Ascension. 


h     m 
19   48 


1. 000       40.014 
8".6o6    I3".i3 


—1915- 


-29 


0.00  0.00 

+0.2  -0.9 

[Eph  15J 


s 
23.67 

23-54 

2353 
23.64 

23.87 

24.20 
24.64 
25.16 

2575 
26.39 

27.06 
27.74 
28.41 
29.05 
29.64 

30.16 
30.60 

30.95 
31.19 

31.33 

* 

31-36 
31.28 
31.09 

30.79 
30.40 

29.93 

29.39 

28.79 
28.15 

27.49 

26.82 
26.17 

25.55 
24.99 

2450 


13 

I 

II 

23 
33 

44 
52 
59 
64 
67 

68 

67 
64 

59 

52 

44 
35 
24 
14 
3 

8 

19 
30 
39 

47 

54 
60 

64 
66 

67 

65 
62 

56 

49 
42 


24.08 

23.77  ^_[ 
23.57 


20 


Declina- 
tion N. 


+  70  2 


tt 


65.5 
62.3 

58.9 
55.5 
52.3 

49-3 
46.7 

44.6 

43-1 
42.2 

41.9 

42.3 

43.4 
45.0 
47.1 


32 

34 
34 
32 
30 

26 
21 

15 
9 
3 

4 
II 

16 
21 
26 


I  Sagittaril. 
Mag.  4.2 


Right 
Ascension. 


h     m 
19    49 

8 
23.14 

23.25 
23.40 

23.60 

23.84 


II 

15 
20 

24 
27 


49-7  ,, 

52.7  ^° 

56.0  33 

59.5  ^^ 

63.2  37 
36 
66.8 
70.4  3^ 

73.9  II 

80.1  30 
26 

82.7 

85.0  ^3 

86.7  ^7 
88.0  '3 

88.8  * 


89.0 
88.7 
87.8 
86.4 

84.4 

82.0 
79.1 
76.0 


3 

9 

14 

20 

24 

39 

31 


2.931       +2.755 
28".i36    65".o7 


-0.07         -0.08 
+0.3  -0.9 


24.11 
24.42  3^ 
24.76  34 

25.12  3° 
^8 

25.50  ^ 
39 

25.89 
26.29 

26.70 

27.10 

27.49 


40 
41 
40 

39 
38 


27-87 
28.21  34 

28.53  ^' 
28.80  ^7 

32 
29.02 


29.19 
29.30 

29.35 

29.34 
29.27 


17 
II 

5 
I 

7 
II 


16 


29.16 
29.00 
28.81  '9 
28.60^' 
28.38  " 


22 


28.16 
27.96  ^° 

27.79  '' 
27,66  ^3 

27.57    ^ 


27.54 

27.55 
27.62 


Declina- 
tions. 


-42  5 


n 


43.3 
41.8 

40.3 
38.8 

37.2 

35-6 

34.1 

32.7 

31-3 
30.1 

28.9 
27.9 
27.1 
26.5 
26.1 

25.9 

25.9 
26.2 

26.7 
27-5 

28.4 

29.5 
30.6 

31.8 
33-0 

34.2 
35.2 
36.0 

36.7 
37.1 

37.2 
37.0 

36.5 
35.8 

34.9 

33.7 

32.4 
31.0 


15 

IS 

IS 
16 

16 

15 
14 

14 
12 

12 

10 
8 
6 

4 

2 

o 

3 

5 
8 

9 

II 
II 
12 
12 
12 

10 
8 

7 

4 
I 

2 

5 
7 

9 

12 

13 
14 


1.348   -0.903 
23'-926  33"-2i 


+0.02 
+0.2 


+0.03 
-0.9 
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APPARENT  PLACES  OF  STARS,  1915, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


MeanSolar 
Date. 


B  Pavonifl. 
Mag.  4.Z 


Right 
ABcension. 


Deduur 
tioaS. 


/^  AquilflB. 

Mag.  3.9 


Right 
ABcension. 


Dedina- 
tionN. 


^^Sagiite. 

Mag.  3.7 


Right 


Dedinap 
tionN. 


cSagittaiiL 
Mag.  4.6 


Right 


Dcdn*- 
tiooS. 


Jan.     1 .0 

II.O 

21.0 

31.0 

Feb.    9.9 

19.9 

Mar.    1 .9 

II. 9 

21.8 

31.8 

Apr.  10.8 
20.7 

30.7 
May  10.7 

20.7 

30.6 

June   9.6 

19.6 

29.6 

July  9.5 

19.5 

29.5 
Aug.   8.4 

18.4 

28.4 

Sept.  7.4 
17.3 

27.3 
Oct.    7.3 

17-3 

27.2 

Nov.  6.2 

16.2 

26.1 

Dec.    6.1 

16.1 
26.1 
36.0 


m 


19   50 


13 
26 


4430 

44-43 
44-69  ,„ 
45.08  39 

46.19 
46.89 
47.67 
48.51 
49.40 

50.32 
51.25 
52.19 
53." 
53-99 


70 

78 
84 

89 
92 

93 
94 
92 

88 
83 


54.82 

55.57 
56.23 

56.79  '" 

A  A 
57.23    ^ 


75 
66 

56 


Sec  d,  Tan  8 
Mean  Place 


D^^  a,  Dm  a 
V^,  8,  Dm  8 


57-54 

57.71 

57.73 
57.62 

57.37 

57.00 
56.52 
55.96 

55.34 
54.69 

54.04 
53.43 
52.87 
52.40 
52.04 

51.80 

51.69 

51.72 


31 

17 

2 

II 

25 
37 

48 

56 
62 

65 
65 

61 
56 
47 
36 
24 

II 


-73    7 


ff 


81.4 

78.4 

75.3 
72.2 

69-3 


30 

31 

31 
29 

28 


66.5 

61.6  "3 

59.7  '^ 
58.1 


26 


16 


56.9 
56.1 

55.7 

55.7 
56.2 

57-1 

58.4 
60.0 

61.9 

64.1 

66.5 
69.0 

71.5 
74.0 

76.3 


12 

8 

4 
o 

5 
9 

13 
16 

19 
22 

24 

25 

25 

25 

23 
21 


78.4 
80.1  ^7 

81.5 
82.4 

82.7 


14 
9 

3 

I 


82.6 
81.9 
80.7 
79.0 
76.8 

74.3 

71.5 
68.5 


7 
12 

17 
22 

25 

28 
30 


3.447 
46".  736 


-3.299 
7o".o8 


+0.08 
+o.a 


+0.10 
-0.9 


h     m 
19   51 


8 

7-49 
7.56 
7.67 
7.81 

7.97 

8.17 

8.39 
8.64 

8.91 

9.19 


7 
II 

14 
16 
20 

22 

25 
27 

28 
29 

9.78  2^ 
^i 
0.09  ^ 

0.39  ^° 

0.69  3° 
^  a8 

0.97 

1.22 

1.45 
1.65 

I.81 


25 

23 
20 

16 

12 


1.93 
2.01 

2.04 

2.03 

1.98 


8 

3 

I 

5 
9 


12 


1.89 
1.77 
1.62  ^5 
1.46  '^ 
1.30 


16 
IS 


1. 15 
1. 00 

0.87 

0.77 

0.71 

0.67 
0.68 
0.72 


IS 

13 

10 
6 

4 

I 
4 


+   6  II 


tf 


31.8 

30.4 
28.9 

27.6 

26.4 

25.4 
24.6 

24.2 

24.1 

24.3 

24.9 

259 
27.2 

28.7 
30.4 

32.3 
34.3 
36.3 
38.3 
40.3 


14 

IS 

13 
12 

10 

8 

4 
I 

2 

6 

10 

13 
IS 
17 
19 

20 
20 
20 
20 
18 


42.1 
43.8  '' 
45.3  '' 
46.7 
47.8 


48.7 

49.3 
49.8 

50.0 

50.0 

49.7 

49-3 
48.6 

47.7 
46.6 

45.4 
44.1 

42.7 


14 

II 

9 


6 

S 

2 

o 

3 

4 
7 

9 

II 

12 

13 
14 


1.006       +0.108 
8V28i    37".3S 


0.00  0.00 

+0.2  -0.9 

[Eph  isl 


m 


19  54 

8 

57.64 

57.69 

57.78 

57.91 
58.07 


s 

9 

13 
16 

19 


22 

2S 
26 


58.26 
58.48 
58.73 

5^-99  ,„ 

59.28  II 
30 

59.58 

59.89  II 
60.20  •^ 

60.51  3^ 

60.81  ^l 
28 

61.09 

61.35 
61.58 
61.78 
61.93 


26 

23 
20 

IS 
II 


62.04 
62.11 
62.14 
62.11 
62.05 

61.95 
61.81 


7 
3 

3 

6 

10 

14 


18 
18 


61.66  '? 
61.48 

61.30 

17 
61.13 
60.96  '7 
60.82  '^ 
60.70  '^ 
60.61 


60.56 

60.55 
60.57 


9 

5 

z 
a 


21 
21 


+  19  15 

34-3 
32.2 

30.1 

28.1  "° 

26.2  '9 
16 

24.6 

23.3 
22.4 

21.9 

21.8 


13 
9 

S 

I 

4 


22.2 
23.1 
24.4 


9 
13 

26.1  ^7 
28.1 


20 
22 


30.3 

32.7 
35-2 

37.8 

40.4 

42.9 

45.3 

47.5 

49.5 
51-2 

52.7 
53.8 

54.7 
55.2 
55.4 

55.2 
54.7 
53.9 
52.7 
51.3 


24 

2S 
26 

26 

^5 

24 
22 

20 

17 

IS 

II 

9 

S 

2 

2 

S 
8 

12 

14 
16 


^7-^  20 
45.8  '° 


h     m 

19  57 


8 
25.37 
25.46 
25.58 

25-75 
25.95 

26.18 

26.43 
26.71 

27.02 

27.34 


9 
12 

17 
20 

23 

25 
28 

31 
32 
33 


27.67 
28.02  35 
28.37  ^^ 
28.71 
29.05 


1.059      +0.349 
S8'.596    38".ii 


-O.CL 

+o.a 


LOI 

Kg 


29.38 
29.69 
29.96 
30.20 
30.41 

30.56 
30.67 

30.72 

30.73 
30.69 

30.60 
30.48 

30.33 
30.16 

29.99 

29.81 
29.65 

29-51 
29.41 

29-34 

29.31 

29.32 
29.38 


34 
34 
33 


31 
27 
24 
21 

IS 

II 

5 
I 

4 
9 

12 

IS 

17 

17 
18 

16 

14 
10 

7 
3 

I 
6 


-2756 


n 


58.5 

57-9 
57.2 
50-4 
55-6 

54-7 

53-8 
52.8 

51.7 
50.6 

49-5 
484 

47-4 
46.4 

45-5 

44.7 
44,1 

43-6 
43-3 
43-2 

43-3 
43-5 
43-9 
44-4 
44.9 

45-5 
46.1 

46.7 
47.2 

47-5 

47.8 

47-9 
47.8 

47-7 
47-4 

46.9 
464 

45.8 


1. 132     -0.531 

26».02i    49"-54 


-fO.OI 
-K>.3 


40.03 
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VcanSolar 
Date. 


Jan. 


I.I 
II.O 
2I.O 


31.0 

Feb.  1 0.0 

19.9 
Mar.  1 .9 
1 1.9 
21.8 
31.S 

Apr.  10.8 
20.8 

307 
May  10.7 

20.7 

30-7 
June   9.6 

19.6 

29.6 

July  9.5 

195 

29.5 
Au^.    8.5 

18.4 

28.4 

Sept.  7.4 
17.4 

27.3 
Oct.    7.3 

^7-3 

27.2 

Nov.  6.2 

16.2 

26.2 

Dec.    6.1 

16.1 
26.1 
36.1 


Sec  5,  Tan  9 
Mean  Place 


r  AquUse. 
Mag.  5.6 


Rijht 

Ascension. 


h     m 

19  59 


8 
58.50 

58.55 
58.65 

58.78 

58.94 

5913 
59.34 
59.58 

59.84 
60.12 


s 

10 

16 

21 
24 
26 
28 

30 


30 


60.42 
60.72 
61.02  ^^ 

^'•33^' 

61.62  ^^ 
29 

61.91 

62.17 

62.41 

62.61 

62.78 


26 

20 


62.91 
62.99 

63.03 

63.03 
62.98 

62.90 
62.78 
62.64 
62.49 
62.33 


17 

13 


8 

4 
o 

5 
8 

12 

14 

15 
16 

16 
62.17 
62.02  '^ 
61.89  '3 
61.79 
61.71 


61.67 
61.67 
61.71 


10 
8 

4 


Declina* 
tionN. 


+    72 


»t 


10.2 
8.7 
7.3 
5.9 
4.7 

3.7 
2.9 

2.4 

2.3 
2.6 

3-2 

4.2 

5.4 
7.0 

8.7 

10.7 
12.7 

14.8 

16.9 

18.9 
20.8 

22.6 


IS 
14 
14 
12 
10 

8 

5 

I 

3 
6 

xo 
12 
16 

17 
20 

20 
21 
21 
20 

19 

18 
16 


24.2 

25.6  '^ 
26.8  "■ 


27.8 
28.5 
29.0 

29.3 
29.3 

29.1 
28.7 
28.1 
27.2 
26.2 

25.0 
23.6 

22.2 


12 
10 

7 

5 

3 
o 

2 

4 
6 

9 
xo 

It 

14 
14 


1.008      +0.123 
59».274    is".26 


0.00 
+0.2 


0.00 
-0.9 


^AquilfB. 

Mag.  3.4 


Right 
Ascension. 


h     m 

20     6 


8 
54.49 
54.55 
54.64 
54.77 
54.93 

55.12 

55.33 

55.57 

55.83 
56.10 


6 

9 

13 
16 

19 

21 

34 
26 


27 

30 
56.40 
56.70  ^ 
57.00  3 
57.31  3 

57-62  II 
29 

58.18  ^7 

58.43  '^ 
58.64 

58.82 


58.96 
59.06 

59." 
59.12 
59.08 


21 
18 

14 


10 

5 
I 

4 
7 


XI 

13 


59.01 
58.90 

58.77  ,^ 
58.62  '5 

5«-47  \l 

58.31 

58.17 
58.04 

57.94 
57.87 

57.83 
57.83 
57.87 


14 

13 
xo 

7 

4 


Dedina- 
tionS. 


-     I     4 


tt 


33.5 
34.5 
35.4 
36.3 
37.0 

37.6 
38.0 

38.1 
37.9 
37.4 

36.6 
35.6 
34.4 
32.9 
31.3 

29.6 
27.8 
26.0 

24.3 
22.7 

21.2 
9.8 

8.6 
7.6 
6.8 

6.2 
5.8 
5.5 
5.4 
5.5 

5.7 
6.1 

6.6 

7.2 
8.0 

8.8 

9.8 

20.7 


xo 

9 

9 

7 
6 

4 
I 

2 

S 
8 


4 

2 

o 
8 
6 

4 

3 

I 

I 
2 

4 

5 
6 
8 
8 

xo 
9 


1. 000      -0.019 
SS".i79    27".58 


0.00  0.00 

+0.2  -0.9 


o  Cygni  seq. 
Mag.  4.0 


Rifht 
Ascension. 


h     m 
20   10 

8 
55.60 

55.58 
55.62 

55.71 
55.85 


56.04 
56.28 

56.56 
56.87 
57.22 

57.59 

57-97 

58.35 

58.73 
59.10 


4 

9 

14 

19 

24 
28 

31 
35 
37 

38 
38 
38 
37 
34 


31 


59.44 

59.75  ^, 
60.02    ' 

60.24  ^^ 

60.41 


17 
II 


60.52 
60.58 
60.58 
60.51 
60.40 

60.23 
60.03 

59-79 
59.53 
59.25 

58.97 
58.70 

58.45 
58.22 

58.03 

57.88 

57.77 
57.72 


7 

XI 

17 

20 

24 
26 
28 
28 

27 
25 

23 

19 
15 

XI 


Declina- 
tion N. 


+  4628 


It 


59-7  ,„ 
56-7  3* 

53-7  ^° 

50.7  3° 

47.8  '9 
27 

42.8  '3 

40.9  '9 

39-5 
38.8 


14 

7 

3 


38.6 
390 
40.1 

41.7 
43.7 


4 

XI 

x6 

20 

25 


29 
31 


46.2 

49.1 
52.2 

55.6  3^ 

59.0  3^ 

34 
62.4 
65.8  34 

69.1  33 

74-9 :: 
77.4  „ 

79-5  „ 

81.2  *7 

82.4  " 
83.2 


83-5 
83.2 

82.5 

81.2  ^3 

79.5  II 

74.8  !5 
72.0 


28 


1.452    +X.053 

57'.3S2    S9".oi 


K  Cephei. 
Mag.  4.4 


Right 
Ascension. 


h     m 
20    II 


8 
39.16 

38.79 
38.61 

38.61 

38.81 

39.19 

39.75 

40.45 
41.28 

42.21 

43.20 
44.22 

45.24 
46.23 

47.14 

47.96 
48.66 
49.22 
49.64 
49.88 

49.96 

49.87 
49.62 

49.20 

48.64 

47.93 
47.11 

46.19 

45.20 

44.15 


37 
18 

o 

20 

38 

56 
70 

83 
93 
99 

102 
X02 

99 

91 
82 

70 

56 

42 

24 
8 

9 
25 
42 
56 
71 

82 
92 

99 
105 
108 

43.07 
42.00  '^ 

39.98  98 
39.08^ 

3830 

37.67  2 


Declina- 
tion N. 


+  7726 
It 

84.8 


81.7 

31 

78.4 

33 

75.1 

33 

71.8 

33 

30 

68.8 

66.0 

28 

63.6 
61.8 

24 
18 

60.5 

13 
6 

59.9 

f\ 

59.9 

0 

60.6 

7 

61.8 

12 

63.6 

18 

23 

65.9 
68.7 

28 

71.8 

31 

75.2 

34 

78.7 

35 
36 

82.3 

86.0 

37 

89.6 

36 

93.0 

34 

96.2 

32 

29 

99.1 

76 

101.7 

22 

103.9 

105.6 

*7 

106.8 

12 

7 

107.5 

107.6 

I 

107.2 

4 

106.2 

10 

104.7 

'5 

102.6 
1 00. 1 

97.2 


21 


25 
29 


4.605  +4.495 

46-.465    8i".33 


-0.02 

40.2 


K04 
>.8 


-o.xo 

+0.2 


-0.16 

-0.8 
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Mean  Solar 
Date. 


Jan. 


I.I 

II.O 
2I.O 


31.0 
Feb.  1 0.0 

19.9 

Mar.    1.9 

II. 9 

21.8 

31.8 

Apr.  10.8 
20.8 

30.7 
May  10.7 

20.7 

307 
June   9.6 

19.6 

29.6 

July  9.5 

19-5 

295 
Aug.    8.5 

18.4 

28.4 

Sept.  7.4 

17.4 

273 
Oct.    7.3 

173 

27.2 

Nov.   6.2 

16.2 

26.2 

Dec.    6.1 

16.1 
26.1 
36.1 


24  Vulpeculse. 

Mag.  5.4 


Right 
Ascrasion. 


Sec  «,  Tan* 
Mean  Place 


D^d,  Dm* 


h 
20 


m 
13 


7*85 
7.88 

7-95 
8.05 

8.19 

8.36 

8.57 
8.81 

9.07 

9.35 


3 

7 
10 

17 

21 

24 
26 

28 

30 


965 

9-97 
0.29 

0.61  3^ 
31 


32 
32 


0.92 

1. 21 
1.49 

1.74 

1-95 
2.12 

2.25 

2.33 

2.37 
2.36 

2.30 


29 

28 

25 
21 

17 
13 

8 

4 
I 

6 

9 
2.21 

2.08  '3 

1.92 

1.74 

1.56 


16 
18 
18 
18 


1.38 
1.20 
1.04 
0.90 
0.79 

0.72 
0.68 
0.68 


18 
16 
14 
II 

7 

4 
o 


Declina- 
tion N. 


+  24  24 


tt 


29.0 
26.8  " 

OA    C    23 

22 
22.3 

«r^  «   21 
20.2 

19 
18.3 

16.8  ^5 
15.6 
14.9 
14.6 


a^  Capricomi. 

Mag.  3.8 


12 


14.9 
15.6 
16.8 
18.4 
20.4 

22.7 
25.2 

279 
30.7 
33.5 

36.2 

38.9 
41. 4 

43.7 
45.7 

47-5 
48.9 

50.0 

50.7 
511 

511 
50.8 

50.1 

49.0 

47.6 

45.8 

43.9 
41.7 


7 
12 

16 

20 

^3 

25 

27 
28 

28 
27 

27 

25 

23 
20 

18 

14 
II 

7 
4 
o 

3 

7 
II 

14 
18 

19 
22 


1.098       +0.454 
8". 874    3 1 ".02 


-o.oi 
+0.2 


-0.02 
-0.8 


Riffht 
Ascension. 


h     m 
20    13 

8 
19.78 

19.84 

19.94 

20.07 

20.23 


6 

10 

13 
16 

19 


22 


20.42 
20.64 

20.88  ^4 

26 
21.14 

21.43 


29 
30 


21.73 
22.04 

22.36 

22.67 

22.99 

2330 
23.58  ^^ 

23.85  11 
24.08  ^3 

24.27 


31 
32 

31 
32 
31 

28 


19 
16 


24.43 

24.54 
24.60 

24.62 

;24.6o 

24-53 

24-43 
24.30 

24.16 

24.00 

23.85 
23.70 

2357 
23.47 
23.40 

23.36 
23.36 
23.40 


II 
6 

2 
2 

7 

10 

13 
14 
16 

15 

15 

13 
10 

7 
4 

o 
4 


Declina- 
tions. 


—  12  48 


tt 


40.0 

40.3 

40.5 
40.6 

40.6 

40.5 
40.3 
39.8 

39-2 
38.4 

37.4 
36.3 
35.0 
33.6 
32.3 


3 
2 

I 

o 

I 

2 

5 
6 

8 

10 

II 

13 
14 
13 
14 


14 


30.9 

29.5  ,, 
28.2  '-^ 

27.1  " 
26.0 


/?  Capricomi. 

Mag.  3.2 


Right 
Ascension. 


25.2 

24-5 

23.9 
23.6 

23.4 

23.3 
23.4 
23-5 
23.7 
23.9 

24.2 

24.5 
24.9 

25.2 

25.5 

25.8 
26.2 

26.5 


II 

8 

/ 

6 

3 

2 

I 

I 
I 
2 
2 

3 

3 
4 
3 
3 
3 

4 

3 


1.026       -0.227 
20'. 385    32". 60 


+0.01         +0.01 
+0.2  -0.8 

[Eph  Ml 


h 
20 


m 
16 


3.66 

3.72 
3.82 

3.95 
4. 1 1 

4.30 

4.52 
4.76 

5.02 
5.31 

5.61 

592 
6.24 

6.57 
6.89 

7.20 

7.49 
7.76 

7-99 
8.19 

8.35 
8.47 

8.54 
8.56 

8.53 


10 

13 
16 

19 

22 

24 
26 
29 

30 

31 
32 

33 
32 

31 

29 

27 

23 

20 

16 

12 

7 
2 

3 
6 


10 
12 


8.47 

8.37 
8.25 

8.10  *s 
7-94 


7.79 
7.64 

7.51 
7.41 
7.33 

7.29 
7.29 

7.33 


15 

15 

13 
10 

8 
4 

o 
4 


Declina- 
tions. 


-15 

69.6 
69.7 
69.8 
69.8 
69.7 

69.4 
69.0 
68.5 
67.8 
66.9 

65.8 
64.7 

63.4 
62.1 

60.7 

59.3 
58.1 

56.9 
55.8 

54.9 

54-2 
53-6 
53.2 
53.0 

52.9 

52.9 
53.0 

53.3 
53-5 
53.8 

54.1 
54.4 
54-7 
55.0 

55-3 

55-5 
55.7 
55-8 


I 
I 
o 

I 

3 

4 
S 
7 

9 

I 

I 

3 
3 
4 
4 

2 
2 
I 

9 
7 

6 

4 

2 

I 
o 

I 

3 

2 

3 
3 

3 

3 

3 

3 
2 

2 
I 


nr  Paronis. 
Mag.  2.1 


Right 
Ascension.. 


h      m 
20    18 


s 
54.85 
5491 
55.03 

55.22 

55.47 


1.036       -0.269 
I4".253    6i".97 


+0.01 
+0.2 


+0.01 
-0.8 


6 
12 

19 

25 
31 

55-78 
56.14  f 

56.98  ^ 
57.45  % 

57.95  ^, 

58.47 

59.00  ^•^ 

59.52  ^^ 
60.04 

60.54  ^, 

61.01  ^' 

61.44^^ 
61.82  3^ 

62.13  ^^ 
25 
62.38 

^^  ^  am 

62.55 
62.65 

62.66 

62.60 


10 
I 

6 
14 


19 


62.46 
62.27 
62.02  ^^ 

61.73'^ 

61.42  3^ 

32 

61.10 
60.80  3^ 
60.52  ^* 
60.28  ^l 

60.10'* 

13 

59.97  ^ 
59.91  ° 
5992 


tianS 


-57  0 


42.6 

40.3 " 

37-9  ^ 
35-4  , 
32.9  /j 

30.4 
28.1  *3 

20 


23.8 

22.0 

20.4 
19.0 
18.0 

17.4 
17.0 

17.0 

17.4 
I8.I 

I  9.1 

20.4 


16 

^ 
10 

6 

4 

0 

4 

7 
10 

13 
16 


"•ft  ^8 

^5-7  ' 
27.6  '9 

29.5  '' 
19 


31.4 
33-0 
34-4 
35.5 
36.3 

36.6 

36.5 
36.0 

350 
33-7 

32.0 
30,0 
27.8 


16 

14 
II 

8 
3 

I 

5 
10 

13 
17 

ao 

23 


1.837      -I  $40 
55».8ii    30".54 


+0.03 

.fO.9 


+0.06 
•0.8 
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yOfgni. 

^  Gapiioonil. 

p  Capxiconil. 

41Cygiii. 

If  can  Solar 

Mag.  2.3 

Mag.  5.2 

Mag.  5.0 

Mag.  41 

Date. 

I 

Right 

Dedina- 

Riffht 

Dcdina-   | 

Right 

Dedina-  | 

Right 

Declina- 

tumN. 

tionS 

>. 

Ascension. 

tinnS 

. 

Ascension. 

UonN. 

h     m 

e          r 

h     m 

• 

f 

h     m 

• 

/ 

h     m 

•      f 

20   19 

+  3958 

mm 

20  22 

-18: 

mm 

29 

20   24 

-18 

mm 

5 

20   25 

+  30   4 

Jan.     1 . 1 

8 
9.20 

WW 

*^3i  „ 

26!88 

WW 

35-7 

s 
0.28 

WW 

51.5 

54.27     , 

^3-3  „ 

II.O 

9.19      ' 

60.4^7 

26.93     5 

35.6 

I 

0.33      ^ 

51.5 

0 

54.28    \ 

61.0 '3 

2I.O 

^9.22      ^ 

57-6   ! 
54-8   ! 

27.02     ^ 

35-5 

I 

0.42      ^ 

51.4 

I 

54.32     ^ 

58-5  \\ 

310 

9-31  ,^ 

27.15  ,^ 

35.2 

3 

°-55  ^ 

51. 1 

3 

54.41   _^ 

56' !! 

Feb.  1 0.0 

9.44'^ 

52.1  '7 

10 
27.31 

34.8 

4 

°-7i    « 

50.8 

3 

54.53  _ 

53-7  !t 

17 

2S 

19 

4 

18 

5 

17 

21 

19.9 

9.61 

49-6  „ 

27.50 

34.4 

6 
8 
8 

°-89  „ 

50.3 

6 

5470  ,^ 

49-8   ! 

Mar.    1.9 

983 ", 

22 

47-4  „ 

27.71  " 

33.8 

1. 11  " 

49.7 

20 

54-90 

11.9 
21.9 

10.08  's 

10.37  ^9 

45-7 
44.5    , 

27.96  11 
28.22  ^^ 

330 
32.2 

^•35  !^ 
1. 61  »* 

1.09 

49.0 
48.1 

7 
9 

55-13   3 
55-39  ,« 
55-67  'J 

48-4 : 

47-4    . 

31.8 

I0.68  3' 

43-8    ' 

28.51  '^ 

31. 1 

IX 

47.1 

10 

46.9    5 

34 

I 

30 

II 

.3» 

II 

3» 

_     I 

Apr.  10.8 

11.02 

43.7 

28.81 

30.0 

2.20         1  46.0 

55-98 

47.0^1 

20.8 

11-37^^ 

44-1    * 

29. 1 3  ^ 

28.8 

12 

2.51  3> 

44.8 

12 

56.30  3» 

47-6   f 

30.7 

"•73   J 
12.0936 

467  ll 

29.45  l] 

27.5 

13 

2.84  33 

43.5 

13 

56.63  33 

48.7 

May  10.7 

29.78  ^^ 

26.1 

14 

3-17  ,3 

42.1 

14 

56.96  33 

50.2  'S 

20.7 

12.43  ^'* 

48-7   : 

30.11  ^^ 

24.8 

13 

3-49  ^ 

40.8 

13 

57.29  ^^ 

52.2  f , 

33 

24 

32 

12 

3* 

13 

31 

23 

30.7 

12.76 

53-9  ,„ 

569  ^! 

30.43  _ 

23.6 

3-8i  ,„ 

39-5 

5760  ,„ 

54-5    , 

June   9.6 
19.6 

13.063° 

'3-33 :: 

30.73  l^ 
31.00    7 

22.4 
21.3 

12 
II 

4-" 
4-39  ,, 

38.3 
37.2 

12 
II 

57-89    ' 
58- '5  t 

So  » 

59.9  _ 

29.6 

22 

13-55  - 
13.73  f 

60.1  3» 

31.25  J 

20.4 

9 

4-^3    t 

36.2 

10 

58-37  " 

62.8   ^9 

July    9.6 

63-4  It 

31.46" 

19.7 

7 

4-84  " 

35.5 

7 

58-56  '9 

65.8  3^: 

13 

33 

17 

6 

17 

6 

14 

30 

195 

13.86 

^^•7  „ 

31.63 

19.1 

5.01 

34-9 

58.70 

68.8     * 

295 

13-93 1 

69.9!^ 

31.75  " 
31.83    t 

18.7 

4 

5-14  '\ 

34-5 

4 

58.79    ' 

74-5   ° 

Aug.   8.5 

13-95 , 

73-0  ^ 

18.5 

2 

5.21     ' 

34.2 

3 

58.83  ;^ 

18.4 

13-92  3 
13.84  8 

75-9  '' 

31.86    3 

18.5 

0 

5.25    \ 

34.1 

I 

58.83  ° 
58.77  ^ 

'f'^'  t 

28.4 

78-6  n 

31.84    ^ 

18.6 

I 

5.23    ' 

34.2 

I 

79-4  *^ 

13 

23 

6 

a 

6 

2 

9 

21: 

Sept.  7.4 

13.71  „ 

80.9 

3 '-78  ,„ 

18.8 

5'7  ,„ 

34-4 

58.68 

8i-5  „' 

174 

'3-54   ^ 

82.9  "> 

84-?  ;^ 

31.68  "> 

19.1 

3 

5-07    ' 

34-7 

3 

58.55  ;^ 
58.39  J 
58"  t 

83-2    ' 

27.3 

'3-34  ^! 

31.56" 

19.4 

3 

4-95  " 

350 

3 

846  1 

Oct.    7.3 

,  ^    w  ^  22 

85-7 " 
86.5  * 

31.41  5 

19.8 

4 

4-8^  X 

35-4 

4 

85.6  " 

17-3 

12.89'^ 

31.26  'S 

20.2 

4 

4-65  '' 

35.8 

4 

58.01 " 

86.2   * 

24 

2 

16 

3 

16 

3 

20 

3 

>,     27.3 

^^•^5  ,, 

86.7 

31.10,. 

20.5 

4-49  „ 

36.1 

57-8i  ,„ 

86.4   , 

Nov.  6.2 

12.41  "^ 

86.5 ' 

30.95  /^ 

20.8 

3 

4-34 

36.4 

3 

57.62    9 
57.44  '* 

86.1  3 
85-5   * 

16.2 

12.20" 

85-8  ,^ 

30.81  ^* 

21.0 

2 

4.21   ^3 

36.7 

3 

26.2 

12.00^^ 

84-7 " 

30-71 " 

21.2 

2 

4.10 

36.9 

2 

57.29  J 

84-5   ° 

Dec.   6.1 

11.84  f^ 

83.1  '<* 

30.63  ^ 

21.4 

2 

4.02          ^ 

37.1 

2 

57.16  ^3 

83-1  '* 

13 

20 

5 

I 

5 

I 

10 

18 

16.1 

11.63   * 

81. 1 

30.58 

21.5 

3.97     , 

37.2 

57.06 
57.00       ^ 

8i-3,„ 

26.1 

76.2  ^^ 

30.57    , 

21.5 

0 

396     \ 

37.2 

0 

-^   ^    20 

79-3  ^, 

36.1 

11.59   ^ 

30.60   ^ 

21.4 

I 

3.99    ^ 

37.2 

0 

56.98       ' 

77.0  ^3 

Sec  d,  Tan  S 

1.305      +0839 

1.054      -0.334 

1.052      -0.327 

1. 156            +0.579 

Mean  Place 

10". 642    62". 59 

27".442    27".63 

0-.84I    43''.55 

55'-39S    63".65 

^'♦«,D«a 

-0.02       -0.03 

+0.01         +0.01 

+0.01         +0.01 

-o.oi        -0.02 

l>*«.D..d 

-fo.a 

^.8      1 

•to.a 

-0.8 

+0.2 

-0.8 

+0.2 

-0.8 
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0  Cephei. 

€  Delphinl. 

Oroombridi^  8841. 

or  Indl. 

Mean  Solar 

Mag.  4.3 

Mag. 

4.0 

Mag.  6.4 

Mag.  3.2 

Date. 

Kight 

Declina- 

RiKht 

Declina- 

RiKht 

Declina- 

Richt 

Dedioa. 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

AKcnaoa. 

tiooS. 

h     m 

•        r 

h     m 

•      / 

h     m 

•       t 

h     m 

•     f 

20   28 

+  62  42 

20   29 

-f-II     0 

20  30 

+  72  14 

0f 

20  31 

-4735 

Jan.      I.I 

s 
6.48 

T  A 

^^'''    ,0 

8*38     , 

45-9  ^^ 

8 
18.00 

*^-7  „ 

34.83     , 

3'-7rt 
29.9" 

II. O 

6.34  't 

30.2  3^ 

8.41     3 

44-4   ^ 

17.82    'I 

39-7  1° 

34-87    * 

21. 0 

6.29      5 

27.0  ^ 

8.47  ,^ 

42.8  '\ 

17.66   '^ 

36.5  f. 

10 

34.97  ]: 

27-9" 

31.0 

6.32      I 

23.7  33 

8.57 : 

4'-3  ! 

'7M   ' 

33-2  \l 

35-12    5 

=^5-9  ~ 

Feb.  1 0.0 

644" 

20.53 

^'70  ]l 

39-9   * 

17.76  " 

29.9  33 

35.31  ^^ 

23.8  " 

20 

31 

16 

13 

24 

3» 

24 

SI 

19.9 

tit  ^« 
6.92 

'74  ,, 

8.86 

38.7     „ 

18.00 

'3-9  ., 

35.55    « 

21.7., 

Mar.    1 .9 

14.7  '7 

905  11 

37-8   I 

18.37^^ 

35.83  ^^ 

•9*" 

II. 9 

7.27  ^5 

12.3 'J 

9-27  '! 

37-2    ^ 

18.86^9 

21.4  »s 

36.15^' 

'7-6" 

21.9 

7.68  ^i 

10.5  ^' 

9.52  'I 

36.9   3 

1944  I 

19.4 

36.50  3| 

'^K 

31.8 

8.14^^ 
50 

9.2^3 

9-78  :j 

37.0    ^ 

20.09    5 
71 

18.0   ^J 

8 

36.88  3* 
40 

13.8  " 

Apr.  10.8 

8.64 

8.6 

10.06 

37-5 

20.80 

17.2 

37.28 

12.1 

20.8 

9.17  ^^ 

8.6   ° 

10.36  3° 

38.4   ' 

21.55  11 

17.1  ' 

37.71  43 

10.6  '5 

30.7 

9.70  53 

9-3  ,! 

10.67  3J 

39-6  " 

22.31  ' 

17-5   * 

38.14^ 

9*lo 

May  10.7 

10.23  53 

10.5 

10.98  3' 

4'=^    « 

23.05  74 

18.6  " 

38.58  ^ 

8* 
7-6* 

20.7 

10.73  ^^ 

12.3 

11.28  3° 

43.0  '^ 

23-75  L 

20.3  '7 

39.02  44 

47 

24 

30 

ao 

65 

33 

42 

4 

30.7 

11.20 

'-♦•7   a 

11.86 'f 

450  „ 

24.40   . 
24.98  5* 

22-5  „ 

39.44  ,, 

7-^  , 

June   9.6 

11.63^^ 

17.5  '' 

47.2  " 

25.2  »7 

39.85  ^' 

7' 

19.6 

11.9936 

20.6  3^ 

12.12  »<* 

49.5  '^ 

25.47  ^2 

28.2  30 

40.22  37 

7-3 

29.6 

12.28  ^9 

24.0  3^ 

12.35'^ 

5'-7: 

^5-S5  f! 

31.6  34 

4^-55  f^ 

7-7 

July    9.6 

22 
12.50" 

27.5  35 

12.54   ' 

540 !! 

26.12  ^7 

35.1  ,, 

40.84  ^^ 

14 

37 

IS 

22 

15 

37 

23 

10 

19.5 

12.64 . 

3'-2  _ 

12.69 

5<*-2  „ 

26.27 

38.8  „ 

41.07  ,, 

9-5  „ 

29.5 

12.70 

34-9  11 

12.80" 
12.86    ^ 

58-3  " 

26.30    3 

425  11 

41.24    7 

10.8  'J 

ff- J 

Aug.   8.5 

12.67  3 

38.5  ^J 

60.2*9 

26.21    9 

46.2  37 

41.34" 

12.2"^ 

18.4 

'^•56  z 

42.0  35 

12.88    ' 

61.9  ^ 

26.00  " 

49-7  11 

41.38   I 

'3-7 

15.3  ,. 

28.4 

12.37 '' 

45-2  ^' 

12.86   * 

63-4  '5 

25.68  3^ 

S3-0  ^^ 

41.36    ' 

26 

30 

7 

13 

42 

31 

9 

h 

Sept.  7.4 

12. II 

48.2 

12.79  ,„ 

64.6 

25.26 

58.9  '^ 

41.27 

16.8 

17-4 
27.3 

11.78^3 
1 1 .41  37 

50.8  '^ 
530  " 

12.09 
12.57    " 

65.6  *° 
66.3      I 

24.74  ^ 
23.49  _; 

4-3 
40.95  „ 

18.3 

19-6;^ 

Oct.    7.3 

11.00^ 

54-7 

12.42 

66.8    5 

63.2    9 

40.74  ' 

20.7 
21.5 

173 

10.55  ^l 

56.0  '3 

12.27    '^ 

67.0   » 

22.79  L 

64.7  'i 

40.50  * 

45 

7 

10 

X 

72 

9 

24 

4 

27.3 

10.10 

567    , 

12. II 

66.9 

22.07  _ 

65.6 

40.26 

21.9  ^ 

Nov.  6.2 

9-^5^ 

56.9    I 

11.96^5 

66.6    3 
66.0   I 

^'•34;: 

65.9    f 

4003 11 

22.1 

16.2 
26.2 

9.21  ^ 
8-79  t! 

56.5    * 
55-6   9 

11.82^4 
11.70" 

20.62  7 
'9.94^ 

657    8 
64.9  „ 

39.81  ^ 
39.63  ! 

21.9  J 

Dec.    6.1 

8.42  37 

54-1  '5 

II.61     9 

64.2    0 

02 
19-32  ° 

63.5  '* 

3948  '5 

20.4  ' 

31 

20 

7 

X3 

55 

19 

10 

13 

i6.i 

8.1 1 

52.1 

"•54 

63.0 

18.77    , 

61.6 

39.38 

192  ,. 

26.1 

7.67  '* 

46.8   ^^ 

11.51    3 

61.6*4 

18.32  ^5 

59.2  »^ 

39.34      ^ 

16.0'^ 

36.1 

11.52 

60.1  *s 

17.97  35 

56.5  " 

39-35 

Sec  5,  Tan  d 

2. 181    +1.938 

1.019 

+0.194 

3.279      +3.123 

1.484     -1095 

Mean  Place 

9'-493    29"- 13 

9".  144 

49''.  16 

23».oo2    37".57 

35*.5«i    i9"-9^ 

D^^  ay  Dm  a 

-0.04        -0.08 

0.00 

-o.oi 

-0.07        -0.13 

+0.02       -w.a* 

D^  8,  D«  S 

+0.2 

-0.8       1 

+0.2 

-0.8 

+0.2 

-0.8       1 

+0.2 

-0.8 
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If  can  Solar 
Date. 


Jan. 


I.I 
II. I 
2I.O 


Feb.  1 0.0 

19.9 
Mar.  1.9 
X1.9 
21.9 
31.8 

Apr.  10.8 
20.8 
30.8 

May  10.7 
20.7 

30.7 
June   9.6 

19.6 

29.6 

July    9.6 

195 

295 
Aug.   8.5 

18.5 

28.4 

Sept.  7.4 
17.4 

273 
Oct.    7.3 

17.3 

27.3 
Nov.  6.2 

16.2 

26.2 

Dec.    6.2 

16.1 
26.1 
36.1 


Sec  d,  Tan  6 
Mean  Place 


/3  Belphlni. 
Mag.  3.7 


Right 
Ascension. 


h     m 
20   33 


8 
33.03 

3305 

33-11 
33-20 

33.32 

33.48 

33.67 

33.88 
34.12 

34-39 


2 
6 

9 
12 

16 
19 

2t 

28 


30 


34.67 

34.97  „ 
35-28  3' 

35.59  ^' 
35.90 


36.20 
36.48 
36.74 
36.97 
37.17 

37.32 

37.43 
37-50 
37-52 
37-50 

37.43 
37-34 
37-21 
37.06 
36.90 

36.74 
36.59 
36.44 
36.32 
36.22 

36.15 
36.12 

36.11 


31 
30 

28 
26 

23 
20 

IS 

II 

7 

2 


3 

I 


Declina- 
tion N. 


+  14  17 


ft 


53.2 


17 


49.8  '7 
48.1  ^7 

46.5 


16 
13 


45.2 
44.1 

43-3 

42.9 
42.9 


II 
8 

4 
o 

4 


8 
12 


22 

24 


43-3 

44-1 

45-3    . 
46.8  '5 

48.7  ^9 
21 

50.8 

53.0 

55-4  ^^ 

60.2^^ 
24 

62.6 

64.8  " 

66.9  " 

68.8  '9 

17 

14 
71.9 

73-0 

73.9 

74.5 
74.8 


70.5 


II 

9 
6 


74.8 

74.5 

73-9 

73-1 
72.0 

70.7 
69.2 

67.6 


3 
6 

8 

II 

13 

15 
16 


V  Capricomi. 
Mag.  5.3 


1.032      +0.255 
33-.826    55".6i 


-o.oi 

+0.2 


-0.01 

-0.8 


Right 
Ascension. 


h  m 

20  35 

s 

2.24 
2.29 

2.37 

2.48 
2.63 


5 
8 


2.80 
3.00 

3-23 
3.49 
3.77 

4-07 
4-38 
4-70 
5-03 
5.36 


II 

15 
17 

20 

23 
26 

28 
30 

31 
32 
33 
33 
32 


31 


5-68 

5-99  ^„ 
6.28  *9 

6.53  '^ 
6.75 


22 

18 


6.93 
7-07 

7.15 
7.19 

7.19 

7.14 

7-05 

6-94 
6.80 

6.64 


14 
8 

4 
o 

5 

9 
II 

14 
16 

15 


15 


6.49 

^•^^  i^ 
6.20  '^ 

6.09" 

6.00 


5.95 
5-93 
5.94 


9 

5 

2 
I 


Declina- 
tions. 


-1826 


ft 


26.5 
26.4 
26.3 
26.0 
25.6 

25-1 

24-4 
23-6 
22.7 
21.6 

20.4 
I9.I 
17.7 
16.3 
14.9 

13.6 
12.3 
II. 2 
10.2 

9-4 

8.8 

8.3 
8.1 

8.0 

8.1 

8.3 
8.6 

9.0 

9-4 
9-9 

0.3 
0.6 

0.9 

I.I 

1.3 

1.4 
1.4 

1-3 


I 
I 

3 
4 

S 

7 
8 

9 

I 

2 

3 

4 
4 
4 
3 

3 
I 

o 

8 

6 

5 

2 

I 
I 
2 

3 

4 
4 
5 

4 

3 

3 

2 

2 
I 

o 

I 


a  Belphlni. 
Mag.  3.9 


Right 
Ascension. 


h     m 

20  35 

8 
40.61 

40.62       ^ 

40.67       5 

40.76      ^ 

40.88    " 
16 

41.04  ,g 
41.22 

41 -43  " 
41-67  11, 
4194  J 

42.22 

42.52  ^* 
42.83  3» 

^I 
43.14  "^ 

43-46  3' 
30 

43.76 

4404  ,^ 
44.30      " 

44.53    1 

44-73 


20 

16 


44-89 
45-00 

45-06 

45-08 

45.06 


II 
6 

2 
2 
6 


1.054 


•333 


i2*.769    i8".57 


+0.01        +0.01 
+0.2  -0.8 
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45.00 
44.90 
44.78 

44-63 
44-47 


10 
12 

15 
16 

16 

44.31  ,, 

44-15 
44.00  ^^ 

43-88  " 

43.78 


10 
8 


43-70 
43.66 
43.66 


4 
o 


Declina- 
tion N. 


/3  Pavonis. 

Mag.  3.6 


+  1536 


tt 


38.5  „ 
35.0 

33-4 


32.0 
30.8 
30.0 

29-5 
29.5 

29.8 
30.6 
31.8 

33.3 
35.2 


16 
14 

12 
8 

5 
o 

3 

8 
12 

IS 

19 
21 


37.3 
39.6  "3 

42.0 

44.5 
46.9 


24 

2S 
24 
25 


49-4 
51.7 
53.8 
55.8 
57-5 

59.0 
60.2 
61. 1 
61.8 
62.1 

62.1 
61.9 
61.3 
60.5 

59-4 

58.0 
56.5 

54.8  ^7 


23 

21 

20 

17 
15 

12 

9 

7 

3 
o 

2 

6 

8 

II 

14 

15 


Right 
Ascension. 


h     m 

20  37 

8 

17.54      ^ 

17-54     ° 

17.63    ^l 
17.81    '^ 

18.08  ^7 

35 

18.43 
18.85 

19-34 
19.89 

20.49 


42 

49 

55 
60 

63 


21.12 
21.79 
22.47 
23.16 

23.85 


67 
68 

69 

69 
66 


62 


24.51 

25-13 
25.70  57 

26.21  5^ 

26.65  ^ 


26.99 

27.23 

27.37 
27.41 

27-34 


34 

24 
14 

4 

7 

17 


1.038       -K>.279 
4i«.4i4    42".38 


26 

33 


27.17 

26.91 

26.58 
26.18  4° 

25-75  ^ 
40 

25.29 

24.84 

24.42 

24.04 

23.72 


2348 
23.32 
23.26 


45 
42 

38 
32 
24 


16 
6 


Decline. 
tiooS. 


—  6630 

n 

48.6 

45.8 


28 

29 
29 
30 
30 


29 


42.9 

40.0 

37.0 

34.0 
31. 1 

28.4  ^7 
26.0  ^4 

«^   Q   22 

23.8 

19 

IS 

12 

8 

4 

I 

5 

9 
12 

16 
19 


21.9 
20.4 
19.2 
18.4 
18.0 

18.I 
18.6 

19.5 
20.7 

22.3 


21 


24.2 
26.3 
28.6  ^3 

30.9  ^^ 
33-3 


24 
22 

20 

18 

14 

9 

5 

o 

5 
II 

15 
19 

34.8  ^2 
32.3  ^^ 


35.5 

37.5 

39-3 
40.7 

41.6 

42.1 
42.1 
41.6 

40.5 
39-0 


2.509      -2.301 
i8«.797    35".3i 


-0.01 
40.2 


>.oi 
k8 


+0.05 
+0.3 


+0.10 
-0.8 
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APPARENT  PLACES  OT^  STARS,  1915. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mmh  Solar 
Date. 


Jan. 


I.I 
II. I 
2I.O 


31.0 

Feb.  1 0.0 

19.9 

Mar.    1.9 

II. 9 

21.9 

31.8 

Apr.  10.8 
20.8 
30.8 

May  10.7 
20.7 

30.7 
June   9.6 

19.6 

29.6 

July    9.6 

195 

295 
Aug.   8.5 

18.5 
28.4 

Sept.  7.4 
17.4 

273 
Oct.    7.3 

^7-3 

Nov.  6.2 
16.2 
26.2 

Dec.    6.2 

1 6. 1 
26.1 
36.1 


Sec  d,  Tan  d 
Mean  Place 


D^^  a,  Dm  a 
D^  S,  Dm  S 


a  Cyini. 

(Deneb.) 
Mag.  1.3 


Right 
Ascension. 


h     m 
20   38 


s 

30.43 
30.38 
30.38 
30.44 
30.54 

30.70 
30.90 
31.14 
31.43 

31-75 


S 
o 

6 

10 

16 

ao 

29 
32 
35 


32.10 

32.47 
32.85 

33-23 
33.60  ^l 


37 
38 
38 


33.96 
34.29 
34.59 
34.84 
35.05 

35.20 

35.29 
35.33 
35.31 
35.24 


36 

30 

25 
21 

15 

9 
4 
2 

7 
12 


31 

23 


35.12 

34-95 :: 

34.74 

34.51 

34.26  ^5 

34.00 

33.75 
33.50 

33.27 
33.07 


25 

25 

23 
20 

16 


32.91 

32.79 
32.71 


12 

8 


Declina- 
tion N. 


+  4458 
n 

28.2^ 

22.7 
20.3    *^ 
18.3    ^^ 

16.8  '5 

15.9  I 

4 

^5.5     ^ 

15.7  « 
16.5     * 

17.8  ^3 


19.7 

22.0 
24.7 

27.7 
30.9 
34.3 


19 

23 

27 
30 
32 
34 
34 

^^•^  34 

41. 1  •** 

44-4  ^f 
50.5    ' 

27 
53.2 

55-5 

57.4 

58.9 
60.0 


23 

19 

15 
II 

5 


I 

4 
10 


60.5 
60.6 
60.2 

5^''  i^ 

55.9 
53.7 


51. 1 


22 
26 


1. 414      -*^*999 
32".029    33".82 


-0.02 
+0.3 


>.04 
».8 


d  Delpliini. 
Mag.  4.5 


Right 
A8oeii8io&. 


h     m 
20  39 

s 
28.66 

28.67  '^ 
28.72  5 
28.81     9 

28.92  " 

15 

18 


29-07 
29.25 

29.46 

29.70 

29.96 


21 

24 
36 
28 


30.24 

30.54  ^ 
30.85  3' 
31.16  3' 

31.47^' 
30 

31.77  ^^ 

32.06    ^ 

27 
32.33    ^ 

32.56 

32.76 


23 
20 

16 


32.92 

33.04 

33.11 

33.13 
33.12 

33.06 
32.96 

32.84 
32.70 

32.54 

32.38 
32.22 
32.08 

31.95 
31.85 

31.77 
31.73 
31.73 


12 

7 

3 

I 
6 

10 
12 

14 
16 
16 

16 

14 

13 
10 

8 

4 
o 


Dcdixio- 
tionN. 


+  1445 

n 

^5.9  „ 
64.2    '7 

62.5   ^7 

60.8 '7 
59.3  \\ 

57.9 
56.8 

56.0 

55.5 
55.5 


II 
8 

5 
o 

4 


55.9 
56.7 
57.8 

59.4 
61.2 


8 
II 
16 
18 
21 


^3-3  ^, 
65.6  "3 

67.9  '^ 

70.4 
72.8 


25 
24 
24 


75.2 

77-5 
79.6 

81.5 
83.2 

84.7 

85.9 
86.8 

87.4 
87.7 

87.8 

87.5 
87.0 

86.2 
85.1 

83.8 
82.3 
80.7 


23 

31 

19 
17 

15 

12 
9 

6 

3 

I 

3 

5 
8 

II 
13 

15 
16 


1.034        -K).264 
29V443     67^.98 


-o.oi         -o.oi 
+0.3  -0.8 

[Bph  isJ 


^  Capricozni. 

Mag.  4.3 


Right 


h     m 
20  41 


3.44 
3.48 
3.56 

3.67 
3.82 

3.99 
4.20 

4.44 
4.70 

4.99 

5.30 
562 

5.96 
6.31 
6.65 

6.99 

7.31 
7.61 

7.88 

8.12 

8.31 
8.46 

8.56 
8.61 
8.61 

8.56 
8.47 

8.35 
8.21 

8.05 

7.88 
7.72 

7.58 

7.45 
7.35 

7.29 

7.26 

7.28 


4 
8 

II 

15 

17 

31 

24 
36 
39 

31 
32 

34 
35 
34 
34 

32 
30 
27 
24 
19 

15 
10 

5 
o 


9 

13 

14 
16 

17 

16 

14 

13 
10 

6 

3 

3 


Declina- 
tions. 


-2534 


$t 


45.9 
45.3 

44-7 
44.0 

43-1 

42.2 
41. 1 

39.9 
38.7 
37.3 

35.9 
34.5 
33.1 
31.7 
30.4 

29.2 
28.2 
27.4 
26.7 
26.3 

26.1 
26.1 
26.2 
26.5 
27.0 

27.6 
28.3 
28.9 
29.6 
30.2 

30.6 
31.0 
31.2 

31.3 
31.2 

31.0 

30.7 
30.3 


6 
6 

7 
9 
9 

I 
3 
2 

14 

4 

4 

4 

14 

3 

2 

o 
8 

7 

4 

2 

o 

I 

3 

5 
6 

7 
6 

7 
6 


4 

2 

I 
I 
2 

3 

4 


1. 109 
3'.938 


-0.479 
36".8i 


-KO.OI 
+0.3 


+0.02 

.-0.8 


y  DelpUnl  seq. 
Mag.  4.5 


Right 


h    m. 
20  42 

s 
42.09 

42.10 

42.15 
42.23 
42.34 


tionX. 


5 

8 


II 
15 


42.49  „ 
42.66  '7 

42.87  " 

43." 
43.37 


24 
26 

28 


29 
31 
32 


43.65 

43.94 

44.25 

44.57  „ 

44.88  3' 

30 

45.18 

45.47 
45-74 
45.98 
46.18 


29 
27 
24 
20 

16 


46.34 
46.46 

46.53 
46.56 

46.54 

46.49 
46.40 

46.27 
46.13 

45-97 

45.81 

45.65 

45.51 
45.38 

45.27 

45.20 

45.15 
45.14 


12 

7 
3 


9 
13 
14 
16 
16 

16 
14 

13 
II 

7 

5 
I 


+  >548 

I* 
60.8 


59-0 

57-3 
55-5 
53-9 

52.5 
51.3 
50.4 
49.9 
49.9 


18 

18 
16 


u 

9 

5 
0 

3 


8 
II 


50.2 
51.0 

52.1  .- 
53.6 '' 

554 


18 

21 


57-5 ,, 

59-8  ^ 
62.2  «♦ 

647!! 

67.2 

69.6 
71.9 

741 
76.1 

77.9 

794 
80.6 

81.6 

82.2' 

I 
82.7 

82.5  \ 

82.0  ^ 

81.1  ' 
80.1 


24 


20 

iS 

15 


12 
10 


78.8 

77-3  \ 
75-6 


10 


15 


1039 

42".88i 

-O.OI 

•HJ.3 


♦0.283 

62".44 

-O.OI 
-0.& 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


€  Cygni. 

B 

Aquarii. 

i/Cephei. 

/^  Aqnaiii. 

Mean  Solar 

Mag.  2.6 

Mag.  3.8 

Mag.  3.6 

Mag.  4.8 

Date. 

i 

1 

1 

Rifht 

DccBna- 

Richt 

Declina- 

Richt 

Declina. 

Rifht 

Declina. 

Ascexiaion. 

tionN. 

AscensaoQ. 

tions. 

tiooN. 

tirmS. 

h     m 

•             t 

h 

m 

•      / 

h     m 

•      1 

h     m 

•      f 

20  42 

+  3338 

20  43 

-948 

20  43 

+  61  30 

20  48 

-     917 

Jan.      I.I 

s 

45-14  , 

66.2 

s 
4.02 

33-7  ^ 

s 

30.98 

32.8 

3.71      , 

WW 

77.2 

II. I 

45- 12    , 

63.8  '* 

4.06 

4 
6 

34-1    ! 

30-83  's 

30.75    * 

3-74    I 
3.80    I 

77.6  * 

2I.O 

45-15    I 

58-7   ! 

4.12 

34-4   ^ 

29-7 :, 

77.9 : 

31.0 

4.22 

10 

34-7   t 

30.76   \ 

26.5  3» 

3.89    ' 

78.2  3 

Feb.  1 0.0 

45-31    ° 

56-3  '* 

4-35 

13 

34-8    ' 

30.85    9 

23.3  ^' 

4.02     3 

78.3  * 

IS 

23 

16 

0 

16 

31 

»S 

0 

19.9 

45-46  ^„ 

54-0  ,„ 

4.51 

34-8 

3'-o^  ,. 

2°=^  ,a 

4-35  " 

78-3  , 

Mar.    1.9 

45-65   ' 

52.0  »° 

4.70 

19 

34-6   ' 

31.26^5 

^7-4!' 

78.1  ' 

II.9 

45-87 

50-5 

4.91 

21 

34-2    * 

32.39  ;JJ 

'5°: 

*-56  3I 

77-7   * 

76.3   ' 
11 

21.9 
31.8 

46. 1 2  *s 

46.41  '9 

49-3  " 
48.7   J 

2 

5-15 
5.41 

24 
29 

33-5    I 

I3-I    ' 

n.8»3 

8 

5°6  38 

Apr.  10.8 

46-72 

48.5  , 

5.70 

3^-7  „ 

32.86 

II.O 

5-34  ,„ 

75-2  „ 

70.8 

47-04  ^, 

48.9  ^^ 

6.00 

30 

30.4  \\ 

33.36  5° 

10.9   ' 

5.64  ^° 

74-0  " 

30.8 

47.38  34 

49-9   ° 

6.31 

31 

29.1    3 

33.88  5^ 

"•4„ 

5-95  ^ 

72.6  w 

May  10.7 

47-73  ^: 

5'-3   * 

6.62 

31 

27.6   s 

34.40  5^ 

'2-5 

6.27  3^ 

7'-'    6 

20.7 

48.06  33 

53-2    ! 

6.94 

3a 

26.0  '^ 

34.90  ^ 

14.2  '7 

6.59  3* 

69-5  '^ 

33 

22 

31 

16 

47 

22 

3t 

16 

30.7 

48-39  „ 

55-4    , 

7.25 

^4-4  ,. 

35.37  ^^ 

^^•-^  ,, 

6.90 

^7-9    . 

June   9.6 

48-70  f ' 
48.98  ll 

7-55 

30 
28 

22.8  '<* 

35.81  44 

^^•^    ! 

7.20  3 

66.3  '\ 

19.6 

60.9  '^ 

7.83 

21.3  '5 

36.19^* 

22.2  3* 

7-48    ! 

64.7    t 

29.6 

49.22    ^ 

63.9  ^° 

8.08 

25 

19.8  \\ 

36.50  f; 

25.5  ^^ 

7-73 

63.2    5 

July    9.6 

20 

49-42  ^^ 

67.0  3' 
31 

8.30 

22 
18 

18.5  '3 
n 

36.75  \] 

29.0  35 

37 

7-95  ,8 

61.9  '3 
12 

19-5 

4958  „ 

70.1 

8.48 

17.4 

36.92 

32-7  „ 

8'3  ,, 

60.7 

29-5 

49-69  " 
49.75    ^ 

73.2  ^ 

8.61 

13 

r6.5   9 
'5-7   ! 

37.01     9 

36.4  ^ 

8-^7  \\ 

59.7        ft 
58.9        I 
58.3        J 

Aug.    8.5 

7^-^    S 
79.0   ^ 

8.71 

10 

37.02     * 

40- '  ,1 

8.37  " 

18.5 

49.76    ' 

8.75 

4 

'5-'    ! 

36.95 ,: 

43.7  ^; 

8.42    s 

28.4 

49-72    I 

^^•5 

8.75 

0 

14.7   * 

36.80  '5 

47.0  •'^ 

8.42    ° 

57.9        t 

P 

23 

4 

3 

22 

31 

4 

3 

Sept.  7.4 

49-64 

^^•^  20 

8.71 

8 

14.5      , 

36.58  « 
36.30  '^ 

529  ,, 

8.38     , 

57.6 

17.4 

49-51  ,^ 

85.8   ° 
87.4   t 

8.63 

14.4     ' 

8.31      7 

57.5    , 

273 

49-36  s 

8.52 

II 

'+•5    ' 

35.97  ^^ 
35.59  f* 

55-3  'I 

8.21    " 

57.6    \ 

Oct.    7.3 

88.7  '^ 
89.5    ! 

8.39 

13 

'+•7 

57.2    ' 

8.08   '3 

57-7   \ 

173 

4898  ^° 

8.25 

14 

14.9    , 

35.19"* 

58-7   f 

7.94   't 

57.9   \ 

20 

4 

15 

3 

42 

10 

»S 

4 

27-3 

+^•78  ,„ 

89.9    ^ 

8.10 

15.2 

34.77  ^, 

59.7       , 

7.79  „ 

58.3    , 

Nov.   6.2 

48.58  " 

89.9    ^ 

7-95 

15 

15-6   * 

34.34  ^ 

60.1       4 

7-64    5 

58.7    \ 

16.2 

48.38 '° 

89.4    I 

7.82 

13 

16.0   "♦ 

33.92  ^ 

59.9      ^ 

7-51 

59.1    ^ 

26.2 

48.21    7 

^^•5  ,! 

7.71 

II 

16.4   * 

33.53  f^ 

59.2    ^^ 

7.40  " 

59-5   ^ 

Dec.    6.2 

48.07  '^ 
ij 

«7-  I 

7.62 

9 
6 

16.9  s 

4 

33.17  ^f 

3* 

57-9  :i 

7-31     9 

60.0   5 

4 

16.1 

47-95   « 
47-87   ^ 

^5-6  ,, 

7.56 

17.3     , 

32-85 ,, 

56.1 

7.25     , 

60.4 

26.1 

83.6   ° 

7.54 

2 

17.8     S 

20 
32.59  ,^ 

53-8  :^ 

5^.2 

7.22     3 

60.9    ^ 

36.1 

47-82    5 

81.3'^ 

7.55 

I 

18.2     4 

32.40  9 

7.22 

61.3    ^ 

Sec  S,  Tan  S 

1.303       +0.666 

i.( 

"5     -o-^n 

2.096   +1.842 

1. 013             -0.164 

Mean  Place 

46*.3I4    64".68 

4'., 

555    27''.29 

33'.778    3o".i4 
-0.04         -0.08 

4".23i     7o".94 

D^a,  Dmo 

-0.01         -0.03 

0.00         +0.01 

0.00         +0.01 

D^  d,  D»  S 

+«-3 

-0.8 

+0.3 

-0.8        1 

+0.3 

-0.8     1 

+03 

-0.7 

[Eph  15J 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan. 


i.i 
II. I 

2I.O 


Feb.  1 0.0 

20.0 

Mar.    1.9 

11.9 

21.9 

31.8 

Apr.  10.8 
20.8 
30.8 

May  10.7 
20.7 

30.7 
June   9.7 

19.6 

29.6 

July    9.6 

1 9-5 

29.5 
Aug.    8.5 

18.5 

28.4 

Sept.  7.4 

17.4 

27.4 
Oct.    7.3 

17.3 

27-3 
Nov.   6.2 

16.2 

26.2 

Dec.    6.2 

16.1 
26.1 
36.1 


/9lndi. 

Mag.  3.7 


Right 
Ascension 


h     m 
20  48 

s 

9-75 

9-74 
9.81 

9.95 
10.15 


z 
7 

20 
26 


Sec  8,  Tan  S 
Mean  Place 


D'^^  a,  Dm  a 


32 

37 
42 
46 

49 


52 


0.41 

0.73 
1. 10 

1.52 
1.98 

2.47 
2.99 

352  ^^ 
4.07  ^5 
4.62  55 

S3 

5-15 
5.66  5J 

6.56  ^3 

6.93  ^7 
30 

7.23 

7.60 '5 

7.66 
7.64 


22 


6 

2 
10 


7.54 

7.37 

7.13 
6.85 

6.54 


17 
24 

28 

31 
33 


6.21 

5.88  33 

5.56  " 
528 

5.05 


32 
28 


23 
z8 


4.87 
4.76 

471 


zi 

5 


Declina- 
tions. 


-5846 


ft 


42.6  ^^ 
40.1 

37.5 

34-7 


25 
26 
28 

27 


32.0 
29.4 
26.8 
24.4 
22.1 

20.1 
8.4 
7.0 
6.0 

5-3 

5.0 

5.1 

5.5 
6.4 

7.6 

19.0 
20.8 
22.7 
24.7 
26.8 


26 
26 

24 

23 
20 

17 
14 
10 

7 
3 

z 
4 

9 
12 

14 

z8 

19 
20 

2Z 
2Z 

28.9 

30.8   ^9 

32.5   '' 

33.9 

34.9 


35.6 

35.8 
35.5 
34.8 

33-7 

32.2 

30.3 
28.1 


14 
zo 

7 


2 

3 

7 
zz 

IS 

19 
22 


z.9a9      -Z.650 


+0.03 
+0.3 


+0.07 
-0.7 


82  YalpecnlflB. 

Mag.  5.2 


Ri«ht 

AlCWlJtlQtl. 


h     m 
20  50 

s 
55.23    ^ 
55.22 

5524 
55.30 
5540 


55.54 
55.71 
55.92 

56.15 
56.42 


2 

6 

10 

14 
17 

2Z 

23 
27 
29 


56.71 
57.02 

57.35   „ 

57.68  33 
58.00  3^ 


31 
33 


58.32 
58.63 
58.91 
59.15 
59.36 

59.53 
59.65 
59.72 

59.75 
59.73 

59.66 
59.56 
59.42 
59.26 

59.09 

58.91 
58.72 

58.55 

58.39 
58.26 

58.16 
58.09 

58.05 


32 

31 
28 

24 

2Z 
17 

Z2 

7 

3 

2 

7 


7 
4 


Declina- 
tion N. 


+  2743 


tf 


62.7 
60.6 

58.3 
56.0 

53.8 

51.8 
50.1 
48.7 
47.7 
47.2 

47.2 

47.6 
48.6 
50.0 
51.8 


21 

23 

23 
22 

20 

17 
14 
zo 

5 
o 

4 
zo 

14 

z8 
22 


25 
27 


54.0 

56.5 
59-2 
62.1  ^9 
65.0  ^9 
29 

70.8  ^9 
73.5  "" 


27 
26 

23 

2Z 


76.1 
78.4 

80.5 
82.3 

83.8  '5 

84.9  " 
85.6 


z8 


86.0 

85.9 
85.5 
84.7 
83.5 

82.0 
80.2 
78.2 


7 

4 

z 

4 

8 

Z2 
15 

z8 
20 


Z.Z30      +0.526 
56". 225    6z".69 


-o.oz         -0.02 
+0.3  -0.7 

[Eph  15I 


220  Diaoonii  (Heis) 
Mag.  5.6 


Right 
Ascension. 


h     m 
20  51 


8 

19.87 
19.18 
18.70 

1847 
18.48 


69 
48 

23 

Z 

26 


18.74 
19.23 

19.94 
20.85 

21.91 


49 

71 

91 
Z06 

zz8 

^5-^4  III 

26.93  \ll 
28.16  "3 

"4 

29.30 

30.33  """^ 
31.20 

31.90 

32.40 


87 
70 

50 
31 


32.71 
32.80 

32.68 

32.35 
31.82 


9 

Z2 

33 
53 
71 


31.11 
30.23 
29.20 
28.05  "^ 


88 
103 


26.79 


Z26 
132 

""^"^^  X3S 
24.12   •*' 

22.76  '36 
21.44 '3* 

Z2^ 
20.19     ^ 

"3 
19.06 

18.06'°° 
17.25   '' 


Declina- 
tion N. 


+  8013 


n 


71. 1 

68.4  ^7 

65.3  ^' 
62.1    32 

58.9  '' 


55.7 

52.7 
50.0 

47.7 
46.0 

44.8 

44.3 
44.4 

45.1 
46.4 


32 

30 
27 

23 

17 
Z2 

5 

z 

7 

13 
z8 


48.2 
50.6  '^ 

53-3  '' 

59.9  II 

63.4  .. 
67.1  37 

70.8  37 

78.0  36 
33 

81.3 

84.3  ^° 
87.0 

89.3 
91.2 


27 
23 
19 
13 


92.5 

93.3 
93.6 

93-2 
92.3 

90.8 
88.8 
86.3 


8 

3 

4 

9 

15 

20 

25 


5.896      +5.8ZZ 
28".984    63".  Z2 


-o.iz 
+0.3 


-0.26 
-0.7 


vCygBi 

Mag.  4.0 


Right      I  Dccfitt. 
Ascension.  \  tionN. 


h     m 

20  53 


58.84 

58.79 

58.79 
58-83 

58.92 


5 
o 

4 

9 

13 


+4050 


t$ 


z8 
22 
26 


59.05 
59.23 
59.45 

6aoo^9 

33 
60.33 
60.67 
61.03 
61.40 
61.76 


62.11 
62.45 

62.75 
63.01 

63.23 

63.40 

63.52 

63.59 
63.60 

63.56 

63.46 

63.33 
63.16 

62.96 

62.74 


34 
36 
37 
36 
35 


22.6  "* 

117.2'^ 

'  "9 
9.6^3 

7.7'' 
6.3^ 

5.3  ■; 

5.8  ^ 
7.1^3 

8.8^7 


34 

30 
26 
22 

17 

Z2 


4 
zo 

13 
17 

20 

22 

23 
62.51 

62.28  ^3 
62.06  " 
61.86 
61.67 


90 


61.52 
61.41 

61.33 


19 
15 


zz 
8 


II.O 
13.6  "* 

16.5  J 

19.6  3' 

33 
33 


22.9 

26.2 
29-5 


33 
3« 


43-6  ' 

45-6 
47.1 
48.2 

48.8 
49.0 

48-7 
47-9 

4^-7 ;; 

45'  „ 

43-0 

40.0 


20 

IS 

zx 

6 


3 
8 


Z.329      ■♦0.864 
6o*.2z8    2z".6o 


-0.09 
40.3 


-0.04 
-0.7 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Iffom  Solar 
-  Date. 


Jan.    I.I 

II. I 

2I.O 

Feb.  1 0.0 

20.0 

Mar.    1.9 

II. 9 

21.9 

31.8 

Apr.  10.8 
20.8 
30.8 

May  10.7 
20.7 

30.7 
June  9.7 

19.6 

29.6 

July    9.6 

195 

295 
Aug.   8.5 

18.5 

28.4 

Sept.  7.4 

27.4 
Oct.    7.3 

17-3 

27-3 
Nov.  6.2 

16.2 

26.2 

Dec.    6.2 

16.1 
26.1 
36.1 


a  Ootaxitts. 

Mag.  5.2 


Right 
Ascensioo. 


h     m 
20   54 


9 
25.36 

25.19 
25.20 

25.37 
25.71 

26.21 
26.85 
27.62 
28.50 
29.48 

30.54 
31.66 

32.82 


17 

I 

17 
34 
50 

64 

77 
88 

98 
106 

Z12 
116 
117 


33.99  „. 


Sec  6,  Tan  S 
Mean  Place 


36.30 

37.38 

38.37 
39.26 

40.01 

40.62 
41.06 

41.32 

41.39 
41.27 

40.98 

40.51 
39.90 

39.17 
38.35 

37.47 
36.58 
35.72 
34.92 
34.21 

33.62 
33.18 
32.90 


114 

Z08 

99 

89 

75 
61 

44 
26 

7 

12 
29 

47 
61 

73 
82 

88 

89 
86 
80 

71 
59 

44 
2S 


Declina- 
tions. 


—  yy  20 


// 


72.6 
69.5  l\ 

66.2  33 
62.8  3^ 

59.4  ^ 

34 

56.0 

52.7  ^^ 

46.8  ^^ 
44.3 


25 

21 


42.2 
40.4 

39.1 
38.3 
37.9 

38.0 
38.6 

39.6 
41. 1 

43-0 


18 

13 
8 

4 

z 

6 
10 

15 

19 
22 


y  MioxoscopU. 

Mag.  4.7 


Right 
Ascension. 


24 
26 

27 


45.2 
47.6 
50.2 

58.2 
60.6 
62.7 

64.3 
65.5 


66.2 

66.3 
65.8 
64.7 
63.0 

60.9 

58.4 
55-5 


24 
21 

16 

12 

7 


z 

5 
zz 

17 

2Z 

25 
29 


4.566         -4.45s 

27«.658    58''.34 


h     m 
20  56 


s 
4.45 
4.47 
4.53 
4.63 
4.76 

4-93 
5.14 
5.37 
5.64 
5-94 

6.25 

6.59 

6.95 

7.31 
7.68 

8.04 

8.39 
8.71 

9.01 
9.27 

9-49 
9.67 

9.79 
9.85 
9.87 

9.83 

9-75 

9.63 
9.48 

9.31 

9.13 
8.96 

8.79 

8.65 

8.53 

8.45 
8.41 

8.40 


2 

6 

zo 

13 
17 

2Z 

23 
27 
30 
31 

34 
36 
36 
37 
36 

35 
32 

30 
26 

22 
z8 

Z2 


8 

Z2 

15 
17 

z8 


17 
17 
14 

Z2 

8 

4 

z 


Declina^ 
tionS. 


-3235 


ft 


36.6 

35.7 
34.6 

33.4 
32.1 

30.7 
29.1 

27.5 

25.9 
24.2 


9 
zi 

Z2 

13 
14 

z6 
z6 
z6 

17 


ff  Gaprloonii. 

Mag.  4.2 


Right 
Ascension. 


z6 
22.6 
21.0^^ 

18.0  '^ 
16.7  '3 

Z2 

15.5 
14.6 

14.0 

13.6 

13.4 

13.5 
13.8 
14.4 

I5.I 
16.0 

16.9 
17.9 
18.9 
19.8 
20.6 

21.2 
21.6 
21.9 
21.9 
21.6 

21.2 
20.6 
19.7 


9 
6 

4 

2 

z 

3 
6 

7 
9 
9 

zo 
zo 

9 
8 

6 

4 

3 
o 

3 

4 

6 
9 


Z.Z87       -0.639 
4».887     26''.42 


h 
21 

s 
9.82 

9.84 

9.89 

9.97 
10.09 


0.24 
0.41 
0.62 
0.85 
I. II 


m 
I 


2 

5 
8 

Z2 
15 

17 
2Z 

^3 
26 

29 


1.40 
1.70 
2.02 

2.34 
2.67  ^^ 


30 
32 
32 


33 
32 


3.00 

3.32 
3.62  3« 

4.13  ^ 
20 

4-33 

4.49 
4.60 

4.67 
4.69 

4.66 
4.60 
4.50 
4.37 
4.23 

4.08 

3.93 
3.79 
3.67 
3-57 

3.51 
3.47 
3.46 


z6 
zz 

7 

2 

3 

6 
zo 

13 
14 
15 

15 
14 

Z2 
ZO 

6 

4 

z 


Declina- 
tion S. 


-1734 


tt 


24.5 
24.4 

24.2 

23.9 
23.5 

23.0 
22.3 
21.4 
20.4 
19.2 

17.9 
16.5 
14.9 

13.4 

II.8 


z 
2 

3 
4 
5 

7 

9 
zo 

12 
13 

14 
z6 

15 
z6 

15 


Mag.  3.9 


14 


10.3 

8.9 
7.6 '3 

6.4" 

5.5 


4.7 
4-1 
3.8 

3.7 
3-7 

3.9 
4.2 
4.6 

5.1 

5.5 

6.0 

6.5 
6.9 
7.2 

7.4 
7.6 

7-7 


9 

8 

6 

3 
z 

o 

2 

3 
4 

5 
4 
5 

5 
4 

3 

2 

2 

z 
o 


Z.049     -0.317 

zo".25z     z6".9i 


lUght 
Ascension. 


h 

21 

8 
48.86 

48.79 

48.77 
48.79 

48.87 

48.99 
49.16 

49.38 

49.64 

49.94 


m 
I 


2 
8 

Z2 

17 
22 

26 
30 

33 


50.27 
50.63 

5100 

51.37  g 


36 

37 


51.75 

52.12 
52,46 

52.78 
53.06 

53.29 


37 

34 
32 
28 

23 
z8 


53.47  ^, 
53.60  '3 

53.67 
53.69 
53.65 


7 

2 

4 
9 


53.56 

53.43  ]t 
53.26  '7 

5305 
52.83 


2Z 
22 


24 


52.59 

52.34  !^ 
52.11 

51.89 
51.69 


23 
22 

20 


51.52 
51.38 
51.29 


17 

14 
9 


Declina- 
tion N. 


+43  35 


r» 


22.7 
20.2   ^^ 

17.5  'I 

"^6 

9-3 
6.9^4 

4.8 

3.2 
2.1 


1.6 
1.6 
2.2 

3-4 
5.1 


21 
16 
iz 

5 


o 
6 

Z2 

17 
2Z 


7.2 

12.6^9 
31 


15.7 
19.0 


33 

34 


22.4 
25.8  34 
29.1 33 


32.3 

35-4 


32 
31 
27 


24 

2Z 
17 


38.1 

40.5 
42.6 

44.3   „ 

45.6  '3 

46.4 
46.7 

46.5 
45.9 
44.7 


3 

2 

6 

Z3 

z6 


20 


43.1 
41. 1 

38.7  ^^ 


Z.38Z      +0.952 
50". 3 12    i8".o7 


D  V  <>i  Dm  a 


+0.09 
+0.3 


+0.20 
-0.7 


+0.0Z         +0.03 

+0.3  -0.7 

[Bph  15] 


+0.01 
+0.3 


+0.02 
-0.7 


-0.02 
+0.3 


-0.05 
-0.7 


460 


APPARENT  PLACES  OE  STARS,  1915. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan. 


I.l 
II. 1 
2I.O 


31.0 

Feb.  1 0.0 

20.0 

Mar.    1 .9 

1 1.9 

21.9 

31.9 

Apr.  10.8 
20.8 
30.8 

May  10.7 
20.7 

307 
June   9.7 

19.6 

29.6 

July    9.6 

19.6 

29.5 
Aug.    8.5 

18.5 
28.4 

Sept.  7.4 

17-4 
27.4 

Oct.  7.3 
173 

273 
Nov.   6.3 

16.2 

'  26.2 

Dec.    6.2 

1 6. 1 
26.1 
36.1 


Sec*,  Tan* 
Mean  Place 


D^^  a,  Dm  a 
'Dil/  *,  Ditf  * 


61  Cygni  pr. 
Mag.  5.6 


Right 
Ascension. 


h 
21 

3*83 

3-79 
3.80 

3.85 

3-94 

4.07 

4-25 

4.48 

4-74 
503 

5-35 
5.70 
6.06 

6.43 
6.79 

7-15 

7-49 

7.79 
8.07 

8.30 

8.48 
8.62 
8.70 

8.73 
8.71 

8.65 

8.54 

8.39 
8.22 

8.02 

7.82 
7.61 

7.41 
7.23 
7.07 

6.93 
6.83 

6.77 


m 

3 


4 

I 

5 

9 

13 

18 

23 
26 

29 

33 

35 
36 

37 
36 
36 

34 

30 
28 

23 
18 

14 
8 

3 

2 

6 

II 

15 

17 
20 

20 

21 
ao 
18 
16 
14 

10 
6 


Dedina- 
tionN. 


+3819 


tr 


54.5 
52.1 
49.6 

471 
44.6 

42.3 
40.2 

38.4 

37-1 
36.3 

36.1 

36.4 
37.2 
38.6 
40.4 

42.7 

45.4 
48.3 
514 
54-7 


24 
25 
25 
25 
23 

21 
18 

13 

8 


3 
8 

14 
18 

23 


29 

31 
33 
34 


33 
33 


58.1 
61.4 

I  67.8  3' 

73.3 
75.6 
77.6 
79.2 
80.3 


23 
20 

16 

II 

8 


81. 1 

81.3 
81. 1 
80.5 

79-4 

77-9 
76.0 

73-8 


2 

6 

II 

IS 

19 
22 


1.275      +0.791 
5*-095    50"-90 


-O.OI 

+0.3 


-0.04 

-0.7 


vAqvaiU. 

Mag.  4.5 


Risht 
Ascension. 


h 

21 

s 
57.46 
57.48 
57.52 
57.60 

57-71 

57.85 
58.01 

58.21 

58.44 
58.69 


m 

4 


a 

4 

8 

II 

14 

16 

ao 

23 
25 
27 


29 
31 


58.96 
5925 

59.88  3- 

60.20  3^ 
32 

60.52 

60.83  ^' 
61.12*9 

61.39'^ 
61.63 


24 
ao 


61.83 
61.99 
62.10 
62.16 
62.18 

62.16 
62.10 
62.01 
61.89 

61.75 

61.61 
61.47 

61.33 
61.21 

61.12 

61.05 
61.01 
61.00 


16 

II 

6 

2 
2 

6 

9 

12 

14 
14 

14 
14 
12 

9 

7 

4 

I 


Declina^ 
tionS. 


—  II  42 


n 


65.3 

65.6 
65.8 
65.8 
65.8 

65.6 

65.2 

64.6 

63.8 

62.8 

61.7 
60.4 

58.9 

57.3 

55-7 

54.0 

52.4 
50.8 

49.4 
48.1 

47.0 
46.1 

45.4 

44-9 
44.6 

44.5 
44-5 
44.7 
44.9 
45.2 

45.6 
46.1 

46.5 
46.9 

47.3 

47-7 
48.0 

48.3 


o 
o 


4 
6 
8 


9 

7 
5 

3 

z 


3 
4 

5 
4 
4 
4 
4 

3 
3 


1. 02 1       -0.207 
57'-907     58".97 


0.00        +0.01 
+0.3  -0.7 

[Eph  is) 


Btadley  2777. 
Mag.  5.9 


Richt 
Ascension. 


h 
21 

s 
6.52 

5.93 
552 
5.28 

5.24 
5.40 

5-75 
6.28 

6.96 
7.79 


m 

7 


59 
41 
24 
4 
16 

35 

53 
68 

83 
93 


8.72 

9.73 
0.78 

1.84 
2.87 '°3 


loi 

105 
106 


3.84 

4-73 

5.51 
6.15 

6.65 

6.99 
7.16 
7.16 
7.00 
6.67 

6.18 

5.56 
4.81 

3-95 
301 

2.00 
0.95 


97 

89 
78 
64 

50 
34 

17 
o 

16 

33 
49 

6a 

75 
86 

94 

lOI 

105 
loS 


8.86  '"^ 

7.87  ^ 


6.96 
6.15 

5.48 


91 

81 
67 


Dectina- 
UooN. 


+  7746 


tt 


64.3 
61.7 

58.7 

55-5 
52.3 

49.1 
46.0 
43.2 
40.9 
390 

37.7 
37.0 

36.9 

37-4 
38.6 

40.3 
42.5 
45-2 

48.3 
51.6 

55.2 

58.9 
62.6 

66.4 

70.0 


a6 

30 
32 
32 
32 

31 
28 

23 
19 
13 

7 
I 

5 

12 
17 

22 

27 
31 

33 
36 

37 
37 
38 
36 
34 


73-4 
76.6  3' 

79.5  '' 
81.9 

84.0 


24 
21 

IS 


855 
86.6 

87.0 

86.9 

86.1 

84.8 
82.9 
80.6  '5 


II 

4 
I 

8 

13 

19 


4.726      +4.619 
I3-.487     54".83 


-0.08 
+0.3 


-0.22 
-0.7 


8  Pisdt  Anstnlis. 
Mag.  5.6 


Riglit 


I  Dcdina- 
I    tionS. 


h 
21 


8 


a 
4.70- 

4.71 

4-75 
4.83 
4-95 


4 

8 

12 


5.10 
5.28 

5.50 

5.74 
6.02 

6.31 

6.63 
6.97 

7.32 
7.67 


IS 

x8 
22 

24 

a8 

29 

32 
34 

35 
35 
35 


-2757 
It 

69.5   . 


34 


8.02 
8.68  3' 

9.24 


9-47 
9.64 

9.77 
9.85 
9.87 

9.85 

9.79 
9.69 

9.55 
9.40 

9.24 
9.07 
8.92 
8.78 
8.67 

8.58 

8.53 
8.52 


23 

17 

13 
8 


10 
14 

15 
16 

17 
15 
14 
II 

9 

5 

I 


68.8  ' 

68.0  * 

67.1  9 

66.0" 
12 

64.8 

63.5 :? 
62.0  '> 

58.9 

57.3 
55.6 

54«o 
52.4 
50.9 


16 


17 
16 

16 


15 
49.6 

48.5  " 
-  -  ro 

47.5   , 

5 

9 

0 
3 

6 
7 

8 

9 
8 

8 
7 

m 

3 
3 

0 

2 

4 

6 


46.8 
46.3 

46.1 
46.1 
46.4 
46.9 

47-5 

48.2 
49.0 

49.9 
50-7 
51.5 

52.2 

52.7 
53.0 
53.2 
53-2 

53-0 
52.6 

52.0 


1. 132     -0.531 
i5».o8o    59".99 


+0.01 

K>.3 


+0.03 
-0.7 
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CCygni. 

r  Cygnl. 

a  Squvlei. 

(TCygni. 

Mean  Solar 

Mag.  3.4 

Mag.  3.8 

Mag.  4.1 

Mag.  4.3 

Date. 

1 

Right           Declina- 

Richt 

Declina- 

Right 

Declina- 

Right 

Declina- 

Asceaaion.  '     tioa  N. 

Ascensiini. 

tion  N. 

Ascension. 

tion  N. 

Ascensioa. 

tion  N. 

h     m 

e         t 

h     m 

•        r 

h     m 

0      / 

h     m 

0         r 

21       9 

+  2952 

21    II 

+  3740 
ft 

21    II 

+  453 

ft 

21    14 

+  39    2 

Jan.     I .  I 

8 
18.09 

4^*  0, 

8 
22.65 

59-9  „ 

s 
33.95     _ 

42-5  „ 

8 
3.37       . 

21.9 

II. I 

18.06      3 

4°-^  « 

22.60      5 

57-6  'I 

33-95    , 

41-3 

3.30     7 

^9-^    c 

2I.O 

18.06      "* 

38.0  " 

22.58      ' 

55-1  "5 

33.98  i 

40.2 

3.28     I 

»7-'  ' 

31.0 

18.10      "^ 

35.7 

22.61       ^ 
22.67 

52.5  I' 

6 

34.04  " 

^^   «    10 

3.30     . 
3.36   ^^ 

^4-4  Z 
11.8  ="** 

Feb.  1 0.0 

18.17    7 

33.4  '^ 

50.0    5 

34.13  ' 

38.2  ^^ 

12 

21 

II 

35 

13 

8 

II 

25 

20.0 

18.29  ,, 

3^'^   18 

295  ! 

22.78 
22.94 

47-5  „ 

3425    ,. 

34-41  ]l 

37-4    ^ 

3.47  „ 

9-3  „ 

Mar.    1.9 

18.44  "^ 

22 

45-3    0 

36.9    5 

3-62  li 

7-»  " 

11.9 

^863  11 

279 ,, 

23.14  ° 

18 
43-5  " 

34-59   ' 

36.6   3 

3-8»    ! 

5=^    = 

21.9 

18.86^^ 

26.8  " 

23.38  '* 

42.1  ^-^ 

34.80  " 

36.6   ° 

4-°6!t 

3-7 

31.9 

^9-  It 

26.1  7 

2 

^3-^5  ;: 

41. 1  '" 

4 

35.04  :* 

36.9   3 

4-33  '^ 
31 

2.6" 

S 

Apr.  10.8 

19.40 

25.9  ^ 

23.95    „ 

40.7 

35.30 
35.58  »« 

37-5  „ 

464  „ 

2.1 

20.8 

19.71  3 

26.3  z 

24.28  ^^ 

40.8     ' 

38.5  '° 

4-97  „ 

=^•2    « 

30.8 

20.04  ^^ 

8 

27.1 

24.63  ^5 

41-5  ,^ 

35.88  f 

39-7  " 

532  11 

2.8   <* 

May  10.7 

20.37  ^^ 

28.4  *3 

24.99  ^ 
25.35  ^^ 

44.3  f 

36.19^ 

41-3  '^ 

5-68  36 
604  ^J 

3-9  16 

20.7 

20.71  ^^ 

3°i  '! 

36.51  I' 

43-0        I 

5-5'! 

33 

21 

35 

ai 

31 

19 

30 

21 

307 

21.04 

322   _ 

2570 

464  „, 

36.82 

44-9  _ 

6.40 

7-6  „ 

June  9.7 
19.6 

21.36  3^ 
21.65^^ 

34-^ 
37-2    ° 

26.03 
26.34  ^' 

48-9  11 

37-12  3° 
37-40  " 

-«  ^  21 
47.0 

49.1 " 

6.74  ^ 
7-05  f' 

10. 1  'S 
12.8*7 

29.6 

^^•9^  I. 

40.1  »9 

26.61  ^7 

54-7  ^: 

37.66  ^ 

5'=» 

7-33    ! 

15-8  3° 

July    9.6 

22.14   ^  1  43.1  ^° 

26.85  "^ 

57.8  3' 

37.89  "3 

53-3  " 

7-57  !^ 

'9-o' 

19 

29 

19 

33 

19 

30 

30 

3» 

19.6 

22.33 

46.0 

27.04 

61. 1 

38.08   ^ 

55-3    „ 

7-77  , 

22.2 

295 

22.47  ^^ 

490  ^° 

27.18'^ 

64-3  i" 

38.24  ;; 

57.1    ^ 

7.91   '* 

25.5  ^f 

Aug.   8.5 

22.56   9 

51-9   ' 

27.27    9 

67.5  f. 

38.35  " 
38.41    I 

58.8    7 

8.00    " 

28.7  3' 

18.5 

22.60   ^ 

54-6  ! 

27.31    ^ 

70.6. 3' 
73-4  i 

60.2  '* 

8.04    * 

31.8  3' 

28.4 

22.60   ° 

5 

57a  ^3^ 

27.30    ^ 

38-43    ; 

61.5  '3 

10 

8.03    ; 

34.7  :j 

Sept.  7.4 

22.55    ^ 

59-4  ,„ 

27.24 

760  „ 

38.41    , 
38.35   ; 

62.5       ^ 

63.3  : 
63.9  ^ 

7-97  „ 

37-4  ,^ 

17.4 

22.46    9 

63.0  ; 

^7-^3  " 

783  !i 

7.86  " 

39-8  !o 

27.4 

22.34  " 

26.99 ,: 

^•3  ° 

38.26   9 

7-72  1* 

43.4   ; 

Oct.    7.3 

22.19    5 

64.3   ^ 

26.82  '7 

8'-9  ! 

38.14  " 

64.3  ^ 

7-55  11 

17.3 

22.02  ^l 

18 

65.3  '° 

26.63  '^ 
20 

83.1  ^1 

38.01  '3 

14 

64.5 ; 

7.35  " 
21 

44-7'^ 

27.3 

21.84 
21.66    ^ 

65.8 

26.43  _ 

83.9  , 

37-87  ,^ 

64.4 

7-H  „ 

45.5    ^ 

Nov.  6.3 

66.0   ' 

26.22 " 

84.2  3 

37-73   * 

64.2  ^ 

6-93  " 

45-9  : 

16.2 

21.48    J 
21.32    ^ 

65.7   ^ 

26.01 " 

84.1  ' 

37.59   * 

63.8  ^ 

63.2  J 
62.4  ^ 

6.72  " 

45-8   I 
45-2    ° 

26.2 

65-0 ,! 

25.82 11 

83.5  ,t 

37-47  „ 

^•5^     8 
6.34  ll 

Dec.    6.2 

21.17 

64.0 '° 

25.65 '! 

82.4 " 

37-37   ! 

44-2   t 

12 

14 

IS 

14 

8 

9 

IS 

IS 

16.1 

21.05 

62.6 

2550  _ 

81.0 

37.29     ^ 

61.5 

6.19 

4^-7  ,8 
4°-9  „ 

26.1 

20.96    ^ 

60.9 '7 

25.38  " 
25.30 

79-^  '' 

37.24    f 

60.5^° 

6.06  ^l 
5.98     ^ 

36.1 

20.90 

58.9 

77.0  " 

37.22 

59.4 " 

38.7  " 

Sec*,  Tan* 

I-I53      +0-575 

1.264      +0.772 

1.004       +0.086 

1.288      +0.811 

Mean  Place 

i9«.072    39^.67 

23».848    55".S2 

34*.  507    45"-02 

4*.  592    1 7  ".08 

iyt^«,D«o 

-o.oi         -0.03 

-0.01        -0.04 

0.00           0.00 

-0.01        -6.04 

D,fr<5,  D««5 

+0.3 

-0.7 

+0.3 

-0.7 

■K5.3 

-0.7 

+0.3 

-0.7 

[Eph  is) 
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Mean  Solar 
Date. 


Jan.  I.I 
II. I 

21. 1 

310 

Feb.  10.0 

20.0 

Mar.    1.9 

11.9 

21.9 

31.9 

Apr.  10.8 
20.8 
30.8 

May  10.8 
20.7 

30.7 
June   9.7 

19.6 

29.6 

July    9.6 

19.6 

295 
Aug.   8.5 

18.5 
28.5 

Sept.  7.4 

27.4 
Oct.    7.3 

173 

27.3 
Nov.  6.3 

16.2 

26.2 

Dec.    6.2 

16.2 
26.1 
36.1 


Sec  5,  Tan  5 
Mean  Place 


D^^  a,  Dm  a 


S^  MlcxoBOOpti. 
Mag.  4.9 


Rifht 
Asocnsioii. 


h  m 
21  15 

t 
19.22 

19.22 
19.25 
1933 
1945 


3 
8 


12 
16 


ao 
27 


19.61 
19.81 
20.04 
20.31 

20.62  ^^ 

33 

20.95  . 
21.31  % 
21.69  3^ 

22.09  ^° 

22.49  ^° 
40 

22.89 

23.28  39 

23.65  37 

2399 
24.29 


34 

30 
26 


2455 

24.75 
24.91 

25.00 
25.03 

25.01 

24.93 
24.81 

24.65 

24.47 

24.27 
24.07 

23.87 
23.69 

2354 

23.42 
2335 
23.31 


20 
16 

9 

3 

2 

8 
12 
16 
18 
20 

20 
20 
18 

15 
12 

7 
4 


Declina- 
tions. 


-41     9 


II 


1.338 


81.9 
80.6  '3 

79.0  '' 

77.3 
75.4 


17 

19 
20 


73-4 

71.3 
69.2 

67.1 

65.0 

63.0 
61. 1 

59.4 
57.8 

56.4 

55-4 
54.6 

54.1 

53.9 
54.0 

54.5 
55-2 
56.2 

57.4 
58.7 

60.1 
61.5 
62.9 
64.2 

65.3 

66.1 
66.7 
67.0 
67.0 
66.6 

65.9 
65.0 

63.8 


21 
21 
21 
21 
20 

19 

17 
16 

14 
10 

8 

:> 

2 

I 
5 

7 
o 

2 

3 
4 

4 
4 

3 

I 

8 

6 

3 
o 

4 
7 

9 
12 


>.874 


i9".599    7o"-24 


+0.02 
+0.3 


+0.04 
-0.7 


aCephei. 

Mag.  2.6 


Right 
Ascension. 


h 
21 


m 
16 


s 
30.46 

30.25 

30.11 
30.06 
30.08 


21 
14 

5 

2 

10 


19 
26 


30.18 

30.37 
30.63 
30.97  -^^ 

31.37 


31.83 

32.33 
32.85 

33-39 
33.92 

34-43 
34.91 
35-34 
35.72 
36.03 

36.27 

36.44 
36.52 
36.51 
36.43 


40 
46 

50 
54 

51 

48 

43 
38 
31 
24 

17 
8 

I 

8 

IS 


23 
28 


36.28 
36.05 

^^•^^  34 

35.43  ;^ 
35.06  37 


40 


42 
42 
41 


34.66 

34.24 
33.82 

33.41  _ 
33.02  39 
35 
32.67 

32.37  f° 
32.12  ^ 


Declina- 
tion N. 


+  62  13 


1$ 


39-3  ,, 
33.8 

30.7  ^ 
275 


32 
31 


24.4 
21.5 
18.9 

16.7 
15.0 

13.8 
13.3 

13.4 
14.  I 

15.4 

17.2 
19.6 
22.3 

25.5 
28.9 


29 
26 
22 

17 
12 

5 

I 

7 

13 
18 

24 

27 
32 
34 
36 


32.5 
36.2 

39-9  „ 
43.6  ^7 
47.1  35 


37 
37 


50.4 

53.5 
56.2 

58.5 
60.4 

61.8 
62.7 
63.0 
62.7 
61.9 

60.5 
58.6 
56.2 


31 
27 
23 
19 
14 

9 

3 

3 
8 

14 

19 

24 


2.146      +1.899 
33*.i53    30".5i 


-0.03         -o.io 
+0.3  -0.7 

[Eph  isJ 


I  Capiicoaii. 

Mag.  4.3 


Right 
Ascension. 


h  m 
21  17 

s 
30.60 

30.60 
30.63 
30.70 
30.80 


o 

3 

7 
10 

13 


16 


30.93 

31.28^9 
31.50 


31.74 


22 

24 
28 


32 
30 


32.02 
32.31    ^^ 

32.62  3' 

32.95  ^^ 

33.28  ^^ 
33 

33.61 

33.93 
34.23  _ 
34.52    9 

34.77  J 

34.98 

35.15  ''^ 
35.28  '3 

35.36 
35.40    ^ 

35-39 

35.34 

35.25 

35.14 
35.00 

34.86 

34.71 
34.57 
34.45 
34.35 

34.27 
34.22 

34.20 


5 

9 
II 

14 
14 

15 
14 
12 

10 
8 

5 

2 


Dedina- 
tionS. 


—  17  II 


/* 


57.0 
57.0 
56.8 

56.5 
56.1 

55.5 
54.8 

53.9 
52.8 
51.6 

50.2 

48.7 

47.1 
45.4 

43-8 

42.2 
40.6 

39.2 
38.0 

36.9 

36.1 

35.4 
35.0 
34.8 
34.8 

35.0 
35.3 

35-7 
36.2 

36.7 

37.2 

37.7 
38.2 

38.6 
38.9 

39.1 
39.2 
39.2 


o 

2 

3 
4 
6 

7 

9 
II 

12 
14 

15 
16 

17 
16 

16 

16 

14 
12 

II 

8 

7 

4 

2 

o 
2 

3 

4 
S 
5 
5 

5 
5 
4 

3 

2 

I 
o 


1.047       -^.310 
3o".963    49"- 76 


+0.01 
+0.3 


IPegasL 
Mag.  4.2 


Right 


h 
21 


m 
18 


8.58 
8.56 

8.57 
8.61 

8.69 

8.80 
8.94 
9.12 

9.33 
9.57 

9.83 
0.12 

0.43 

0.75 
1.07 

1.39 
1.70 

1.99 


2 
I 

4 

8 

II 

14 
18 
21 

24 
26 


29 
31 
Z^ 
32 
32 

31 
29 

2.25  ^^ 

2.48  ^3 
20 

2.68 

2.83  ^5 

2.94 

3.00 

3.02 


II 
6 

2 

3 


2.99 

2.93 
2.83 

2.70 

2.56 

2.41 
2.25 
2.10 
1.96 
1.84 

1.74 
1.67 

1.62 


6 
0 

3 

44 
5 

6 

5 
4 
2 

0 

7 

5 


tioa.N. 


+  1926 
It 

26.1 


24.4 
22.6 

20.8 

19.1 


18 
iS 


16 


I6.I  ^ 

15.1 " 

14-4  \ 

14.1  ^ 
I 


14.2 

14.7 

15.7 
17.1 

18.9 


5 

10 

10 


20.9 
23.2  '^ 

30-8;! 

33-5 ,, 
360  J 

407,, 

44.6 
46.1 

47.4 
48.4 
49.0 

49-4 

49.4 
49.1 

48.5 
47.6 

46.4 
43-4 


IS 

13 

10 

6 

4 


5 
6 

9 
12 

14 


i 
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y  PavonU. 

C  Caprioonl. 

^Cyfni. 

/^Aqnarii. 

McuiSoiar 

Mag.  4.3 

Mag.  3.9 

Mag.  5.3 

Mag.  3.1 

Date. 

Right 

Declina- 

Ridit 

Declinar 

Right 

Dedina- 

Right 

Declina- 

Ascension. 

tions. 

tionS. 

Ascension. 

tinnN. 

Ascension. 

tions. 

h     m 

0       f 

h     m 

•      9 

h     m 

•      f 

h     m 

0      f 

21    19 

-6544 

21    21 

—  22  46 

21    26 

+  46    9 

21    27 

-  556 

Jan.     I.I 

8 
25.08 

WW 

81. 1 

• 
48.70 

56.8  ^ 

s 
17.26 

62.7 

s 

4-73  , 

49-1 

II. I 

24.98   'I 

75-7  ,„ 

48.70    ° 

56.4  t 

17.16  - 

17.10 

52-1 :, 

4-72 

49.7   t 

21. 1 

24.97      , 

48.73    ^ 
48.79  ,J 

55-9   1 
55-3   8 
54-5   „ 

4-74    . 

50.2    5 

31.0 

2504  ; 

72.7  3° 

17.09 

4-79    I 

505    3 

Feb.  1 0.0 

25.19  5 

69.6  3^ 

48-89    ° 

17.13      I 

4.88    9 

50.8    3 

23 

32 

13 

9 

9 

a; 

II 

I 

20.0 

2542 

66.4, 

49-02 

49- 18   ^ 

53.6  „ 

17.22 

49-4    , 

4-99  ,^ 

50.9    , 

Mar.    1.9 

2573  to 

26.11 3* 

63.2  3" 

5^-5 

^736  '^ 

5-13  ! 

50.8    ' 

11.9 

60.2  3° 

49-37  ,: 

5»-3  " 

^756 '° 

44-6^8 

530  '' 

50.5    I 

21.9 

26.56  ^5 

57.2  3° 

49.60  »3 

49-9   t 

17.80  '* 

42.8   8 

5-50  Z 

49.9    8 

31-9 

27.06  ^^ 

56 

54-5  Z 

49-85  :i 

4«-4  :j 

18.09  ' 
3a 

41.4 '1 

5-73  ]l 

49-^  ,0 

Apr.  10.8 
20.8 

27.62 

28.22  ^ 

52.1 
49.9  " 

50-43  „ 

4«-8  .6 
45-2    " 

18.41 
18.77  2 

40.6 
40.4   ' 

6  2r  ^8 

6.27 

48.1 
46.8  '3 

30.8 

28.85  g 

2950  "2, 

48'  t 

50.75  r: 

43-5 

19.J5  ;„ 

40.7   f 

6-57  ^° 

45.4 :: 

May  10.8 

46.7  '* 

51.08  33 

4^-8   « 

19-54 ,' 

41.6   ^ 

6.88  3' 

43-7 11 

20.7 

30-^6^ 

45.7  '° 

51.4234 

40.2  ^« 

19.93 , 

43.1    S 

7.20  f 

42.0  '7 

66 

5 

34 

16 

39 

19 

i' 

18 

30.7 

30.82 

45-2 

51-76  „ 

38.6 

20.32 

45-0 

7-52  ,, 

40.2 

June  9.7 

32.06^ 

45.1 : 

52.09  33 

37-2  ^ 

20.70  3° 

47-4   1 

7-83  ^: 

3°-5  ,, 

19.6 

45-4   ^ 

52-41  f' 

36-0  " 

21.04  3'* 

50.1  7 

8- '2  ,« 

29.6 

32.61  55 

46'  xl 

5270  9 
52.96  f 

35.0  'I 
34-2   ° 

21.35  f' 

53.1  ^: 

8.40  ^» 

34-8 

33.2      " 

July    9.6 

33.10'*^ 

47-3  " 

21.62  '7 

56.433 

8.64  "^ 

41 

16 

»3 

6 

21 

34 

21 

15 

19.6 

33.51 

48.9   0 

53-19   ~ 

33-6 

21.83   ^. 

59.8 

8.85 

31.7 

295 

33.84  ^f 

5*^-7  ^! 

lo 

53.37  ,, 

33-3   \ 

22.00      ' 

63.234 

9.02  '' 

30.4  ;^ 

Aug.   8.5 

34.06 

5^-8 

53-51  ^J 

33.2 

22.10  '° 

66.7  35 

9.15     'i 

29.3 " 

18.5 

34.19    I 

55-^  !^ 

5360   I 

33.3    , 

22.15      ^ 

9  9 

70.0  "*•* 

9.24       ^ 

28.4 1 

28.5 

34.21  ; 

57-5  '* 

53-64    , 

33-6   3 

22.14 

73.2  3' 

9.28       ^ 

27.7  7 

8 

24 

I 

5 

6 

30 

0 

4 

Sept.  7.4 

34.13  „ 

59-9  „ 

53-63    , 

34-1    . 
34-7   ! 

22.08 

762  ,, 

9.28 

27.3  _ 

17.4 

33.96    I 
33.70  ^^ 

62.1  " 

53-58    I 
5350  ,, 

21.97  " 
21.81  '^ 

2^-9    I 

9.24       J 
9.16       * 

27.0  ^ 

27.4 

^4-2  " 

35-4   , 

81.3  "'» 

26.9  ' 

Oct.    7.3 

33.37    g 

66.0  " 

53-38  " 

36.1    7 

21.62  '9 

83.2  '9 

9.06    '^ 

26.9  ^ 

^73 

32.99^! 

67-4  I-* 

53-24    * 

36.8    7 

22 

84.8    ^ 

8.94    ,, 

27.1  ' 

A2 

10 

IS 

0 

23 

12 

14  .               3 

27.3 

32-57  ,, 

68.4    ^ 

53-09  „ 

37-4   . 
38.0   <* 

21.17 

86.0 

86.6   ^ 

8.80             ,    27.4 

Nov.  6.3 

32.14  « 

68.9  s 

52.94  ,^ 

20.92     5 

8.66  '^  ,  27.8    ^ 

16.2 

31-71  f^ 

68.9  ° 

52.79  ,\ 

38.4   t 

20.68  ^^ 

86.8    * 

8.53  "I     28.3    5 

26.2 

3^30;*' 

68.4   s 

52.66  '3 

38.7   f 

20.44  ^^ 

86.4  ;j 

8.41   "  ;  28.8    5 

Dec.    6.2 

30.94  t 

67-3 ", 

52.55  " 

38.9   ' 

22 
20.22 

85.5    ^ 

8.31   "     29.3    I 

30 

IS 

9 

0 

20 

13 

8                 6 

16.2 

30.64 

^5-8  ,« 

52.46 

38.9       , 

20.02 

19.86 ;; 

15::- 

8.23     .      29.9 

26.1 

30.41    J 
30.25 

<^3-8   ! 

52.41     : 

38.8       \ 

8.17     ^     30.4    I 

36.1 

61.4  »4 

52.38    3 

38.6      ^ 

19.73  ^ 

80.2" 

8.14     ^  '  31.0 

Sec  d,  Tan  6 

2.435         -2.220 

1.085            -0.420 

1.444   +1.042 

+1.005      -0.104 

Mean  Place 

25«.87i    66".49 

49'.03a    48".36 

18-.716    55".5o 

5"- "3 

44".  5Q 
+0.01 

Tyfa,'Dt,a 

-K>.04        +0.11 

+0.01         +0.02 

-0.02        -0.05 

0.00 

D^^,D«»d 

+0.3 

-0.6 

+0.3 

-0.6 

+0.3 

-0.6 

+03 

-0.6 

[Bphxsl 
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APPARENT  PLACES  OE  STARS,  1915. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  i.i 
II. I 

21. 1 

31.0 
Feb.  1 0.0 

20.0 

Mar.    2.0 

11.9 

21.9 

31-9 

Apr.  10.8 
20.8 
30.8 

May  10.8 
20.7 

30.7 
June  9.7 

19.7 

29.6 

July    9.6 

19.6 

295 
Aug.   8.5 

18.5 

28.5 

Sept.  7.4 

17.4 
27.4 

Oct.  7.4 
173 

273 
Nov.  6.3 

16.2 

26.2 

Dec.    6.2 

16.2 
26.1 
36.1 


P  Cephel. 
Mag.  3.3 


Right 
Ascension. 


h 
21 


m 

27 


30.27  g 
29.91 1 

29.65  '* 

29.50    I 
29-46    g 


2954 

29.73 
30.04 

30.45 
30.96 

31.54 
32.18 

32.86 
33.56 
34.25 


19 
31 
41 
51 
58 

64 
68 

70 

69 
67 


63 

57 


Sec*,  Tan* 
Mean  Place 


T)'^  a,  Dm  a 
Di^  «$,  Dw  S 


34-92 

35.55 
36.12 
36.62  5«> 

37.03  ^' 

37-35 
37.56 
37.66 

37.65 
37-54 


3a 

21 

10 

I 

II 

31 


37.33 
37.02  ^^ 

36.63 

36.17 
35.65 


39 
46 

52 

57 


59 
61 

61 


35.08 

34.49 
33.88 

33-27 
32.70  ^' 

54 
32.16 

31.67'*^ 
31.26  "^^ 


Declina- 
tion N. 


+  70  10 
It 

85-5  „ 
83.0  »5 
80.1^9 

770  \\ 
73-8  3 

32 
70.6 

62.3^4 
60.4 


^  Aqoaiii. 
Mag.  4.8 


19 
14 


59.0 
58.1 

57-9 
58.3 
59.4 


9 

a 

4 
II 

16 


31 
26 


61.0 
63.1 

^5-7  ,^ 

68.7  3^ 

72.0^^ 
36 

75.6 
79.3  ^^ 

86.8  37 
90.5^7 


94.0 

97.3 
00.3 

02.9 

05.1 

06.8 
08.0 
08.6 
08.6 
08.0 

06.9 
05.2 
02.9 


35 

33 
30 

36 

22 

17 


12 
6 

o 
6 

II 

17 
23 


2.951       +2.776 
34".  161     74".66 


-0.05 
+0.3 


-0.15 
-0.6 


Right 
Ascen$ioa. 


h 
21 


m 

33 


9 

3.34 
3-33 

3.35 
3.40 

3-47 

3-58 

3.72 

3.89 
4.08 

4.31 

4.56 
4.84 
5.H 
5.45 
5.77 

6.09 
6.41 
6.71 

6.99 

7.24 

7.46 

7.64 

7-77 
7.86 

7.91 

7.92 
7.88 
7.81 
7.71 

7.59 

7.46 

7.33 
7.20 

7.07 

6.97 

6.89 
6.83 
6.80 


I 
a 

5 

7 
II 

14 
17 
19 
23 

25 

28 

30 
31 
32 
32 

32 

30 
28 

25 
22 

18 

13 

9 

5 
I 

4 

7 
10 

12 

13 

13 

13 

13 
10 

8 

6 
3 


Dcctina- 
tionS. 


-813 


n 


74.3 
74.7 

751 
75.3 
75-4 

75.3 
75.1 
74.6 

73.9 
730 

71.9 
70.6 
69.1 

67.4 
65.6 

63.8 
62.0 
60.3 
58.6 

57.1 

55-7 

54.5 

53.5 
52.8 

52.2 

51.9 

51.7 

51.7 

51.9 
52.2 

52.5 
52.9 
53.4 
53.9 
54.4 

54.9 

55.4 
55-9 


4 
4 

2 


74Cyfni. 
Mag.  5.1 


7 
6 

3 


3 
3 

4 
5 
5 
5 
5 

5 
5 


i.oio      -0.145 
i3".698    69".39 


Right 
Ascensioa. 


h 
21 


m 

33 


8 

31-31 

31-23 
31.18 

31.18 

31.21 


8 

5 
o 

3 
9 


31.30 

31.43  1 
31.61  '* 

31.83 
32.08 


0.00        +0.01 
+0.3  -0.6 

[Eph  15I 


32.38 

32.71 
3306 

33.42 

33.79 

34-16 

34.51 
34.84 

35.14 
35.40 

35.62 

35.79 
35.91 
35.97 

35-99 

35.95 
35.86 

35.74 
35.58 
35-40 

35.20 

34-99  ,, 
34.78  " 

3^58  z 

34.39 ;; 

34.22 
34.08  '^ 
33-98  ^° 


22 

25 

30 

33 
35 
36 

37 
37 

35 

33 

30 
26 

22 

17 
12 

6 

2 

4 

9 
12 

16 

18 

30 

31 


Declina- 
tion N. 


+  40     I 

58.8 

56.6  " 

24 

36 
26 


54-2 
51.6 

49-0 


46.5 
44.2 

42.2 

40.6 

39.4 

38.7 
38.6 

39.0 

40.0 

41.4 


25 

23 

20 

16 

12 

7 

I 

4 
10 

14 
19 


yCapiiconii. 

Mag.  3.8 


Right 
Ascenskn.       tionS. 


43-3 
45-7 
48.3 
51-2 

54-4 


24 
26 

29 
32 
32 

57-6 

60.9  33 

64.2  33 

67.3  ^' 


70.3 


30 
28 


73.1 
75.6  ^5 

77-8  " 

79-7  '^ 

81.2  '5 

10 

82.2 

82.8 

82.9 

82.5 

81.7 


80.4 

78.7 
76.7 


13 

17 
30 


h     m 

21  35 

s 
22.73 

22.72 

22.73 

22.78 

22.86 


22.97 

23.11 
23.29 

23.49 

23.72 

23.98 
24.27 

2457 

24.89 
25.22 


1.306      +0.840 
32».484    52".30 


-o.oi 
+0.3 


-0.04 
-0.6 


II 

14 
18 

20 

23 
26 

39 

30 
32 

33 

25.55  „ 
25.88  33 
26.193' 

26.75  "^ 

23 

26.98 
27.17 
27.31 
27.41 
27.46 

27.47 

27.44 
27.36 
27.26 
27.14 


19 
14 
10 

5 

I 

3 
8 

10 

12 

14 
27.00 
26.86  '* 
26.72  ^'* 
26.60  " 

26.49  ^; 

26.40 

26.34 . 
26.31  ^ 


—17  2 


n 


0 
3 

3 

6 

I 

9 
II 

15 
16 


55.2 
55.2 
55.0 
54.7 

54-2 

53.6 
52.8 

51.9 
50.8 

49.5 

48.0 
46.4 

44.7,1 
43-^  IS 

39.5  ,^ 
37-9 ,3 
364, 
35-1  ^ 
33.9 

33.0 

32.3 

31.8 
31.6 

31.6 

31.7 
32.0 

32.5 
33.0 
33-6 

34-2 

34-7 

35.2 

35-7 
36.0 

363 

36.4 

136.5 


» 


7 

5 
2 

0 

I 

3 
5 

5 

6 

6 

5 
5 
5 

3 

3 

I 
1 


1.046      -0.307 
23".o22   48".n 


0.00 


+0  ' 


+0.02 
-0.6 


APPARENT  PLACES  OF  8TAES,  1915. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mcftn  Solar 
Date, 


Jan. 


I.I 
II. I 

21. 1 


Feb.  1 0.0 

20.0 

Mar.    2.0 

11.9 

21.9 

Apr.  10.9 
20.8 
30.8 

May  10.8 
20.7 

307 
June   9.7 

19.7 

29.6 

July    9.6 

19.6 
29.6 
Aug.  8.5 
18.5 
28.5 

Sept.  7.4 
17.4 
27.4 

Oct.    7.4 

17-3 

273 
Nov.  6.3 

16.3 

26.2 

Dec.    6.2 

16.2 
26.1 
36.1 


A.  Octantis. 
Mag.  5.4 


Right 


h    m 
21    37 

s 

57.49 

56.74 
56.28 

56.13 
56.28 


75 
46 

15 
15 
44 


73 
99 


56.72 
57.45 

61.12 '^5 

163 

62.75 


6453 

66.42 

68.39 
70.39 

72.39 

74.34 
76.18 


178 

189 

197 

200 


200 

195 

184 

77.87  '^ 

79-^^  III 
127 

80.65 

8i.65^~ 

82.35  n 
82.72  37 

,82.76    ^ 
29 

^^•47  . 
J8I.85  ^ 

80.93  ^ 
79.74::^ 
78.34  '^ 


76.77 
75.10 
73.40 


157 

167 
170 

70.18  "S*^ 

140 
68.78 

67.59"^ 
66.65     ^"^ 


Declina- 
tions. 


-83    6 


tt 


Mean  Place 


55-4  ,„ 

38.0 
34.3  l[ 

30.8  35 
27.4  ^^ 

27 
21.6 

19.3  '^ 

17.4  \l 

16.0  '* 

15.1  ^ 


14.7 
14.8 

155 
16.6 

18.2 


I 

7 
II 

16 

20 


f  Pegui. 

Mag.  2.5 


Right 


23 

26 

28 


20.2 

22.5 
25.1 

36.3 
38.8  ^5 

40.9 
42.6 


21 

17 
12 


43.8 

44-4 
44-4 
43.7 
42.5 


6 
o 

7 
12 

19 


40.6 

38.3  '^ 
35.5 


28 


8.336     -8.275 

6o'.495    39"'62 


+0.13 
+0.3 

•191 5 — 


+0.4S 
-0.6 


h 
21 

s 
0.17 

0.14 

0.14 

0.17 

0.23 

0.32 
0.44 
0.60 
0.78 
1. 00 

1.25 
1.52 
1. 81 
2.12 
2.44 


m 
40 


3 
o 

3 
6 


12 
16 
18 
22 

as 

27 
29 

31 
32 

31 


2.75. 
3.06  3' 

3.36  3° 

364 

3.89 


28 

35 


4.10 
4.28 
4.41 

4.50 
4.55 

4.55 
4-51 
4.44 
4.34 
4-23 

4.10 

396 
3.82 

370 

3.59 

3.49 
342 

3.37 


21 

18 

13 

9 

5 
o 

4 

7 
10 

II 
13 

14 

14 
12 

II 

10 

7 

5 


Declina- 
tion N. 


+    928 


// 


64.9 

63.7 
62.4 

61.2 

60.1 

59.0 
58.2 

57.7 

57-5 
57.6 

58.0 
58.8 
60.0 
61.4 
63.1 

65.1 
67.2 
69.4 
71.7 
74.0 

76.2 

78.3 
80.3 
82.1 

83.7 

85.0 
86.1 
87.0 
87.6 
88.0 

88.2 
88.1 
87.8 
87.2 
86.5 

85.6 
84.6 

83.4 


12 

13 
12 

II 

II 

8 

5 

2 

I 

4 

8 

12 
14 

17 
20 

21 
22 

23 

23 
22 

21 
20 
18 
16 

13 

II 

9 
6 

4 

2 

I 

3 
6 

7 
9 

10 
12 


11  Cepliel. 

Mag.  4.8 


Right 
Ascension. 


I.014       •K).l67 
©•.66i     65".  14 


-30 


0.00         -O.OI 
+0.3  -0.6 

[Sph  xs] 


h     m 
21    40 


t 
36.93 

36.53 
36.22 

36.02 

35-94 

35.98 
36.13 
36.43 
36.83 
37.32 

37.90 

38.55 

39.25 

39.97 
40.69 

41-39 
42.06 

42.68 

43.22 

43.67 

4403 
44.29 

44.43 
44-47 
44.39 


40 

31 
20 

8 
4 

17 
28 

40 

49 
58 

65 
70 

73 
72 
70 

67 
62 

54 
45 
36 

26 
14 

4 
8 

18 


44.21     o 
28 

43.93  „ 
43.56  II 

43. 1 1  ^ 

42.60  5' 

57 


42.03 

41.43 
40.81 

40.19 
3958 

39.01 

38.49 
38.04 


60 
62 
62 
61 

57 

52 
45 


Declina- 
tion N. 


+  7054 

// 

83.6 
81.2'* 

78-5  Z 
75.5  '° 
72-3  J^ 

69.1 

66.0  3' 

63.1  '^ 

deed's 

58.5" 
^  ^  16 

56.9 
56.0 

55-6 

55-8 
56.7 


9 
4 

9 

14 

58.1 

60.1"° 

62.6  '5 

65.5 !' 
68.7  ^' 

35 
7^*  ,A 

75-8  5 

90.8 

34 

31 

27 
24 

19 

104.3 

105.7 
106.5 

106.7 

106.3 


S  Gapriooml. 

Mag.  3.0 


Right 
Ascension. 


h 
21 


m 
42 


s 
20.81 

20.79 

20.80 

20.84 

20.91 

21.01 

I21.15 
21.31 

21.51 
21.74 

21.99 
22.27 
22.57 
22.89 
23.22 


94.2 

97.3 
1 00.0 

102.4 


2 
I 

4 

7 
10 

14 
16 
20 

23 
25 

28 

30 
32 
33 
33 


23.55  „ 
23.88  33 

24.19  3^ 

24-49  II 
24.76  ^7 
23 
24.99  ,^ 
25.18  '9 

25-33  '^ 
II 

6 

2 


14 
8 


25.44 
25.50 

25.52 

25-49 
25.42 

25.33 
25.21 


3 

7 

9 
12 

14 


14 


16 


105-4 
103.8 

ioi.8^° 


3.059      +2.891 

4o'.840    7 1  ".41 


-0.04 
+0.3 


).i6 
k6 


25.07 

24.93  ^, 
24.80  '3 

24.67  II 

24.56  " 
9 

24.47 
24.40    ' 

24.37    ^ 


Declina- 
tionS. 


-1630 


ft 


55.5 
55.5 
55.3 

55-1 
54.7 

54.1 

53.3 

52.3 
51.2 

49-9 

48.5 
46.9 

45-2 

43.4 

41.7 

39-9 
38.2 

36.7 
35-3 
34.1 

33.1 
32.4 
31.9 
31-6 

31.5 

31.7 
32.0 

32.4 
32.9 
33-5 

34-1 
34.7 
35-3 
35.7 
36.1 

36.4 
36.6 

36.7 


o 

2 
2 

4 
6 

8 
o 
I 

3 
4 


7 
8 

7 
8 

7 
5 
4 

2 


7 

5 

3 
I 

2 

3 
4 

5 
6 

6 

6 
6 

4 
4 
3 


1.043      -0.297 
2i*.o7o    4B".75 


0.00 
+0.3 


+0.02 
-0.6 
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APPARENT  PLACES  OE  STARS,  1915 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mcui  Solar 
Date. 


Jan.  I.I 
II. I 

21. 1 

Feb.  1 0.0 

20.0 

Mar.   2.0 

1 1.9 

21.9 

31.9 

Apr.  10.9 
20.8 
30.8 

May  10.8 
20.7 

30.7 
June  9.7 

19.7 

29.6 

July    9.6 

19.6 
29.6 
Aug.  8.5 
18.5 
28.5 

Sept.  7.4 

174 
27.4 

Oct.  7.4 
17.3 

27.3 
Nov.  6.3 

16.3 

26.2 

Dec.    6.2 

16.2 
26.1 
36.1 


Seed,  Tan* 
Mean  Place 


B^^  a,  Dw  a 
1)4,  d,  Dm  S 


Mag.  4.3 


Right 
Ascension. 


h 
21 


m 

43 


s 

37.62 

37-49 
37-40 
3736 

37-37 

37.43 
37-55 
37.73 
3796 
38.24 

38.57 
38.93 
3932 
39.72 
40.13 

40.54 

40.94 

41.31 

41.65 
41.94 

42.19 
42.38 

42.51 
42.58 

42.59 

42.55 

42.45 

42.31 

42.13 
41.91 

41.67 
41.42 
41.16 
40.91 
40.67 

40.45 
40.26 

40.10 


13 
9 
4 

X 

6 

13 
18 

23 
28 

33 

36 

39 
40 

41 
41 

40 

37 
34 
29 

25 

19 
13 

7 

I 

4 

10 

14 

.18 

32 
24 

25 
26 

25 

24 

32 

19 
16 


Dcclina. 
tionN. 


+4854 


// 


66.3 
64.1 
61.5 
58.7 
55.9 

53.1 

50.5 
48.1 

46.1 

44.6 

43-5 
43.0 

43-1 
43.8 
45.0 


22 
26 
28 
38 
28 

26 

24 
20 

IS 
II 

5 
I 

7 
12 

18 


22 
26 

30 


46.8 
49.0 
51.6 

57.8  II 

61. 1 

64.6  ^5 
68.1  35 
71.6  35 

74.9  ^^ 

78.0 
80.9  ^9 

83.?  I' 
85.8  'I 
87.6 


89.0 

89.9 

90.3 
90.1 

89.5 

88.3 
86.7 
84.6 


18 
14 

9 

4 

2 

6 
12 


16 
21 


1.522       +1.147 
39".iio    57".23 


-0.02 
+0.3 


-0.06 
-0.6 


/i  Gapricomi. 

Mag.  5.2 


Richt 

Ascension. 


h 
21 


m 

48 


s 

39.55 
39.52 

39-53 
39.56 
39.62 

39.72 

39.84 
40.00 

40.19 

40.41 


3 

I 

3 
6 

10 

12 
16 

19 
22 

25 


40.66 

40.93 
41.23 

41.86  3» 


27 
30 
31 


42.19 

42.52 
42.83 

43.13 
43-39 

43.63 
43.83 
43-98 
44.10 
44.16 

44.18 
44.16 
44.10 
44.01 

43-90 

43-77 
43-63 
43-50 

43-37 
43.26 

43.17 
43-10 

43.06 


33 

33 

31 

30 
36 

24 

20 

15 
12 

6 

2 

2 
6 

9 
II 

13 

14 

13 

13 
II 

9 

7 
4 


Declina- 
tions. 


-1356 


If 


75.1 
75.2 
75.2 

75.1 
74.8 

74.3 

73.7 
72.9 

71.9 
70.7 

69.3 
67.7 

66.0 

64-3 
62.5 

60.7 

58.9 
57.2 

55.7 
54.4 

53.2 

52.3 
51.6 

5^.2 

51.0 

51-0 
5I-I 
51.4 
51-8 

52.3 
52.9 

53-4 
540 

54-5 
54.9 

55-3 
55-6 
55.8 


I 
o 

I 

3 
5 

6 

8 
o 

2 

4 

6 

7 

7 
8 

8 

8 

7 
5 
3 


9 
7 
4 

2 

o 

I 

3 
4 

S 
6 

5 
6 

S 
4 
4 

3 

2 


1.030       -0.248 
39'.79S    69''.i2 


0.00        -fo.oi 
+0.3  -0.5 

[Eph  15I 


y  Grnis. 
Mag.  3.2 


Right 

Ascension. 


h 
21 


48 


s 
46.96 

46.92 

46.91 

46.94 
47.01 

47.12 
47.27 

47.46 
47.68 

47.94 


4 
I 

3 

7 
II 

15 

19 
22 

26 
29 


48.23 

48.55 
48.89 
49.26  37 

49.64  ^^ 


32 
34 


39 


38 
37 


50.03 
50.41 

^""•^^  35 

5^-^28 

51.72 

5^-95  ,, 
52.14^,^ 

52.27  '3 
52.34    I 


23 


52.36 
52.32 
52.24 
52.12 
51-96 

51-79 
51.61 

51.43 
51.26 

51.10 

50.97 
50.87 

50.81 


4 
8 
2 
6 


8 
8 

7 
6 


o 
6 


Declina- 
tions. 


-37  45 
t» 

66.1 

65.1  '^ 
63.8  II 
62.2 
60.5 

58.6 
56.6 

54.5 
52.3 
50.1 

47.9 
45.7 
43.6 

41.7 
40.0 

38.5 
37.3 
36.4 
35.8 

35-5 

35-6 
36.0 

36.7 
37-6 

38.7 

40.0 

41.4 
42.8 
44.2 
45.4 

46.5 

47.4 
48.0 

48.3 
48.3 

48.0 

47.3 
46.4 


16 

17 
19 

20 
21 
22 
22 
22 

22 
21 

19 

17 
IS 

12 

9 
6 

3 

I 

4 

7 

9 
II 

13 

14 

14 
14 
12 
II 

9 
6 

3 
o 

3 

7 
9 


1.265      -0.77s 
47".  133     54".84 


+0.01 
+0.3 


+0.04 


16Pegul. 
Mag.  5.0 


Right 


h     m 
21    49 

8 
0.91 

0.85 

0.83 

0.83 

0.87 


0.95 
1.06 

I.2I 

1.39 
I.61 

1.87 

2.15 

2.45 
2.78 

3.II 


II 

IS 

18 

22 
26 

28 
30 

33 
33 
33 


3.77  ^^ 
4.033^ 

^•37  26 
4.63  '' 


4.85 

5.04 
5.18 

5.27 
531 

5.32 

527 
5.20 

5.09 
4.96 

4.81 

4.65 
4.50 

4.35 
4.21 

4.08 
3.98 
390 


22 

19 

14 
9 

4 
I 

5 

7 
II 

13 
IS 

16 

IS 
IS 

14 
13 

10 
8 


tiooN. 


+  2531 


33.8 
32.0 


18 
19 


30.1 

28.1  "^ 

26.2  'I 

iS 


24.4 

22.7 

21.3 

20.3 

19.6 

194 

19.6 

20.3 
21.4 

23.0 
24.9 

27.1 

29.6  "5 


>7 

10 

7 
t 


I 
II 

16 

22 


32.2 


aS 


35% 
40.6 

43.3 ;: 
46.0 ' 

52-6 

55  ^; 

56.7 


II 


574 
57.7 
57-7 

55-5 

54-^  ,i| 
52-5 


Z.108 
xi«.62S 


-o.oi 


4C.47* 

a9"-46 

-0.5 


APPAEENT  PLACES  OE  STARS,  1915. 


467 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan. 


I.I 
II. I 

21. 1 


311 
Feb.  lo.o 

20.0 

Mar.  2.0 
1 1.9 
21.9 

319 

Apr.  10.9 
20.8 
30.8 

May  10.8 
20.8 

307 
June  9.7 

19.7 

29.6 

July    9.6 

19.6 
29.6 
Aup.  8.5 
18.5 
28.5 

Sept.  7.5 

27.4 
Oct.    7.4 

17-3 

273 
Nov.  6.3 

16.3 

26.2 

Dec.    6.2 

16.2 
26.2 
36.1 


Sec  d,  Tan  d 
Mean  Place 


79  Dxaconls. 

Mag.  6.6 


Right 
Ascension. 


h     m 
21    51 


s 
43.42 
42.92 

42.26  ^7 
42.12  ^^ 


50 
39 


42.11 
42.25 

42.53 
42.94 

43-47 

44.10 
44.81 

45.58 
46.38 
47.19 

47.99 

48.75 
49.46 

50.08 

50.61 


14 

38 

41 
53 
63 

71 

77 
80 

81 

80 

76 

71 
6a 

53 
43 


31 


51.04 

5^-35 

51.54  ! 
51.61 

51.55 


51.38 
5109 
50.69 
50.21 

49.65 

49.02 

48.34 
47.63 
46.92 

46.21 


7 
6 

17 


29 
40 
48 
56 
63 

68 

71 
71 
71 
67 


62 


45.54 
44.92 

44.37  ^^ 


Declina- 
tion N. 


+  73  17 


n 


73.4 
71.2 

68.6 


22 
36 


65.6  3^ 
62.5  3' 


59-3 
56.2 

53-2 
50.6 
48.4 

46.7 

45.5 
44.9 
44-9 
45.6 

46.9 

48.7 
51.0 

53.8 

56.9 

60.3 

63.9 
67.7 
715 
75.3 

79.0 
82.5 

85.7 
88.7 

91.2 

93-3 

94-9 

95.9 

96.3 
96.2 

95.4 
94.0 
g2.i 


32 

31 

30 
36 

33 
17 

Z3 

6 


7 
13 

18 

23 
38 

31 
34 

36 
38 

38 
38 

37 

35 
32 

30 
25 

31 

16 
10 

4 

I 

8 

14 
19 


findi. 
Mag.  4.7 


Right 
Ascension. 


h 
21 


m 

56 


9 
51.67 

51.57 
51.52 

51.53 
51.60 


xo 

5 
I 

7 
13 


3.481      +3.334 
47«.8io    59"-98 


-0.05 
+0.3 


-0.19 

-<^:5 


19 
24 

30 


51.73 
51.92 
52.16 

52.46 

52.81  35 
39 

53.20 

53.64  ^ 
54.12  "^ 

54.62  5^ 

5567 
56.20  •>•* 

57.19^ 
57.64 


58.03 

58.36 
58.62 
58.80 

58.91 

58.93 
58.88 

58.77 
58.59 
58.36 

58.10 
57.81 
57.52 
57.24 
56.98 

56.75 
56.56 

56.42 


45 
39 


33 
36 

18 

II 

3 


II 

18 
23 

36 

39 
39 
38 
36 

23 

19 
14 


Declina- 
tions. 


-57    7 

^3-4  ,„ 

81.5  '9 

«^  «   23 
7^'^  or 

76.8  ^5 

68.4  ^^ 

62.6  ^9 

i.rv  Q  28 
59.8 

27 

57.1 

54.7 

52.5 
50.6 

49.0 


24 
33 

19 
16 

XI 


47.9 
47.2 

46.9 
47.0 

47.5 


7 

3 

I 

5 
10 

48.5  „ 
49.8 

51.5    7 

53.5 

55.6 


30 

31 
23 


57.9 
60.1 

62.3 

64.4 

66.2 

67.7 
68.8 
69.4 
69.6 

69.3 

68.5 
67.2 
65.6 


33 
33 

31 
18 

15 
II 

6 

3 

3 
8 

16 


1.843       -1.548 
5i».886    68".9i 


+0.02         +0.09 
+0.3  -0.5 

fEph  xsl 


20Pegasi. 

Mag.  5.7 


Right 
Ascension. 


h 
21 


m 

56 


s 
56.41 
56.37 

56.35 
56.36 
56.40 

56.47 
56.58 

56.72 
56.89 
57.10 


4 

3 

I 
4 
7 

II 

14 

17 
21 

23 


57.33  ,, 
57.60  'I 

57.88 

58.19 
58.51 


28 

31 
32 
32 


58.83 

59.14 

59-45  ,„ 

59.74  II 
60.00^^ 


31 
31 


60.23 
60.42 
60.56 
60.67 
60.73 

60.75 
60.73 

60.67 

60.58 

60.47 

60.35 
60.22 

60.08 

59.95 
59.84 

59.73 
5965 
59.59 


23 

19 
14 
II 

6 


8 
6 


Declina- 
UonN. 


+  12  42 


tt 


45.6 
44.34 

43.0    3 
41.6^* 

40.3  '' 

II 


39.2 
38.2 

37.5 

37-1 
37.0 


37-3 
38.0 

39.0 

40.4 
42.0 

43.9 
46.0 

48.3 
50.7 
53-1 

55.4 
57.7 
59.8 
61.8 
63.6 

65.2 

66.5 
67.6 
68.4 
68.9 

69.2 

693 
69.1 

68.6 

68.0 

67.1 
66.0 
64.8 


10 

7 

4 

I 

3 

7 
10 

14 
16 

19 

31 

23 
24 
24 

23 

23 
31 

30 

18 

16 

13 
II 

8 

5 
3 


5 
6 

9 

II 
12 


1.025      +0.226 
56«.87i    44".i9 


0.00 
+0.3 


-o.oi 
-0.5 


crAqoaili. 

Mag.  3.2 


Right 
Ascenaon. 


h 
22 


m 
I 


8 
24.84 

24.80 

24.79 
24.81 

24.85 

24.93 
25.03 
25.17 
25.34 
25.54 


4 
I 

3 

4 
8 

10 
14 

17 
30 

23 


36 

38 


25.77 
26.03 

26.31 

26.61  ^"^ 

26.93  ^' 

27.25 

27.56  ^ 
27.87  3^ 
28.16*9 
28.42  '^ 


28.66 
28.85 
29.01 
29.13 
29.20 

29.22 
29.21 
29.17 
29.09 
28.99 


24 

19 
16 

13 

7 

3 
I 

4 
8 

10 

13 


13 


28.87 

28.75   ,, 
28.62    '^ 

28.50  " 
28.39   " 

9 
28.30 

28.22    * 

28.17    5 


Declina- 
tions. 


-    043 


tf 


61.6 
62.3 
63.0 
63.6 
64.1 

64.5 
64.6 

64.5 
64.2 

63.6 

62.8 
61.6 
60.2 
58.6 
56.8 

54-9 

52.9 

50.9 

48.9 
47.0 

45.2 

43.5 
42.1 
40.8  '3 

39.8  '^ 


7 

7 
6 

5 

4 

X 
X 

3 
6 

8 

X3 

14 
16 
18 

19 

30 
30 
30 

19 
18 

17 
14 


39.0 

38.4 
38.0 

37.9 
37.9 

38.0 

38.3 
38.7 
39.2 
39.8 

40.5 
41.2 

42.0 


8 

6 

4 

X 

o 

X 

3 
4 

5 
6 

7 

7 
8 


1. 000      -0.013 
25".i3i     59"-46 


0.00 
+0.3 


0.00 
-0.5 


468 


APPARENT  PLACES  OT  STARS,  1915. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan. 


I.I 
II. I 

21. 1 


2  Aquazli 

Mag.  4.4 


Right 
Aaccniiaa. 


Feb.  1 0.0 

20.0 

Mar.    2.0 

II. 9 

21.9 

31.9 

Apr.  10.9 
20.8 
30.8 

May  10.8 
20.8 

30.7 
June  9.7 

19.7 

29.6 

July    9.6 

19.6 
29.6 
Aug.  8.5 
18.5 
28.5 

Sept.  7.5 
17.4 
27.4 

Oct.    7.4 

17.3 

273 
Nov.  6.3 

16.3 

26.2 

Dec.    6.2 

16.2 
26.2 
36.1 


Sec  6,  Tan  d 
Mean  Place 


h    1 
22 

50.69 
50.66 

50.65 
50.67 
50.72 


3 
I 

3 

5 
8 


II 


50.80 

51.06  II 
51.23 

51.44 


17 

21 

33 


27 
29 

31 


51.67 
51.94 
52.23 

5254  ,, 

52.86  3" 
32 

53.18 
53-51 
5383  ,^ 

54.13^8 
54.41 


33 
32 


54.66 
54.86 

55-03 
55.16 

55.23 

55.26 

55.25 
55.21 

55.13 
55.02 


25 

20 

17 

13 

7 

3 


4 
8 

II 

12 


54.90 

54.77  A 
54.64 
54.51 
54.40 


13 

13 
II 


jy^  a,  Dm  a 


54.30 
54.23 
54.17 


Declina- 
tions. 


—  14  16 


II 


10 

7 
6 


62.9 
63.0 
63.0 
62.9 
62.6 

62.1 
61.4 
60.5 

59-4 
58.2 

56.7 
55.1 
53-4 
51.6 
49-7 

47-9 
46.1 

44.4 
42.8 

41.4 

40.2 

39.3 
38.6 

38.1 

37-9 

37-9 
38.1 

38.4 
38.9 
39.4 

40.0 
40.6 
41.2 
41.8 
42.2 

42.6 

42.9 

43.1 


I 
o 
I 

3 
5 

7 

9 
II 

12 
15 

16 

17 
18 

19 
18 

18 

17 
16 

14 
12 

9 

7 

5 
2 


20  GepheL 

Mag.  5.4 


Right 
Ascension. 


3 

5 

5 
6 

6 
6 
6 

4 

4 

3 

2 


1.032       -0.255 
50V877    57".  16 


0.00 

+0.3 


+0.01 
-0.5 


h 
22 


m 
2 


8 

22.88  '7 

21 


22.67 

22.53 
22.46 

22.47 
22.57 
22.75 
23.01 

23.35 

23.75 
24.21 

24.71 
2524 
25.79 


14 

7 

I 

10 
18 
26 

34 
40 

46 
50 
53 
55 
54 

26.33 

26.86  53 

2735  ^ 
27.80  ^5 

28.20  ^^ 
33 

28.53 
28.79 

28.97 

29.07 

29.09 


26 
18 
10 


13 

20 

35 


29.04 

28.91 

28.71 

28.46 

28.16  3° 
35 
27.81 

27.44  II 
27.05  39 
26.65  ^"^ 
26.26  39 
38 

25.88 

34 


25-54 
25.24 


30 


Declina- 
tion N. 


+  62  22 


fi 


21 
26 


27.1 
25.0 
22.4     „ 

7  28 
19.6 

16.6  3° 
31 

13.5 
10.5 

7-7 
5.2 
3.2 


30 
28 


a  Orals. 

Mag.  2.2 


Right 


35 
20 

16 


1.6 

0.5 
0.1 

0.3 
i.o 


II 

4 

2 

7 
14 


19 


2.4 

6.6^3 

^  ^  28 
9.4 
12.53' 
34 


159 
195 


36 
37 


23.2 

26.9  37 

30.6  37 
36 

34-2 
37.6  34 

24 
19 


43-5 
45-9 

47.8 

49-3 
50.2 

50.6 
50.4 

49.6 
48.2 
46.4 


15 
9 
4 

2 

8 

14 
18 


h     m 
22      2 

s 

52.79 

52.71 
52.67 

52.67 

52.72 


8 

4 


52.82 

52.96 

53.15 
53.38 

53.65 


53.96 
54.31 
54.69 
55.10 

55.52 


5 
10 

14 
19 
23 
27 
31 


35 

38 

41 

42 

44 

55.96 

56.39  ^ 
56.81 

57.20 
57.57 


42 
39 

37 
33 


2.157      +1.911 
25'.475    I4''i5 

-0.0a         -o.  J  I 
•^o.3  -0.5 

rBph  z.O 


57.90 

58.17 

58.39 

58.55 
58.64 

58.67 
58.64 
58.56 

58.42 

58.25 


27 

22 

16 

9 
3 

3 
8 

14 

17 
20 


22 


58.05 

57.83  ^, 
57.60    ^ 

57-38  " 

57.18^? 
^'        18 

57.00 

56.86  '4 

56.75  " 


tioaS. 


-4722 


It 


37.2 

35.7 

33.9 

31.9 
29.6 

27.2 
24.6 
22.0 

19.3 
16.7 

14. 1 
II.7 

9-4 
7-4 
5.6 

4.1 
3.0 

2.3 

1.9 
2.0 

2.4 
3.2 
4.3 
5.7 
7.3 

9.1 
1 1.0 

12.8 

14.5 
16.1 

17.5 
18.6 

19.3 
19.6 

19.5 

19.0 
18.1 
16.9 


15 
18 

30 

23 
24 

26 
26 

27 
26 

26 

24 

23 
20 

18 
15 

II 

7 
4 
I 

4 

8 
II 

14 
16 
18 

19 
18 

17 
16 

14 

II 

7 

3 

I 

5 

9 
12 


Mag.  4.0 


Right 


h 
22 

8 
2.56 
2.50 
2.46 

2.45 
2.47 

2.53 
2.63 

2.76 

2.94 
3.15 


6 

4 

I 

2 
6 

10 

13 
18 

21 
24 


28 

30 
32 


3-39 
3.67 
3-97 
4.29  ^, 

4.62   33 
33 

4.95 
5.28  ^^ 

5.60  3^ 

5.90  ^° 
6.17 


27 
24 


1.477      -1.086 
52'.890    24".o6 


+0.01 
+0^ 


+0.06 


6.41 
6.61 
6.76 
6.87 

6.93 

6.95 
6.92 

6.86 

6.77 

6.65 

6.51 

6.37 
6.22 

6.07 
5-93 

5.81 
5.70 
5.62 


30 

15 
II 

6 

2 

3 
6 

9 
12 

14 

14 
15 
15 
14 

13 

II 

8 


1.103 
3'i94 


-0.01 
■•0.3 


N. 


• 


+  2455 


0t 


11 
18 


512 

49.5 
47.7 

45.8 
44.0,, 

40.6'' 

u 
39-2  „ 

38.1  " 
37-5 

■9 
37.2 

37.4 
38.0 

39.1   ,. 
40.6  li 


2 

6 
II 


42.4 
44.6 
47.0 
49.6 

52.3 


iS 


22 
H 

a? 


55.1  ,, 

57.8  ^': 

63.1  J 
65.6  '5 


67.8 
69.8 

71.5 
72.9 

74.0 

74.7 
75.1 
75.2 

74.9 
74.3 

73-3 
72.0 

70.5 


n 


20 


14 
II 


4 

I 

3 
6 

10 
13 


4^4*5 

46". 17 


-«.o3 

-0.5 


APPARENT  PLACES  OT  STARS,  1915. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mttn  Solar 
Date. 


Jan. 


I.I 
II. I 
21. 1 


311 

Feb.  1 0.0 

20.0 
Mar.    2.0 

22. o 

21.9 
31-9 

Apr.  10.9 
20.8 

30.8 

May  10.8 

20.8 

30.7 
June   9.7 

19.7 

29.7 

July    9.6 

19.6 
29.6 
Aug.  8.5 
18.5 
28.5 

Sept.  7-5 
17.4 

27.4 

Oct.    7.4 

17.4 

27.3 
Nov.  6.3 

16.3 

26.2 

Dec.    6.2 

16.2 
26.2 
36.1 


Sec  9,  Tan  S 
Mean  Place 


^Pegatl. 
Mag.  3.7 


Richt 

AacHUttPD. 


h     in 

s 
54-42 

54.37 
54.36 

54.37 
54.40 


5 

I 

X 

3 
7 


54.47 
54.57 
54.70 
54.86 

55.06 


10 

13 
16 
30 

23 


55.55  Z 
55-83  !f 
56.13  ^^ 
56.44  '^ 

56.76  ,^ 
57.08  3^ 

57-39  il 

57-^8  11 
57-94  ,^ 

58.18 

58.38 

58.54 
58.66 

58.73 

58.76 

58.75 
58.71 
58.63 

58.53 

58.42 
58.30 

58.17 
58.05 

57.94 

57.84 
57.76 
57.70 


16 
12 

7 
3 


4 
8 


8 
6 


Decima- 
tion N. 


+    546 


tt 


45.4 

44.4 

43.4 

42.5 
41.6 

40.9 

40.3 
40.0 

40.0 

40.2 

40.8 
41.7 

42.9 

44-4 
46.2 

48.1 
50.1 

52.3 

54.5 
56.6 

58.7 
60.7 

62.5 

64.1 

65.5 

66.7 
67.7 
68.4 
68.9 
69.2 

693 
69.2 

68.9 

68.4 

67.7 

67.0 
66.1 
65.2 


10 
10 

9 
9 
7 

6 

3 

o 

s 
6 

9 

12 

x8 
19 

20 

22 
22 
21 
21 

20 
18 
16 

14 
X2 

10 

7 
5 
3 

X 


3 

5 
7 
7 

9 
9 


X.OO5         40.IOI 

54'.75a    4S".54 


0.00 
+0-3 


».oi 


^Pegatl. 

Mag.  4.4 


Right 


h     m 
22      6 

1*88 
1.80 
1.74 
1.72 

1.73 


8 
6 

3 

X 


1.78 
1.87 
2.00 
2.18 

2.39 

2.64 

2.93 
325 
3.58 

3-93 

4.28 

4.63 
4.96 

5.27 
5.56 

5.80 
6.00 
6.16 
6.27 

6.33 

6.35 
6.32 

6.25 

6.14 

6.01 

5.86 

5.69 
5.52 
5.36 
5.20 

505 
4.92 
4.82 


9 

13 
x8 

2X 

25 

29 

3a 

33 
35 
35 

35 

33 

31 
29 

24 

20 

16 

II 

6 


3 

7 

I 

3 
5 

7 

7 
6 

6 


3 
o 


Declina- 
tion N. 


+  3245 


n 


45.8 

44.0 

42.0 

39.8 

37.6 

35.5 
33.5 
31.7 
30.3 
29.3 

28.6 
28.5 

28.9 

29.8 
311 

32.8 
35.0 
37.4 

40.1 

42.9 

45.9 
48.9 
51.9 
54.9 
57.7 


18 

20 

22 
22 
2X 

ao 

x8 

14 

10 
7 

X 

4 

9 

13 

17 

22 
24 
27 
28 

30 

30 

30 

30 
28 

26 

60.3 

62.6  ^3 

64.7  " 

66.5  '' 
67.9 


69.0 
69.6 
69.9 
69.8 
69.2 

68.2 
66.9 

653 


14 
II 

6 
3 

X 

6 

xo 

13 

x6 


X.X89      -K0.644 
X2".67i    38^.64 


-o.ox        -0.04 

+0.3       -0.5 

[Bph  rs) 


C  GeplieL 
Mag.  3.6 


Kicht 


h     m 
22      7 


8 

52.35 
52.12 

51-95 
51.83 

51.78 

51.79 
51.88 

52.04 

52.27 

52.56 

52.91 
53.32 

53.77 
54.24 
54.73 

55.22 

55.69 

56.14 
56.56 

56.93 

57.24 
57.49 
57.67 
57.78 
57.82 

57.80 

57.71 
57.56 

57.35 
57-" 

56.83 
56.52 
56.20 

55.87 
55.54 


23 

17 

13 

5 

X 

9 
16 

23 
29 

35 

41 
45 
47 
49 
49 

47 
45 
4a 
37 
31 

25 
18 

IX 

4 

2 

9 
X5 

21 

24 
28 

31 

32 

33 
33 
30 


55-24 
54.95 
54-70  ^5 


29 


tionN. 


+  5746 


tt 


^7-9  „ 
65.8  " 

60.6** 

30 

54-7  ^^ 
51.8'^ 

49.1  '' 

46.7 

44.7 


24 

ao 
15 


43.2 

42.3 
41.9 

42.1 

42.9 

44.3 
46.2 

48.5 
513 

54-4 


9 

4 

3 

8 
14 

19 

23 
28 

31 
33 


57.7  ,^ 
61.2  ^5 

72.1  36 
35 

75-6 
78.9  33 
81.930 
84.6  ^7 
87.0  ^^ 


88.9 

90.3 
91.2 

91.5 
91.3 

90.5 
89.2 

87.4 


19 

14 
9 

3 

3 

8 

13 
18 


X.876      +1.587 
54*.209    S5".24 


-0.0a 
40.4 


•-0.09 
-0.5 


84  Cephel. 
Mag.  5.0 


Right 


h 
22 


in 

8 


a 

6.79 
6.31 

5.92 

5.64 

5.47 

5.42 
5.51 

5.73 
6.07 

6.52 

7.08 
7.72 

8.43 
9.17 

9-94 

0.70 

1.43 
2.12 

2.74 
3.29 


48 

39 
28 

17 
5 

9 
22 

34 
45 
56 

64 
71 

74 

77 
76 

73 
69 

62 

55 
45 


3-74  ,, 
4.08  34 

4.32  '' 

4.45 
4.46 


4-36 

4.15 

3.84 

3.45 
2.97 

2.43 
1.84 

1. 21 

0.57 
9.94 


13 

10 

21 

31 
39 
48 
54 

59 

63 

64 

63 
62 


^•^^  c8 
8.22  5» 


Declina- 
tiooN. 


+  7155 


II 


34.9 
32.9 
30-4 


20 

25 
28 


27.6 
24.530 

32 
21.4 

18.3  3' 

15.3  ^^ 
12.6^7 

10.3  *3 

8.4 

7.1 
6.4 

6.2 

6.7 

7-8 

9.4 
11.6 

14.2 

17.2 

20.6 
24.2 

27.9 
31-7 
35.5 

39-2 
42.8 
46.1 
49.2 

519 

54.1 
55-9 
57.1 
57.8 

57-9 

57.3 
56.1 

54-4 


19 

13 

7 

2 

5 

XI 

16 
22 
26 

30 
34 

36 
37 
38 
38 

37 

36 
33 

31 
27 

22 

18 
12 

7 

I 

6 

13 
17 


3.223  +3.064 

io".57o    20". 30 


-0.04 
+0.4 


>.i8 
►.5 
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Mean  Solar 
Date. 


Jan. 


I.I 
II. I 

21. 1 


31. 1 
Feb.  lo.o 

20.0 

Mar.    2.0 

I2.0 

21.9 
31.9 

Apr.  10.9 
20.8 

30.8 
May  10.8 

20.8 

30.7 
June  9.7 

19.7 

29.7 

July    9.6 

19.6 
29.6 
Aug.  8.5 
18.5 
28.5 

Sept.  7.5 

17-4 

27.4 
Oct.    7.4 

17-4 

27.3 
Nov.   6.3 

16.3 

26.2 

Dec.    6.2 

16.2 
26.2 
36.1 


S  Aquarii. 
Mag.  4.3 


Right 
Ascension. 


Sec  d,  Tan  S 
Mean  Place 


D^^  a,  Dm  a 


h     m 
22    12 

• 
20.78 

20.74 

20.72 

20.73 

20.77 


4 

3 

I 

4 
7 


20.84 
20.94 
21.07 
21.23 
21.42 


10 
16 

23 


25 

28 


21.65 
21.90 
22.18 
22.48  ^"^ 
22.79 


31 
33 


23.12 

23-44 
23.75 
24.05 
24.33 

24.58 
24.79 
24.96 
25.09 

25.17 

25.22 
25.22 
25.18 
25.11 
25.02 

24.90 
24.78 
24.66 

24.54 
24.43 

24.33 

24.25 
24.19 


32 

31 

30 
28 

25 

21 

17 

13 
8 

5 

o 
4 

7 

9 
12 

12 
12 
12 
II 
10 

8 
6 


Dcclinar 
tionS. 


-812 


n 


28.7 

29.1 

29.4 

29.6 
29.6 

29.5 

29.2 

28.7 
27.9 

26.9 

25.7 

24.2 

22.6 
20.9 
19.0 

I7.I 
15.2 
13.3 

II.5 
9.8 

8.4 

7.1 
6.0 

5-1 
4-5 

4-2 
4.0 
4.0 
4.2 
4.6 

5.0 

5.5 
6.0 

6.5 
7.1 

7.6 
8.1 

8.5 


4 

3 

2 

o 

I 

3 

S 
8 

o 


3 
I 

9 
6 


2 
o 
2 
4 

4 

5 

5 

5 
6 

5 

5 

4 


^Tncaiue. 
Mag.  2.9 


Right 
Ascension. 


h 
22 


m 

12 


a 
41. II 

40.95 
40.84 

40.79 

40.81 

40.90 

41.05 
41.26 

41.54 
41.87 

42.26 
42.70 
43.18 
43.70 
44.25 

44.80 
45.36 
45.91 

46.43 
46.91 


16 
II 

5 

2 

9 

15 

21 

28 

33 
39 

44 
48 
52 
55 

55 

56 

55 
52 
48 

42 


37 
29 


47-33 
47.70 

47.99  ^, 
48.20  ^^ 

48.32  ^J 

48.36 
48.31    5 
48.18'^ 
47.98  ^^ 


25 
30 


1. 010      -0.144 
2o".96o    24". 85 


0.00 
+0.4 


+0.01 
-0.5 


47.73 

47.43  „ 
47.10^^ 

46.75  ^^ 

46.41  ^^ 

46.09  ^ 
30 

45.79 

45.54    ^ 

45.33 


21 


Declina- 
tion S. 


—  6040 


It 


20 

24 


75.9 
73.9 

68.8  ^7 
29 

30 

32 

32 

32 

31 
29 

27 

25 
21 

18 
13 

9 

5 
o 

5 
9 


65.9 

62.9 

59.7 

56.5 

53-3 
50.2 

47.3 
44.6 

42.1 

40.0 

38.2 

36.9 
36.0 

35.5 

35.5 
36.0 


X  Aqnarli. 

Mag.  4.0 


13 
17 


36.9 
38.2 

39-9    TO 

41.8  '9 

23 
44.0^^ 

46.4 
48.8  ^4 

5i.i  '^ 

53-2 

55.2 


56.8 

57-9 
58.7 
58.9 
58.7 

57.9 
56.6 

54.9 


21 
20 
16 

II 
8 

2 
2 
8 

13 
17 


2.042       -1. 781 
4i*.227    60". 76 


Right 
Ascension. 


+0.02  +O.II 

40.4  -0.5 

[Bph  15I 


h     m 
22    17 

5*78 
5.73 
5.71 
5.71 
5.74 


5 

3 

o 

3 
6 


5.80 

5.89 
6.01 

6.17 
6.36 


9 
12 

16 

19 
22 


6.58 
6.83 
7.10 

7.40 
7.71 


25 

27 

30 

31 

3^ 
8.03 

8.35  I 
8.66  3^ 

9.48 

9.69  " 
9.86  '7 
9.99^3 

20.08 


9 

4 


20.12 
20.12 
20.09 
20.03 
19.94 

19.83 
19.72 
19.60 
19.48 

19.37 

19.27 
19.18 
19.12 


3 
6 

9 

II 

II 
12 
12 
II 
10 

9 
6 


Declina- 
tion S. 


-     I  48 


n 


59.3 

59-9 
60.5 

61,0 

61.4 

61.7 
61.8 
61.6 
61.2 
60.6 

59.6 

58.4 
57.0 

55-4 
53.6 

51.6 
49.6 
47.6 

45.6 
43.7 

41.9 

40.3 
38.9 
37.7 
36.7 

35.9 

35.4 

35-1 

34.9 
35.0 

35.2 
35-5 
35.9 
36.4 
37.0 

37.7 

38.3 
39.0 


6 
6 

5 
4 
3 


4 
6 

10 

13 

14 
16 

18 

30 

20 
20 
20 

19 
18 

16 

14 
12 

10 

8 

5 

3 

3 


SlPefasl. 

Mag.  4.9 


Right 


tifluN. 


3 
4 

5 
6 

7 

6 
7 


h 
22 


m 
17 


t 
19.70 

19.65 
19.62 

19.61 
19.63 

19.68 
19.77 
19.89 
20.04 
20.23 


+  1146 


5 

3 
I 

2 

5 

9 
12 

15 
19 

32 


20.45 
20.70  ^\ 
20.98  '^ 
21.28^° 

21-59^' 

32 

21.91 


32 
31 


22.23 

22.54 
22.84^° 
23.12  ^ 

2336 


24 


n 


37.4 

35-1 

33.8  !^ 

32.6 


21 


31.6 

30.7 
30.0 
29.7 
29.6 

29.9 
30.6 
31.6 

32.9 
34.5 

36.4 

385 
40.7 

43.0 
45-4 

47-7 


12 
10 

9 

7 

3 
I 

3 


10 

n 
16 

19 


22 

33 

23 


1. 000      -0.032 
i5''-987     57"-39 


0.00 
+0.4 


0.00 
-0.4 


23.57  \  \  49.9 
52.1 


23.73  'J 
23.86  ^l 

23.94 


540 

55-8 


21 

22 

iS 

16 


23.98 
23.98 
23.94 
23.87 
23.78 

23.67 

23.55 
23.42 

23.30 

23.18 
23.07 

22.98 
22.91 


o 
4 

7 

9 
II 

12 
13 

13 
12 
II 

9 
7 


57.4 

58.7  !i 

59.7 

60.5 

61. 1 


10 

8 
6 

3 


61.4 

61.5 
614 
61.0 
60.4 

59-6 
58.6 

57-5 


I 
I 

4 

6 

8 

10 
II 


I.032        40.209 

ao«.o54    35"-35 


0.00 
+0.4 


-O.OI 

-0.4 
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8  Lacertae. 

TT  Aqnazii. 

(T  Aqnazii. 

a  LacertsB. 

Mean  Solar 

Mag.  4.6 

Mag.  4.6 

Mag.  4.9 

Mag. 

3.8 

Date. 

1 

Right 

Declina- 

Right          Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

UonS. 

Ascension. 

tion  N. 

h     m 

0       / 

h     m               •      ' 

h     xn 

e         1 

h     m 

0            f 

22    20 

+  5147 

22    20 

+    056 

22    26 

-II    6 

22    27 

+  4950 

Jan.    1.2 

s 

"•55  „ 

^^•9  ,„ 

s 

55.95  . 

43.3     , 

8*95    , 

51-9  , 

s 

46.04 
45.86  ^* 

55-^  ,8 
53-4  ,! 

II. I 

"•36   ' 

81.0 '9 

5590  : 

42.6    7 

8.90   5 

52.2  3 

21. 1 

11.22^ 

7^-7  li 

55.87  i 

41.8    I 

8.87    ^ 

52.3  ' 

45.72  J4 

5'-'    c 

31.1 

11.12  ^° 

7^- 

73.3  ,8 

55.87 ! 

^'•'     6 

8.86    ' 

52.3  ° 

45-62  »° 

48-6 

Feb.  lo.o 

11.07    5 

55.89 1 

40.6     ^ 

8.89   3 
5 

''■'  3 

45.57  X 

0 

45-9 

*7 

20.0 

11.08 

70-5  „ 

55-95    „ 
56.03   I 

40.2 

8.94   g 
9.02 

51-9    , 

45-57    , 
45.63  ^^ 

43-2  ,. 
40.6  f 

Mar.    2.0 

"•'5    ' 

*^5-2  ,° 

39-9   I 

51-4    1 
50.6   ^ 

I2.0 

11.28  ^l 
11.46 '« 

56.15  ! 

39.9    , 

9.14 " 

45.75  " 
45-93  ;! 

38-»  !f 

21.9 

^3°" 

56.30  s 

56.48  '^ 

40.2    3 

9-47  ,, 

49.7   ' 

22 

35.9  ,8 
34.1 

31-9 

11.71  'S 

6i.l  »9 

40.7    I 

48-5    ! 

46.16  *3 

31 

14 

22 

8 

22 

14 

*9 

14 

Apr.  10.9 

12.02 

59-7  „ 

56.70 

-^^•5  „ 

9.69  _ 

47-1  „ 

46.45  „ 

32.7    „ 

20.9 

12.373s 

58.8  9 

56.95  '^ 

42.0 

9.94  J 

45-^   1 
42.0  '* 

46.78  33 

31.8    9 

30.8 

12.75; 

58-5   f 

57.22  ^7 

44.0'* 

10.21     7 

47.15  ^^ 

31.4  ! 

May  10.8 

1317*; 

58.7   ! 

57.51  \\ 

45.5  J 
47.3 , 

XO.51  3^ 

47-55  ^° 

31.6  I 
32.4 

20.8 

13.60 «.  59-5   ° 

57.82  3^ 

10.82  3^ 

4°-'  1 

47.97  ^ 

44  1             13 

32 

19 

33 

20 

43 

13 

30.7 

14.04        .   60.8 

14.48  **;  62.6^* 

5^-'^,, 

^9-^  .r. 

11.14 

^^•'    XO 

48.40 

33.7  ^8 
35-5  ,^ 

June   9.7 

58.46  ^' 

5'-^      X 

11.4733 

36.2  ^9 

48.82  42 

19.7 

14.89^;  64.9;^^ 

58.77  ^' 

53-3 

11.793 

0  Y 

^^1  17 

49.23  ^' 
49.61  38 

37-7  " 

29.7 

15.28  39     67.6^7 

59.07  3° 

55-4  " 

12.10  "^ 

"•38 1 

32.6    7 
31.0'^ 

July    9.6 

15.63  35;   70.6  3° 

59.34    : 

57.4  " 

49.96  35 

43.3  r 

30;            3» 

as 

19 

20 

14 

31 

33 

19.6 

'5-93,, 

73-8  ,^ 

59-59    ^ 

59.3  „ 

"•64  „ 

^9-6  ,, 

50.27 

46.5    , 

29.6 

16.18  *s 

77-3  35 

59.80  " 

61.0 '7 

12.86 " 

28.4  " 

50.52    5 

49.8  33^ 

Aug.   8.6 

16.38 '; 

80.8  35 

59.98  f 

62.6  '6 

13.05 ;' 

27.4  ^! 

50.72  ^° 

53.3  \l 

18.5 

16.51  '3 

84.3  f 

60.11  '3 

64.0  '4 

13.20   ^ 

26.7  7 

50.87  's 

56.8  35 

28.5 

16.58    7 

87.7^ 

60.20    9 

65.2  " 

13.30  ^°    26.3   "^ 

50.96    9 

60.2  34 

I 

34 

5 

9 

s             2 

3 

Z3 

Sept.  7.5 

16.59    , 

91.1  „ 

60.25 

66.1 

13.35       26.1 

50.98 

63.5  „ 

17-4 

16.54  i 

94-3  ^ 

60.26    ^ 

66.8    7 

13.36  ^    26.1 

50.95    ^ 

66.6  3^ 

27.4 

16.44 '!  i  97.2  'I 

60.23    I 

67.3    5 

2 " 

13-34 , 

26.3  ' 

50.87    8 

69.5  'I 

Oct.    7.4 

16.29    S  !  99.8  =6 

60.17    ^ 

67.6   3 

13.28  ^ 

26.6  3 

5°-7S 

7^-^    ' 

17-4 

16.11  '* 

22 
102.0^ 

60.08    9 

67.7    ' 

13.19  9 

27.1  5 

50.58  '7 

74-3    0 

22 

18 

10 

I 

10 

5 

ao 

18 

27.3 

15-89 ,, 

103.8 

59.98 

67.6 

13.09 

27.6 
28.2  ^ 
28.8  ^ 

29.4  ^ 

5°-38  „ 

76.1 

Nov.  6.3 

'5-65  It 

105.2   '^ 

59.86 

67-3   ^ 

12.97 

50.16  " 

77-6  '^ 

16.3 

^5-39  ' 

IO6.I      9 

59-74  " 

66.9   t 

12.85 

49.93  ,3 

78.5    9 

26.3 

'5'3:' 

106.4     ^ 

59.62 

66.4   5 

12-73 

49-68  '5 

78.9   * 

Dec.    6.2 

14.87  *t 

106.3      ^ 

59.51  " 

65.8   I 

12.61 " 

30.0  ^ 

49-44  *t 

78.7    I 

»S 

7 

10 

6 

10 

5 

33 

6 

16.2 

'4-62  „ 

105.6 

59.41    ^ 

65.2    ^ 
64.4    ^ 

12.51 

30.5  ^ 

49-21 

78-1  „ 

26.2 

'4-39  f 

104.3  *3 

59.32    ^ 

12.42    9 
12.36 

30.9  \ 

48.99  " 

76.9 ", 

36.1 

14.19"' 

102.6  '7 

59.26    °     63.7     7 

31.3  ^ 

48.80  '9 

75-4  '5 

Sec«,Taaa 

I.617           +I.27I 

1. 000       +0.017 

1.019       -0.196 

i-SSi 

+1.185 

Mean  Place 

Z2V924    7o".39 

56".i63    44".29 

9».036    47".6o 

47'.263 

42".5i 

-o.Oi         -0.08 

0.00           0.00 

0.00        +0.01 

-O.OI 

-0.07 

40.4 

-0.4 

+0.4 

-0.4 

+0.4 

-0.4 

+0.4 

-0.4 

[Eph  is) 
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APPARENT  PLACES  OF  STARS,  1915, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


V 

AqoAzii. 

826  B.  Gephel. 

f/A^naiU. 

lOLMOte. 

Mesa  Solar 

Mag.  5.3 

Mag.  5.7 

Mag.  4.Z 

Mag.  4-9 

Date. 

Rich! 

DecUiKp 

Right 

Dcclina. 

Right 

Decliaa. 

WfU 

D<ifi» 

tionS. 

UoaN. 

tioaS. 

Ascciisioii. 

tkaN. 

h 

m 

0       f 

h     m 

0      f 

h     m 

e         1 

h     m 

•                f 

22    30 

-21    8 

f  # 

22    30 

+7547 

■  a 

22    30 

-032 

22   35 

+  3836 

Jan.    1.2 

2.73 

6 

Wm 

45-9  , 

42'59  ^ 

41  -33  ^° 
40.87  f 

fr 

350 

59.19    . 
59.13     . 

82.3 

2596 

36.0'' 

II. I 

2.67 

45-7   , 

33-3  ,, 

83.0   7 

*5.84  " 

21. 1 

2.64 

3 

45-4   \ 

3»-^  '« 

59.10    3 

83.7   3 

*5-74  *° 

90 

34-0^ 

31. 1 

2.63 

I 

44-9   I 

28.5  f 

59.09     ' 

84-2    \ 

25.67    7 

3'^^ 

Feb.  lo.o 

2.65 

3 
5 

40.56  3^ 

25.6  '9 
3» 

59.10    ^ 

84.7    S 

25.64    3 

29-5* 

n 

20.0 

2.70 

8 

43'  „ 

40.40 

^'■5  „ 

59-' 5    , 

85.0 

25-65   .i27-J„ 

Mar.    2.0 

2.78 

420 

40.40   , 

'9-3  3 

59-22    7 

85.2    » 

*5-7i    ° 

25-0 

I2.0 

2.90 

xa 

40.7  \\ 

40.57  J 

'^•^'J 

59-33  ^^ 

85.1    ^ 

25.81  ~ 

21. 1 

W  J 

21.9 

305 

'S 

39-2    5 

40.91  3* 

13.4*! 

59-47  '* 

84.7   * 

25-96  "f 

31.9 

3.24 

19 
aa 

37-5  I 

4140  « 

10.8  '<* 

31 

84.1    \ 

26.16^ 

i4 

»9-7 ;: 

Apr.  10.9 

346 

35-6  ,^ 

42.02 

^•7„ 

59-®5  ,, 

*3-3  „ 

26.40 
26.68  '* 

18.7, 

20.9 

3-71 

as 

33-7  '^ 

42.76  1^ 

7.0*7 

60.09'* 

82.1  " 

18.2  5 

30.8 

3.99 

a8 

3'-7   ! 

43-59  °f 

6.0  ~ 

60.36  »7 

8°-7  ;* 

26.99  3* 

18.J  • 

J 

May  10.8 

430 

31 

4449'^ 

5-5    \ 

60.65*9 

77.3 

27-34  3* 

27.70  3° 

18.6    ♦ 

20.8 

4.62 

3a 

27.6   " 

45.43  *; 

5-6    * 

60.963^ 

19.6^ 

34 

19 

95 

7 

3» 

19 

37 

^ 

30.7 

4.96 

257    ,« 

4638  „, 

6.3 

61.28 

75-4  _ 

28.07  „ 

21.0 

f  A 

June  9.7 

5.30 

34 

239    _ 

47-3 1  S 

48.19 !; 

7-6  1 

6i.6o3» 

73-4 : 

28.44  3 

22.9  ' 

19.7 

5.63 

33 

22.2     ' 

9-4 '' 

61.91  3» 

7'-3  " 

28.81  37 

25-^ 

29.7 

596 

33 

20.7  \\ 

4900  J^ 

•11.7 '3 

62.22  3' 
62.50  '^ 

^•3^ 

29-15  3* 

27.7. 

30.5^ 

July    9.6 

6.26 

30 
27 

19.5  " 

10 

49-72  7^ 

''■'  t 

67-3** 
19 

29.47  3g 

19.6 

6.53 

18.5 

5°-34  „ 

17.6 

^2-75  ,, 

65.4  „ 

2975  ^ 

33-5 ,, 

29.6 

6.77 

24 

17.8    7 

50.84  5^ 

21.0  ^^ 

62.97  " 

63-7    I 

29.99   * 

36.63' 

Aug.   8.6 

6.97 

30 

17-4    , 

51.21  37 

24.7   ^I 

63.16  ^9 

62.2  '5 

30.19^ 

39-8  J 

18.5 

7.12 

IS 

T 

173    * 

51.44*3 

28.4  f 

63.30  \* 

60.9^3 

30.34   I 

42-9 
46.0^' 

28.5 

7.23 

II 
6 

■'■-: 

51-53   ^ 

32.3   % 

63.40  *» 

59.8  ^\ 

30.43    ' 

Sept.  7.5 

7.29 

17.8 

5  ^48   . 

36.1       g 

63.46 

590    , 

30.48 

48.9  „ 
51.6  "7 

17.4 

7.31 

2 

18.4    ; 

51.30   ; 

39-9  ;. 

63.48    \ 

58-4   * 

30.48    ° 

27.4 

7.28 

3 

19.I     7 

50.99  3^ 

43.4 1\ 

6345    3 

58.0    ♦ 

30.43    1 
30.35  „ 

Oct.    7.4 

7.22 

0 

20.0    ^ 

50.56  ^^ 

46.7  ^^ 

63.40    5 

57-7   3 

56.1 " 

58.1" 
3     IS 

17.4 

7.13 

9 
II 

20.9    ^ 
9 

50.03  P 
63 

49-7  ^: 

63-33  I 

57-7   , 

30.24 

27.3 

7.02 

21.8 

49.40  ^^ 

523  „ 

63.23 

57-9    , 

30.10 

59-6  „ 

Nov.   6.3 

6.90 

13 

22.7    9 
235     . 

48.69  7 

54-4  " 

63.12  " 

58.2   3 

29-93 ;, 

60.7' 

16.3 

6.77 

13 

47.92  ;; 

56.  r 

63.00  " 

58.6   * 

29.76  7 

^958 ; 
29.40  ^^ 

61.3. 

26.3 

6.64 

13 

24.1     \ 

57.2  " 

62.88  " 

59-1    I 

61.5 

Dec.    6.2 

6.51 

13 
II 

24.6    5 
4 

46.29  «3: 

57.6   \ 

'^'■'^■^  I 

59-7   ; 

61-3  J 

16.2 

6.40 

25.0 

45-47  ,^ 

57-4   0 
56.6  / 

62.67 

60.4 
61.0  * 

2923  ,^ 
2907  ° 

^  TO 

26.2 

6.30 

10 

25-^    « 

44.68  79 

62.58    9 

59-6 ., 

36.1 

6.23 

7 

25.1    " 

43.96  7^ 

55.3  *3 

62.51     7 

61.7    7 

28.93  "*  '  58-J  ' 

Sec  <5,  Tan* 

1.07a     -0.387 

4.074      +3.950 

1. 000       -O.OIO 

i.a8o     •to.799 

Mean  Place 

2' ' 

730    38".83 

47'.xo3     17".93 

59'S37    8i"-30 

^■1»S 

a7"<>7 
-«.os 

D^^a,  Dmo 

0.00        +o.oa 

-0.04        -0.34 

0.00          0.00 

-O.OI 

D*  d,  D«  S 

+0.i 

( 

-0.4      1 

+0.4 

-0.4       1 

+0.4 

-0.4      1 

■fo.4 

-«.4 

[Bph  15) 
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Mean  Solar 
Date. 


B  Piseis  Attititllt. 

Mag.  4.3 


Riffht 


Jan.  1.2 
II. I 
21. 1 

Feb.  10. 1 

20.0 

Mar.    2.0 

12.0 

21.9 

319 

Apr.  10.9 
20.9 
30.8 

May  10.8 
20.8 

30.8 

June  9.7 

19.7 

29.7 

July    9.6 

19.6 

29.6 

Aug.   8.6 

18.5 
28.5 

Sept.  7.5 

17-5 
27.4 

Oct.    7.4 

17.4 

273 
Nov.  6.3 

16.3 

26.3 

Dec.   6.2 

16.2 
26.2 
36.2 


h     m 
22  35 

s 
57.47 
57.40 

57.35 
57.34 
57.35 

57.39 
57.47 
57.58 

57.73 
57.92 


7 
S 

X 


8 


58.14 

58.40 
58.69 

59.00 
59.33 

59.68 
60.03 
60.38 
60.71 
61.03 

61.32 

61.57 
61.78 

61.95 
62.07 

62.14 
62.16 
62.13 
62.07 
61.98 

61.86 

61.73 

61.59 

61.44 

61.30 

61.18 
61.07 
60.98 


XX 

IS 

19 
22 

26 
29 

31 
33 
35 

35 
35 
33 
32 
29 

25 
21 

17 
12 

7 


3 
6 

9 

12 

13 
14 
15 
14 
12 

XI 


DecUna- 
tkmS. 


—  2728 


It 


83.5 
83.1 

82.5 

81.6 

80.5 


4 
6 

9 

II 

14 


79.1 
77.6 

75.9 
74.0 

72.0 


IS 

17 

19 
20 

31 

65.5  " 

^^•^  2X 
61.2  " 


59.2 

57.4 
55.8 

54-5 
53.5 

52.8 

52.4 
52.3 
52.5 
53.0 

53.7 

54.7 
55.8 

56.9 
58.1 

59.2 
60.3 
61.2 
61.9 
62.4 

62.6 
62.6 
62.4 


20 

x8 
x6 

13 
xo 

7 
4 

X 

2 

5 
7 

xo 

IX 
XX 
12 
XX 

II 

9 

7 

5 

2 

o 
2 


Scc«.Tani5 
Mean  Place 


1.127      -0.520 
57-.40I    74".9i 


0.00 
40.4 


+0.03 
-0.4 


CPegatl. 
Mag.  3.6 


Right 


h     m 

2i  37 

s 

3.II 

3.04 
300 

2.98 

2.98 


7 

4 

3 


3.01 
3.08 
3.18 

3.31 
3.48 

3.69 
3.92 
4.19 

4.48 
4.79 


7 
xo 

13 
17 

21 

^3 
27 

29 

31 
3a 


5.11 
5.43 
5.75 

0.34 


3a 
3a 


6.60 
6.82 

7.01 
7.16 
7.26 

7.32 

7.34 
7.32 
7.27 
7.20 

7.10 

6.99 
6.87 

6.75 
6.64 

6.53 

6.43 
6.36 


26 

22 

19 

15 
10 

6 

2 
2 

5 

7 
xo 

XX 

12 
12 
II 
IX 

10 

7 


Dedina- 
tiooN. 


+  1023 


tt 


16.8 

15.7 
14.6 

13-5 
12.4 

11.5 
10.7 

10.2 

9.9 

9.9 

10.2 
10.9 
11.9 

13.2 
14.8 

16.7 
18.7 
20.9 
23.1 
25.4 

27.7 

29.9 
31.9 
33.8 

35.5 

37.0 

38.3 

39.3 
40.1 

40.7 

41.0 
41.0 

40.9 
40.6 

40.0 

39.3 
38.4 
37.4 


XX 
XX 
XX 

XX 

9 

8 

5 

3 

o 

3 

7 
xo 

13 
16 

X9 

20 
22 
22 

23 
23 

22 

20 

19 
17 
15 

13 

10 

8 

6 

3 

o 

X 

3 
6 

7 

9 
10 


1. 01 7       +0.183 
i3'-343    14".  19 


0.00        ~o.oi 
+0.4  -0.4 

[Bi>h  15] 


/^Ootaxitts. 
Mag.  4.3 


Right 


h     m 
22    37 


s 

25.91 

24.93 

24.15 

23.59 
23,26 


9« 

7S 

33 
8 


IS 

39 
6x 

8a 


23.18 

23.33 
23.72 

24.33 

25-15 

102 

26.17 

27.36  "^ 
28.70  '34 

30.17^5 

^3-34  . 

36.60'^^ 
38.16^56 

39.62  '^^ 
131 

40.93 
42.06  "3 

42.98  ^* 

43.65 
44.06 


67 
41 

12 


44.18 
44.01 

43.57 
42.87 

41.93 


17 
44 
70 
94 

"3 
40.80 

39-51  '»9 
38.12^39 
36.69  *■« 

33.90 


32.64 
31.54 


126 
no 


Dedin*. 
ticmS. 


-8149 
56.7 

^-% 

48.033 

40.6 
33.05 

29.2   f" 

25.6  36 
33 
22.3 

6.6*7 


4.3 
2.5 


18 

X2 


1.3 

0.5 

0.3 
0.6 

1.5 
2.8 

4.6 
6.9 

22.1     ' 
29 

25.0 

28.0  3^ 

30.8 

33.4 
35.7 


8 

2 

3 

9 

13 

x8 

25 


37.6 
39.0 

39.8 

40.0 

39.6 
38.6 

36.9 

34-7 


28 
26 

23 
19 


14 
8 

ii 

4 
10 

17 
22 


Mag.  2.2 


Right 
Asoaukni. 


h     m 
22    37 


35.99 
35.87 
35.79 
35.74 
35.74 

35.78 
35.86 

35.99 
36.17 
36.39 


12 
8 

5 
o 

4 

8 

13 
18 

22 
27 


31 


36.66 

36.97  ,^ 
37.32  35 
37.70  3^* 

38.10  4« 
42 

38.95  tf 
39.38  ^3 

39-79  t! 
40.18  39 

30 
40.54  _ 

^^•«^  26 


7.033      -6.962 
26'.383    39".87 


+0.07 
+0.4 


+0.44 
-0.4 


41.10 

41.30 
41.44 

41-52 

41-53 
41.49 

41-39 
41.25 

41.08 
40.88 
40.66 
40.44 
40.23 


20 

14 
8 


I 

4 
10 

M 
17 

20 
22 
22 
21 
20 


40.03 
39-86  '7 
39-71  '5 


Declina- 
tions. 


-4719 


It 


59-6 

56.7  '•* 

54.8  '9 
52.6  " 

^•^  I 
41-9'^ 

39.1 


28 
28 


36.3 
33-5 
30.9 
28.5 
26.4 

24.6 

23-1 
21.9 

21.2 

20.9 


28 
26 

24 
21 

18 

15 

12 

7 

3 

I 


21.0 
21.6 

22.5 
23.8  '3 

25-3 

27.1 
29.0 
310 
33-0 
34-8 

36.5 
37-9 
38.9 
39-6 
39.8 

39-7 

39-1 
38.1 


6 
9 


15 
18 

19 
20 

20 

18 

17 

14 
10 

7 

2 

I 

6 

10 


1.475      -1.085 
35-.848    46".4S 


+0.01 
■fo.4 


+0.07 
-0.4 
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APPARENT  PLACES  OT  STARS,  1915. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  1.2 
II. I 

21. 1 

Feb.  lo.i 

20.0 

Mar.    2.0 

I2.0 

21.9 
31-9 

Apr.  10.9 
20.9 
30.8 

May  10.8 
20.8 

30.8 

June  9.7 

19.7 

29.7 

July    9.6 

19.6 

29.6 

Aug.   8.6 

18.5 
28.5 

Sept.  7.5 

17-5 
27.4 

Oct.    7.4 

17-4 

27-3 
Nov.   6.3 

16.3 

26.3 

Dec.    6.2 

16.2 
26.2 
36.2 


Sec  5,  Tan  d 
Mean  Place 


7;  Pegasl. 
Mag.  3.1 


Right 
Ascension. 


h 
22 

fl 
0.42 
0.32 
0.24 
0.19 
0.17 

0.19 
0.25 

0.34 
0.48 

0.66 

0.88 
1. 14 

1-43 

1.75 
2.09 

2.43 
2.78 

3.12 

3-45 
3.75 


m 

39 


xo 
8 

5 

3 

a 

6 

9 
14 
18 

aa 

36 
29 

32 
34 
34 

35 

34 

33 

30 

27 
4.02 

4.26  ^* 

4.45   ;^ 
4.60  '5 

4.70  " 


4-75 

4.77 

4-74 
4.67 

4.58 

4.46 

4.33 
4.19 

4.04 
3.89 

3.75 
3.62 

351 


3 

3 
7 
9 

13 

13 
14 

IS 

14 
13 

II 


Declina- 
tion N. 


+  2946 


If 


42.9 

41.4'^ 

39-7  II 

37-8  o 
35.8  ^"^ 
'^^     19 

33.9 
32.0 

304 
29.1 

28.0 

27.4 
27.2 

27.5 
28.2 

29.4 


19 
16 

13 
II 

6 

2 

3 

7 
12 

16 


19 
22 


31.0 
32.9 

37.6  II 
40.3  '' 


431 
46.0 

48.9 

51.7 
54.4 

56.9 
59.2 
61.2 
63.0 

64.5 

65.6 
66.4 
66.8 
66.9 
66.6 

65.9 
64.8 

63-5 


38 

39 
29 
28 
27 

25 
23 

30 
18 

15 
II 

8 

4 
I 

3 
7 

II 
13 


1. 153       +0.572 
©■•947    34"-5i 


X.  Pegasi. 

Mag.  4.1 


Right 
Ascension. 


h  m 
22  42 

s 
25.72 

25-64 
25.57 
25.53 
25.52 


8 

7 

4 

X 


31 

24 
38 


25.54     . 

25.59  Z 
25.69  ^ 
25.82  '^ 

25.99  '^ 

26.20 
26.44 
26.72 
27.02  3° 

27.34  ^' 

34 
27.68 
28.02  ^ 

28.35  ^^ 
28.66  3' 

28.96  3° 
27 

29.23 

29.46  ^3 

29.65  '9 
29.80  ^5 

29.91  " 


II 
6 


29.97 

29.99 
29.97 

29.92 

29.84 

29.74 
29.62 

29.49 

29.35 
29.22 

29.09 
28.98 
28.88 


5 
8 

10 


3 
4 
3 
3 


Declina- 
tion N. 


+  23  6 

71.6 
70.3  ^3 
68.8  ^5 
17 
16 

16 


67.1 
65*5 

63.9 
62.4 

61. 1 

60.1 

59.4 

59.1 
59.2 

59.7 
60.6 

61.9 

63.5 

65.5 
67.7 

70.2 

72.7 

75.4 
78.0 

80.6 

83.2 

85.6 

87.7 

89.7 
91.4 

92.9 

94.1 

94.9 
95.5 
95.7 
95.7 
95.3 

94.6 
93.6 
92.4 


15 

13 
10 

7 
3 

I 

5 

9 

13 
16 

20 
22 

25 
25 
27 

36 
26 
26 

24 
21 

20 

17 

15 
12 

8 


4 
7 

10 
12 


1.087   +0.427 
36V 109  64".97 


Mag.  3.7 


Right 
Ascension. 


h  m 
22  43 

25*75  ^^ 
25.60  '5 

25.50 
25.43 
25.41 


Declina- 
tions. 


10 

7 

3 

3 


25.43 
25.51 
25.64 
25.81 
26.04 

26.32 
26.64 
27.01 
27.41 
27.84 

28.29 

28.75 
29.21 

29.65 

30.07 


8 

13 

17 

23 
38 

32 

37 
40 

43 
45 

46 
46 

44 
42 

38 


30.45 

3079  ,^ 
31.08  ^9 

31.30 

31.45 


34 


22 


15 
9 


31.54 
31.56 

31.51 
31-41 
31.25 

31  05 
30.83 

30.59 

30.34 
30.10 

29.87 
29.66 

29.49 


2 

5 
10 

16 

20 

22 

24 
25 
24 
23 

21 

17 


-5145 


tt 


64.5 
63.1 

61.3 

59.1 
56.7 

54.1 

51.3 

48.3 

45.3 
42.2 

39.3 

36.4 

33.7 
31.2 

29.0 

27.2 

25.7 
24.6 

24.0 

23.8 

24.1 
24.8 

25.9 

27.3 
29.0 

31.0 
33.1 
35.3 
37.5 
39.5 

41.2 
42.7 

43.9 
44.6 

44.8 

44.6 

43.9 
42.8 


14 
x8 

33 

34 
36 

38 

30 

30 

31 
39 

29 

37 

25 
33 

18 

15 
II 

6 


7 
II 

14 

17 
30 

31 
33 
33 
30 

17 

15 
12 

7 

a 

3 

7 
II 


1. 616      -1.369 
25'.56o    5o"S3 


rAqudl. 
Mag.  4.2 


Ril^t      I  Dccfiis. 
tiao& 


h     m 
22  45 

s 
5.63 

5-57 
5.52 
5.50 
5.51 


6 

5 


-14  2 


$1 


5.54 
5.60 

5.70 

5.83 
6.00 

6.20 

6.43 
6.69 

6.98 

7.29 

7.62 

7.95 
8.27 

8.59 
8.89 

9.17 
9.41 
9.61 

9.77 
9.89 

9.96 
10.00 

9.99 
9.94 
9.87 

9.78 
9.67 

9.55 
9.43 
9.31 

9.20 
9.1 1 

9.03 


6 
10 

13 
17 
20 

23 
26 

29 

31 
33 

33 

32 

32 

30 
28 

24 
20 

16 

13 


4 
I 

5 
7 
9 

IX 
13 
12 
12 
II 

9 

8 


34.0 

34-2 
342 
340 

337 

33-2 
32.5 
31-5 
304 
29.1 


3 
0 
2 

3 
5 

7 

10 

II 

13 
16 


27.5  ,. 

25.8 '' 
19 

239 
10 

22.0   ^ 

20.0  ~ 
21 


17.9 

15.9 
14.0 

12.3 
10.7 

9-4 
8.3 
74 
6.9 
6.6 

6.5 

6.7 

7.1 

,    7.6 

■    8.3 

8.9 

I  9.7 
(  104 
'  ii.i 


30 

16 
13 


II 

9 
5 
3 
I 

a 

4 

5 
6 

7 

8 

7 
7 
6 

5 


1. 03 1      -0.250 
5'-599    «9"-33 


-O.OI 

+0.4 


.04 

•3 


0.00        -0.03 
+0.4  -0.3 

[Eph  is) 


+O.OI 

+0.4 


+0.08 

-0.3 


0.00 
+0^ 


APPARENT  PLACES  OF  STARS,  1915. 


475 


FOR  THB  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  1.2 
II. I 

21. 1 

Feb.  I  O.I 

20.0 

Mar.    2.0 

I2.0 
22.0 

31-9 

Apr.  10.9 
20.9 
30.8 

May  10.8 
20.8 

308 

June  9.7 

19.7 

29.7 

July    9.7 

19.6 

29.6 

Aug.   8.6 

18.5 
28.5 

Sept.  7.5 

17.5 
27.4 

Oct.  7.4 
17.4 

27.4 

Nov.  6.3 

16.3 

26.3 

Dec.    6.2 

16.2 
26.2 
36.2 


Sec  S,  Tan  S 
Mean  Place 


M  Pegasi. 
Mag.  3.7 


Rilfht 
Ascension. 


h  m 
22  45 

8 

53.58 

53-49 
53.42 
53.37 
5336 


9 
7 
5 


53.37 
53.42 
53.51 
5364 
53.81 


5 

9 

13 

17 

31 


54.26  II 

54.84  f^ 
55.16  3' 

34 
55.50 
55.84 
56.17 
56.49 
56.79 


57.06 

57.30 
57.50 

57.65 
57.76 

57.83 
57.85 
57.84 
57.79 
57.71 

57.61 

57.49 
57.36 
57.22 

57.09 

56.96 
56.85 
56.74 


34 
33 
33 
30 
27 


34 

30 

15 

II 
7 


5 
8 

10 

13 

13 
14 
13 
13 

XI 
II 


Declina- 
tion N. 


+  24     9 


ft 


16.I 

14.7 
13.2 

II.5 
9.8 

8.2 

6.6 

5-3 
4.2 

3.5 

3-1 
3.1 
3.6 

4.4 

5-7 

7.3 
9.2 

11.5 

13.9 
16.4 


4 

5 

7 

7 
6 

6 

3 

I 

7 
4 

o 

5 
8 

13 
16 

19 
23 
24 

25 

27 
1 9. 1 
21.8^7 

24.4 
27.0 
29.4 


36 
36 

24 
23 


31.7 
33-7 

35.5 
370 
38.2 

39-2 
39.8 
40.1 
40.0 

39.7 


30 
18 

IS 

13 
10 

6 

3 

I 

3 
7 


z  Cephel. 
Mag.  3.7 


Right 
Ascension. 


380  ^« 
36.8  " 


1.096 
53'-96* 


+0.448 
8^.89 


h     m 
22   46 

36*86 

36.49 
36.17 
35.91 
35.73 


37 
32 
36 
18 

9 


10 


35.64 
35.64 

35-93  '; 

36.22    9 

37 

^^•^^  45 
37.04  ^5 

37.56  5^ 
38.1256 

39.33 , 
39.94  ^^ 
40.53  z 

41.0956 

41.60  5' 

44 

42.04 
42.42  "* 
42.72  3^ 

42.93  " 
43.06  '3 

43-11 
43.07 
42.95 
42.76 
42.50 


4 

13 
36 


0.00 
+0.4 


-0.03 
-0.3 


42.19 

41.83 

41.43 
41.00 

40.56 

40.12 
39.70 

3931 


31 

36 
40 

43 
44 
44 

42 
39 


Declina- 
tion N. 


+  6545 
28.2 


26.6 

245 
22.0 

19.2 

16.2 
13.2 
10.3 

7-5 
5.0 

3.0 
1.5 

0.5 
0.0 

0.1 


16 

31 

25 
38 

30 

30 
39 

38 

25 

30 


15 

10 

5 

I 

8 


0.9 
2.2 
4.0 

6.3^3 


13 
18 


9.0 

12. 1 

15.4 
19.0 


37 
31 

33 
36 
37 


22.7 
26.5  3» 


30;2 
33.8 
37.3 
40.5 
43.4 

45.9 
48.0 

49.5 

50.5 
51.0 

50.8 
50.1    7 
48.8  '3 


37 

36 
35 
32 
29 

25 

31 

15 

10 

5 

3 


3.435         +2.331 

39».053    ii".i7 


-O.03 

40.4 


-0.14 

-0-3 
[Eph  xsJ 


X  AqnarU. 
Mag.  3.8 


Right 
Ascension. 


h 
22 


m 
48 


0.85 
0.79 

0.74 
0.72 

0.72 

0.75 
0.81 

0.90 

1.03 

1. 19 


6 

5 

3 
O 

3 

6 

9 

13 
16 

19 


1.38 

1.61  "i 

2.15 
2.46  3^ 

2.78 


3.10 

3.42 
3.73 
4.03 

4.30 

4.54 
4.74 
4.90 

5.02 

5.10 

5.13 
5.13 
509 
5.02 

4.93 

4.83 

4.72 

4.60 

4.49 

4.38 

4.29 

4.21 


32 
32 
31 
30 
27 


24 

30 

16 

13 

8 

3 
o 

4 
7 
9 

10 

II 

13 

II 
II 

9 
8 


Declina- 
tion S. 


pindi. 
Mag.  6.1 


-   8    I 


n 


58.7 
59.1 

59-4 
59.6 
59.6 

59.4 
59.0 

58.5 
57.7 
56.7 

55.4 

53.9 
52.2 

50.4 
48.5 

46.5 

44-5 

42.5 
40.6 

38.8 


4 

3 
2 

o 


4 

5 
8 

10 
13 

15 

17 
18 

19 
30 

30 

30 

19 

18 
16 


35-8  ^4 
34-6 
33.7 
33.1 


13 

9 
6 


32.7 
32.5 
32.5 
32.7 
33.0 

33.5 
34.1 
34-7 
35-3 
35.9 

36.5 
370 

37.5 


2 
o 

3 

3 
5 

6 
6 
6 
6 
6 

5 
5 


Right 
Ascension. 


1. 010 


-0.141 


io».85i     55".9i 


h     m 
22   48 


8 
45.73 

45-35 
45.05 
44.83 
44.71 

44.68 

44-74 
44.91 

45.17 
45.52 


38 
30 

23 

13 


17 
36 

35 
44 


52 


45.96 
46.48 

4707  ^. 
47.73  ^ 
48.44 


71 
74 
49.18 

49-93  II 
50.68  75 
51.42^4 

52.11 


69 
^3 


56 


52.74 
53.30 

53.77  ^l 

54.13 

54-37 


36 
24 

13 


54-49 
54.49 
54.36 
54.13 
53.79 


13 
23 

34 
42 


0.00 
+0.4 


+0.01 
-0.3 


53-37  ^^ 
52.88  49 

52.35  II 

51.80  55 

51.2555 
53 

50.24  ^ 

49.81  43 


Dectinar 
tionS. 


-7031 
// 

57-7  „ 
43-7   ^ 

40.1    ^ 

36.4  II 

32.8  36 

29.3  ^5 

34 

25.9 
22.8^' 

9.9^^ 

7.4 

5.3 


3-6 

2.4 
1.8 

1.7 
2.1 

3.0 

4-3 
6.1 

8.3 
20.7 


25 
21 

17 


13 

6 

I 

4 
9 

13 
18 


33 
24 
27 
23.4 

26.1  ^7 
28.8  ^7 

31.5!^ 
33-8  11 


35-9 

37.5 
38.6 

39.1 
39.1 


16 
II 

5 
o 

6 


13 


38.5 
37-3 
35.6  '' 


3000 

4S'-522 


-3.838 


.// 


4i".3i 


+0.03 
+0.4 


+0.18 
-0.3 
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APPARENT  PLACES  OF  STARS,  1915, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan. 


1.2 
II. I 
21. 1 


31.1 
Feb.  I  O.I 

20.0 

Mar.    2.0 

12.0 
22.0 

31.9 

Apr.  10.9 
20.9 
30.8 

May  10.8 
20.8 

30.8 

June  9.7 

19.7 

29.7 

July    9.7 

19.6 

29.6 

Aug.   8.6 

18.5 
28.5 

Sept.  7.5 

17.5 
27.4 

Oct.  7.4 
174 

27.4 

Nov.  6.3 

16.3 

26.3 

Dec.    6.2 

16.2 
26.2 
36.2 


<^  AqnaiU. 

Mag.  3.5 


Right 


h 
22 


in 
50 


8.51 
8.44 

8.39 
8.37 
8.37 

8.39 

8.45 

8.55 
8.67 

8.83 


7 

5 

a 

o 
2 

6 
xo 
12 
16 
20 


9.26 

952 

9.81  '9 

10.12    ^ 

33 

0.45 
0.78  ^3 
33 


Sec  S,  Tan  8 
Mean  Place 


D^^  a,  Dm  a 


I. II 

1.43 
1-73 


32 
30 


28 

2.01 
2.26*5 

2.47 
2.64 
2.76 


21 

12 

8 


2.84 
2.88 
2.87 
2.84 
2.77 

2.67 
2.56 
2.44 
2.32 
2.20 

2.09 
1.99 
1. 91 


4 

I 

3 

7 
10 

II 
12 
12 
12 
II 

10 
8 


Decfina- 
tionS. 


-1616 


ff 


28.5 
28.6 
28.5 
28.3 
27.8 

27.2 
26.3 
25.2 

23.9 
22.4 

20.8 
19.0 
17.0 
15.0 
12.9 


I 
I 
3 

5 
6 

9 
II 

13 

15 
16 

x8 
20 
20 
21 
20 


10.9 
8.9*^ 
7.0'^ 

5.3^^ 
3.8^5 

13 

2.5 

1.5 
0.8 

0.3 
0.1 


a  Piscis  Anstzalis. 

(FonuUhatU.) 
Mag.  1.3 


Riffht 
Aacetision. 


0.2 

0.5 
I.O 

1.7 
24 

3-2 

4.0 

4.8 

5-5 
6.2 

6.7 
7.0 

7.2 


10 

7 

5 
2 

I 

3 

5 

7 

7 
8 

8 
8 

7 

7 
5 

3 

2 


1.042 
^•.435 


.292 


23    30 


h     sn 
22    52 

s 

57-59 
57.50 

57.44 
57.40 
57.39 


9 
6 

4 

I 

3 


57.42 
57.48 
57.57 
57.70    3 

57.87  '^ 


6 
9 


. " 


0.00 

+0.4 


+0.02 
-0.3 


58.08 

58.33 
58.61 

58.91 
59.24 

59.59 

59.95 
60.31 


21 

25 
28 

30 
33 
35 

36 
36 


60.66  ^5 

60.99  ^^ 
30 

61.29 
61.56*7 

61.79*^ 

61.98^9 

62.12  'f 
8 

62.20 

62.24 

62.24 

62.19 

62.11 


4 
o 

5 
8 


II 


62.00 
61.87 

61.73 
61.58 
61.44 


13 
14 

15 
14 

13 
61.31 
61.19" 

61.08  " 


Dcclin*- 
timS. 


-30    3 


// 


92.1 
91.6 
90.9 
89.9 
88.7 

87.2 

85.5 
83.6 

81.6 
79.4 


5 

7 
10 

12 
15 

17 

19 
20 

22 

23 

72.4  *^ 

70.1 

67.9 


«3 
22 

21 


65.8 

63.9 
62.3 

60.9 
59.9 

59.2 
58.8 
58.8 

59.1 
59.7 

60.6 
61.7 
62.9 
64.2 
65.6 

66.9 
68.1 
69.2 
70.0 
70.6 

70.9 
70.9 
70.7 


19 
16 

14 
10 

7 

4 
o 

3 
6 

9 

I 

2 

3 

4 


2 
I 
8 
6 

3 

o 
2 


o  Aadiomeds. 
Mag.  3.6 


Right 


h     sn 
22    57 


s 
59.71 
59.56 
59.43 

59-33 
59.27 

59-25 
59-28 

59.35 
59.47 
59.65 


15 

13 
xo 

6 


3 

7 
12 

x8 
«3 


27 
31 


1. 156      -0.579 
57-.408    83^.03 


0.00 
+0.4 


-^0.04 

-0.3 
[Eph  isi 


59-88 
60.15 
60.46 
60.81  35 
61.18  37 
38 
61.56 

61.95 

62.34 
62.71 

63.05 


6336 

63.64 
63.86 

64.04 

64.17 

64-25 
64.28 

64.26 

64.20 

64.10 


39 
39 
37 
34 
31 


28 

32 

18 

13 

8 

3 

2 

6 
10 

13 

63.97  ,, 
63.82  '5 

63.65  ]l 

63.47  \l 
63.28  II 

63.10 
62.92 


62.76 


18 
16 


DccUna- 
tkmN. 


+  41  52 


It 


20.9 
19.4 

17.5 

15-4 
13.1 

10.8 

8.5 

6.3 

4.3 
2.7 

1-4 
0.6 

0.3 
0.4 

I.I 

2.3 

3.9 
6.0 

8.4 

II. I 

14.0 
17.1 
20.2 


IS 
»9 

91 

«3 
23 

23 
33 

30 

x6 

13 

8 

3 

I 

7 

13 

x6 

31 

24 

27 
39 

31 
31 
32 


fiFtguA, 
Var.  2.2-2.7 


Right 


23.4 

26.6  3^ 
31 

32.6*9 

35.3  *7 

37.7 

39.8 


24 

31 
18 


41.6 
42.9 

43.9 
44.4 
44.4 

44.0 

43-2 
41.9 


13 
10 

5 
o 

4 

8 
13 


h     m 

22  59 


38.74 
3863 
3855 
38.49 
38.45 

38.45 
38.48 
38.56 
38.67 

38.83 


XI 

8 
6 


3 
8 

II 

16 

30 


1-343 
60*. 406 


^^.896 

8".o8  * 


-O.OI 

.H>.4 


-0.06 

-0.3 


3903 
39-27 1't 
^9-54 ,; 

39.84 
40.17  '*'* 
34 

40.51 
40.86  35 

41.20  3^ 
41.54^ 

29 
42.14 

42.39 
42.60 

42.77 
42.90 

42.98 
43.02 
43.01 
42.98 
42.91 

42.81 
42.70 

42.57 
42.44 
42.30 

42.16 
42.04 
41.92 


25 
21 

17 

13 
8 

4 

I 

3 

7 
10 

II 

13 
13 
14 
14 

12 
12 


tiooN. 


+  2737 


tt 


26.2 


2.6 


10 


II 


1. 129      +0.523 
39-. 097    i7".»5 


0.00 
+0.4 


-0.03 
-0.3 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


MeanSokr 
Date. 


Jan. 


1.2 
II. 2 
21. 1 


311 

Feb.  I  O.I 

20.0 

Mar.    2.0 

I2.0 
22.0 

31-9 

Apr.  10.9 
20.9 

309 
May  10.8 

20.8 

30.8 

June   9.7 

19.7 

29.7 

July    9.7 

19.6 
29.6 
Aug.  8  6 
18.6 
28.5 

Sept.  7.5 

17-5 
27.4 

Oct    7.4 

17.4 

27.4 
Nov.  6.3 

16.3 

26.3 

Dec.    6.3 

16.2 
26.2 
36.2 


Sec  8,  Tan  6 
Mean  Place 


a  Pecasi. 

(Markab,) 
Mag.  2.6 


Risht 


9 
6 

5 

2 
I 

4 

8 

iz 

15 
i8 

«3 
26 

38 

30 
32 

33 
33 


h     m 

23     O 

t 

31-37 

31.28 
31.22 

31.17 
31.15 

31.16 
31.20 
31.28 

31.39 
31.54 

31.72 

31.95 
32.21 

32.49 
32.79 

33-11 

33-44 

33-77  „ 
34-08  II 

3438  '^ 

34-66 

34.90   ^ 

35.11 
35-28 

35.40   ^ 

35.48 
35.53 
35.53 
35.51 
35.45 

35:37 

35.27 
35-16 

35.05 
34.93 

34.82 

34.71 
34.61 


5 
o 

2 

6 

8 

o 

I 
I 
a 

I 

I 
o 


Dcdina- 

Uon  N. 


+  1444 


tt 


56.7 

55-6 

54-5 
53.2 
52.0 

50.9 

49-9 
49,1 

48.5 
48.3 

48.3 

48.7 

49.5 
50.6 

52.0 


II 
II 

13 
12 

II 

10 

8 
6 

2 
o 

4 

8 

II 

14 
18 


20 
21 


53.8 
55.8 

57-9  ,, 
60.2*3 

62.5  '^ 


64.9 
67.2 

69.5 
71.6 

73.5 


24 

23 

23 

21 

19 
18 


75-3 
76.8  ^s 

78.1  '3 

79.2 
80.0 


80.5 
80.8 
80.9 
80.7 
80.3 

79.6 

78.8 
77.8 


II 
8 

5 


3 
I 

2 

4 

7 

8 
10 


1.034       •K>.263 
3i'-530    5i"-74 


0.00 
+0.4 


-0.02 
-«-3 


59  Pegaai. 

Mag.  4.7 


Right 
Aacauion. 


h     m 
23      2 

8 
43.22 

43.14 
43.08 

43.04 
43.02 


8 
6 

4 

2 

I 


43.03 
43.07 
43.14 
43.25 
43.40 

43.58 
43.80 

44.05 
44.33 
44.63 


4 

7 
II 

IS 
18 

22 

25 
28 

30 
31 


33 


44.94 
45.27 

45.59  r: 

45.90 

46.20 


31 
30 
28 


46.48 
46.72 

46.93 
47.10  y 

47.22 


24 
21 


12 


47.31 
47.36 

47.37 
47.34 
47.29 

47.21 
47.12 
47.01 
46.90 

46.79 

46.68 
46.58 
46.49 


5 

I 

3 

s 

8 

9 
II 

II 

II 

II 

10 


Decliiia>* 
tkmN. 


+    856 


ft 


9 
10 

9 
10 

8 

6 

5 
2 

o 
4 

7 
10 


63.3 
62.4 

61.4 

60.5 

59.5 

58.7 
58.1 
57.6 
57.4 
57.4 

57-8 

58.5 

59-5 
60.8^3 

62.4  ^t 

^  18 

64.2 

66.2  »*^ 

68.3  " 

70.5  l\ 
72.8  *3 

32 

75.0 

31 

77-1  " 

30 

79.1  '"^ 

81.0  ^9 

82.6  '^ 
14 

84.0 

85.2 

86.2 

86.9 

87.4 

87.7 
87.8 

87.7 

87.4 
86.9 

86.2 

85.4 
84.6 


13 
10 

7 
5 
3 

I 
I 

3 
5 
7 

8 
8 


c' AqnaiU. 
Mag.  3.8 


RiRht 
Afccnaoii. 


h     m 

23     4 

8 
55.16 
55.08      I 
55.02 
54.98      ^ 
54.96 


5 

7 
12 

15 
18 

23 

26 


54.97 
55.02 

55.09 
55.21 

55.36 

55.54 
55.76 
56.02 

56.31    '^ 

56.62  3' 

32 

56.94  ,  . 

57.28  34 
57.62  34 

57.95  ^^ 

58.27  ^' 
30 

58.57 
58.83 
59.06  *3 

59.25  '^ 
59.39 


36 


i.oia       -40.158 
43V30I    60".  14 


0.00        -o.oi 
+0.4  -o.a 

[Bph  xsl 


5948 
59.54 
59.55 
59.52 

59.46 

59.37 
59.26 

59.14 
59.01 
58.89 

58.77 
58.66 

58.56 


14 
9 


3 
6 

9 

II 
12 

X3 
12 

12 

II 
10 


Dccluw- 
tionS. 


-21  37 


// 


69.1 
69.1 
68.8 
68.3 

67.5 

66.5 
65.3 

63.9 
62.3 

60.5 

58.6 

56.5 
54.3 
52.1 

49.9 


o 

3 

5 
8 

10 

12 

14 
16 

z8 

19 

31 
32 
22 
22 
21 


47.8 
45-7  ,„ 

42.2 
40.8    '4 


31 


39.6 
38.8 

38.3 
38.1 
38.2 

38.6 

39.2 
40.0 

40.9 
42.0 

43.1 
44.1 

45.0 

45.9 
46.6 

47-1 
47.4 
47.5 


12 

8 

5 

3 

I 
4 

6 

8 

9 
II 

II 

10 

9 
9 

7 
5 

3 

I 


1.076      -0.397 
54".972    62  ".67 


0.00 
-ho.4 


-»o.o3 
-0.2 


Tt  Cephel« 

Mag.  4.6 


Right 


h     m 

23     5 


8 
7.95 
7-27 

6.66 

6.15  5^ 
40 

26 


68 
61 


5.75 

5.49 
5.38 

5.43 
5.63 
5-99 

6.49 
7.11 

7.85 
8.67 

9.54 

0.44 

1-35 
2.24 

3.09 
3.87 

4.56 

5.15 
5.64 
6.00 
6.23 

6.34 
6.32 

6.17 

5.91 
5.53 

5.05 
4.49 
3.85 
3.16 

2.43 

1.68 

0.94 
0.23 


II 

5 
20 

36 

so 

62 

74 
83 

87 
90 

91 
89 
8S 
78 
69 

59 

49 

36 

23 
II 


IS 
36 

38 
48 

56 
64 
69 
73 
7S 

74 
71 


DecUnft. 
tioaN. 


+  74  55 


t» 


59.7 

58.4 
56.6 

54-3 
51.7 


13 
18 

23 
36 

29 


48.8 

45.7 
42.6 

36.9  *7 


31 
31 


34.5 

32.5 

31. 1 
30.2 

29.9 


24 

30 

14 

9 

3 

3 


8 

14 
20 


30.2 
31.0 
32.4 
34-4  ,^ 

3^-«  It 

42.8  3^ 

46.3  ^^ 
50.0 

53-8 


57.6 

61.4 

6«?.i 

6 

71.9 


37 
38 
38 


38 
37 

.6  35 

33 


74.8 
77.3 

79-4 
80.9 

81.8 

82.1 
81.8 
80.9 


39 
25 

31 
IS 

9 

3 

3 
9 


3847       +3-714 
ii'.435    40".i8 


-0.03 

+0.4 


>.34 
>.3 
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APPARENT  PLACES  OT  STARS,  1915, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  1.2 
II. 2 
21. 1 

31. 1 

Feb.  I  O.I 

20.0 

Mar.    2.0 

I2.0 
22.0 

31-9 

Apr.  10.9 
20.9 

30.9 
May  10.8 

20.8 

30.8 

June  9.7 

19.7 

29.7 

July    9,7 

19.6 
29.6 
Aug.  8.6 
18.6 
28.5 

Sept.  7.5 

17.5 
27.4 

Oct.    7.4 

17.4 

27.4 

Nov.   6.3 

16.3 

26.3 

Dec.    6.3 

16.2 
26.2 
36.2 


Seed,  Tan  <5 
Mean  Place 


D^^  a,  Dw  a 
D«^  5,  Dm»  S 


t  amis. 
Mag.  4.1 


Right 
Asceosioa. 


h     m 

23     5 


fl 
33.45 

33.31 
33-20 

33.12 
33.07 

33.07 
33.11 
33.19 
33.32 
33.50 

33.72 

33.99 
34.30 
34.65 
3503 


14 

ZI 

8 

5 
o 

4 
8 

13 
18 

22 

27 

35 
38 
40 


41 
42 


35-43 
3584 
36.26 

36.67  ^; 

37.06  39 
30 

37.42 
37-75  11 
38.03  '^ 
38.26  ^3 

38.43  '^ 


38.54 
38.59 
38.59 
38.53 
38.43 

38.28 
38.11 
37.91 
37.71 
37.5X 

37.31 

37-13 
36.96 


II 

5 
o 

6 

10 

15 

17 
20 

20 

20 

20 

18 

17 


Declina- 
tions. 


-4541 


ft 


99.2 

98.3 
96.9 

95-2 
93.1 


9 

14 
17 

21 

23 


25 

28 
28 


90.8 
88.3 

85.5 
82.7.' 

71.2 

68.5  '^ 
66.1  »4 

21 
64.0 
62.2 
60.8 

59-7 
59.1 


18 

14 
ti 

6 


58.9 
59.1 
59.8 
60.9 
62.3 


2 

7 
II 

14 
16 


^3-9  ,^ 
65.8  ^9 

67.8  "^ 

69.8 

71.8 


20 
20 


73.7 

75-3 
76.6 

77.6 

78.2 

78.3 
78.0 

77-3 


19 

16 

13 
10 

6 


3 
7 


1.432      -1.025 
33".xo9    86".6o 


+0.01 
+0.4 


-fo.oy 
-0.2 


59  Pecasl. 

Mag.  5.2 


Right 
Ascension. 


h     m 

23     7 

8 
26.62 

26.54 
26.47 

26.43 
26.41 


8 

7 
4 
2 
o 


26.41 
26.45 
26.52 
26.62 
26.76 

26.94 

27.15 
27.40 

27.68 

27.98 


4 

7 
10 

14 
18 

21 

25 
28 

30 
31 
28.29 

28.61  32 
28.93  3^ 

29.25 
29.55 


32 

30 
28 


29.83 
30.07 
30.29 
30.46 

30.59 

30.68 

30.73 

30.75 

30.73 
30.68 

30.61 

30.52 

30.42 

30.31 
30.20 

30.09 
29.99 
29.00 


24 
22 

17 

13 

9 

5 

2 

2 

5 
7 

9 
10 

II 

XI 
ZI 

10 


Declina- 
tion N. 


+    815 


tf 


33.3 

32.4 

31.5 

30.5 
29.7 

28.9 
28.3 
27.9 
27.7 
27.8 

28.2 
28.9 
29.9 
31.2 
32.8 

34.6 
36.6 
38.8 
41.0 
43.2 

45.4 
47.5 
49.4 
51.2 
52.8 

54.2 
55.4 
56.3 
57.0 

57-5 

57.8 

57.8 

57.7 

57.3 
56.8 

56.2 

55.4 
54-6 


9 

9 
10 

8 

8 

6 

4 

2 

I 


7 
10 

13 
16 

18 

20 
22 
22 
22 
22 

21 

19 
18 

16 
14 

12 

9 
7 
5 
3 


4 

5 
6 

8 
8 


1. 010      +0.X45 
26". 665    30". 12 


0.00        -o.oi 
+0.4  -0.2 

[Eph  is] 


5  Casslop.  (Heis). 
Mag.  5.6 


Right 
Ascension. 


h     m 

23     9 


a 

9.95 
9.70 
9.48 
9.29 
9.16 

9.09 
9.08 
9.14 

9.27 
9.48 

9.75 
0.09 

0.48 

0.92 

1.39 

1.88 

2.38 
2.87 

3-34 
3.78 

4.18 

4.53 
4.83 
507 
5.24 

5.34 
5.38 
5.36 

5.29 
5.16 

4.98 

4.77 

4-53 
4.27 

3.99 

3.70 
342 
3-i6 


25 
22 

19 

13 

7 

I 
6 

13 

31 

27 

34 

39 
44 
47 
49 

50 
49 
47 
44 
40 

35 

30 

24 

17 
10 

4 

2 

7 

13 
18 

21 

24 
26 
28 
29 

28 
26 


Declina- 
tion N. 


+  5641 


It 


73.2 

70.0 
67.7 
65.2 


62.5 

59-7 
57.0 

54.5 
52.2 

50.3 

48.9 

47.9 

47.5 
47.6 

48.3 
49.6 

51.3 

53.5 
56.1 


23 
25 

27 


28 

27 
25 
23 
19 

14 
10 

4 
I 

7 

13 
17 

32 
26 

29 
59.0 
62.2  32 

34 
35 
36 

35 


65.6 
69.1 
72.7 


35 

33 


76.2 

79-7 
83.0 
86.0  3^ 

88.8  ^^ 
25 

9^-^20 
93.3 

94-8  ^5 

95.9  " 
96.4   I 


96.4 
95.8 
94.7 


II 


1. 82 1      +1-523 
ii".i38    56".28 


-0.01 
+0.4 


-O.IO 

-0.2 


^Aqvaiii. 
Mag.  4.4 


Right 


h 
23     < 

s 

55.34 
55.26 

55.20 

55.16 

55.14 

55.15 

55.19 
5526 

5536 
55.50 


m 


8 
6 

4 

2 


4 

7 
10 

14 
17 


21 

25 
27 


55.67 
55.88 

56.13 
56.40  ,^ 

56.69  "9 

31 

57.00 

57.33 ,: 
57.65  ^^ 
57.97  ,^ 

5«-7^8 

5^-55  ,, 
58.80  II 

59.02  ^^ 

59.20 

59.34 


22 

18 

14 
10 


59.44 
59.49 
59.51 

59-49 
59-45 

59.38 
59.28 

59.18 
59.07 
58.96 

58.86 
58.76 
58.67 


5 

2 

2 
4 
7 

10 
10 
It 
II 
10 

10 
9 


tiooS. 


-    630 


ti 


28.4 
28.9    ' 

29-3 

295 
29.6 


4 
2 
I 
I 


29.5   , 

293    , 
28.8  5 

28.1 

27.1 


7 

10 

u 


259 

24.5 
22.9 

21. 1 

I9.I 

I7.I 

15.1 

13.0 

II.O 

9.2 

7-5 
6.0 

4-7 
3-7 

2-9 

2.4 
2.1 

2.0- 
2.2 

2.5 


14 
16 

18 

30 


JO 
21 
30 

iS 

17 

IS 

13 

10 

8 

5 


1.006      -o."4 
55'-23S    2^"*' 


0.00 

+0.4 


40.01 
-0.i 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


tj)  Aquarll. 

XTucame. 

y  Pisdiun. 

y  Scnlptoris. 

Mean  Solar 

Mag.  4.5 

Mag.  4.1 

Mag. 

3.8 

Mag.  4.5 

Date. 

Kiirht 

Dedina- 

Right 

Dedinar 

Risfat 

Decfinap 

Right 

Declina- 

Ascension. 

tionS. 

Ascension. 

tionS. 

Ascension. 

tionN. 

Ascension. 

tinn& 

h     m 

•      t 

h     m 

•      t 

h     m 

•      1 

h     m 

0            $ 

23    II 

-932 

If 

23    12 

-5841 

23    12 

+  249 

II 

23  14 

-3259 

II 

Jan.       1.2 

8 
26.52 

26.44      . 
26.38      I 

657  , 

s 
28.99  ,, 

^30 ,, 

8 
45.55      0 
45.47      ^ 

45-41    ^ 

5-2   , 

14.52  „ 

52-5  ^ 

II. 2 

66.1  -* 

28.75  \\ 

81.6*1 
79.8 ' 

4.5 

14.41 " 

52.1  J 

21. 1 

66.3  ^ 

28.56    ^ 

3-8  I 

14.3^  I 

14.26 

31.1 

26.34      ^ 

66.4  ' 

^^•4^    ^n 

7.1  '^ 

74-9  ,„ 
39 

45.37    I 

3-'    I 

5°-3   ! 

Feb.  I  O.I 

26.32 

0 

66.3  \ 

28.31    '^ 
4 

45.35   ^ 

14.23  3 

4«-9  \t 

20.I 

26.32 

66.1 

28.27 

720  „ 

45-35    , 

2.1 

14.22 

47-3  ,„ 

Mar,    2.0 

26.36      ^ 

65.6   s 

28.28     ' 

68.9  3 

45-38   ^ 

1.8  3 

14.25    3 

45-4   ' 

I2.0 

26.43   J 

64.9   I 

28.35  ,^ 

65.6  33 

45-45  ,^ 

'•7   ! 

14.32 ,; 

43.4   ° 

22.0 

26.53   Z 

64.0   9 

2^-49  '^ 

62.3  33 

45-55  „ 

1.8   ^ 

14.43  ' 

41. 1  *3 

31.9 

26.67    '^ 

17 

62.9  " 
13 

28.69  ! 

26 

''< 

45.68  ;3 

2.2   "* 
7 

^4-58  ;^ 

^^•^  S 

Apr.  10.9 

26.84 

61.6    ^ 

^^•95  ,, 

55-5  „ 

45-86 

2.9 

^476  „ 

36.2 

20.9 
30.9 

27.05  \\ 
2730      I 

60.0'^ 

29.28  ^3 
29.65  ^7 

52.3  3 
49-3  3 
46.5  '' 

46.07  " 

46-31 !! 

^•^13 

14.99  ,^ 

15.25  „ 

33-7  !| 
31.1    ' 

May  10.8 

27.57    ,^ 

56.3  ^l 

30.07  ^^ 

46.58  '^ 

6.7*5 

15.553 

28.6  ="5 

20.8 

^7^^7  ^° 

20 

54-3 

30.53  f 

44.1"* 

46.88  3° 

8-4!' 

15.88  33 

26.2  '* 

31 

ao 

SO 

21 

3' 

»9 

3S 

22 

30.8 

28.18 

523 

31.03 

42.0 

47.19  ,. 

^°-3  ,„ 

^^•^3  ,. 

240  ^^ 

June  9.8 

28.50  3^ 

5°-^  " 

3^-55 : 

40.3 ;: 

47.51  3 

12.3  '° 

16.59  3^ 
16.95 

17.31  3° 

««  ^  20 
22.0      ^ 

^^  «  18 
20.2 

19.7 

28.83  ^^ 

48.2  »° 

32.07  52 

39.0  '3 

47.83  3^ 

^4-4  " 

29.7 

29.15^^ 

*^-^    8 

32.58  ^' 

38.3    ^ 

48.153^ 

16.5  " 

18.8   '^ 

July    9.7 

29.46  ^^ 

444 :« 

33--8  2 

38.0   3 

2 

48.45  3° 

18.6  " 
ao 

17.66  35 
3a 

17.7  ^; 

19.6 

29.74  ^6 
30.00 

42.8  ^^ 

33.54  .^ 

38.2 

48.99  "J 

20.6 

^7.98  ,„ 

17.0 

29.6 

41.4  ^* 

33.95  ^\ 

38.9 ,' 

"•5  '« 

^8-^7  Z 

16.6  ^ 

Aug.    8.6 

23 
30.22 

30.40 

40.3 " 

34-31 :, 

21 

49.20 
49.38  8 

24.3   ^ 

^8.52  ^ 

16.6  ^ 

18.6 

39-4  ' 

34.60  ^l 

25.8  \\ 

18.73  " 
.8.89   J 

17.0  * 

28.5 

30.54     t 

38.8   ^ 

34.82  " 

43-6   9 

49.52  '^ 

27.1    3 

^7.7 ,; 

10 

3 

14 

22 

10 

II 

12 

lO 

Sept.  7.5 

30.64 
30.70 

38.5    , 

34.96 
35.02    ° 

45-^  aa 

49-62 
49.68      ^ 

28.2 

19.01 

18.7 

20.0  ^^ 

17.5 

38.4    ' 

+8?  « 

29.1    9 

29-7 ; 

19.07  ° 

27.5 

30.72      ^ 

38.5 

35.01    ^ 

50.7 

49-70     ^ 

19.08  * 

21.4'^ 

T  C 

Oct.    7.4 

30.71      ' 

38.8    3 

34.92  ^. 
34.76  ^^ 

53.2  \{ 

49.69 

30.1  * 

19.05     ^ 
18.99  ,„ 

22.9  J 
24-5    ° 

17.4 

30.66      5 

39-3    \ 

55.6  ** 

4965     ^ 

30.2  ' 

7 

6 

22 

21 

7 

0 

10 

IS 

27.4 

30.59    ^ 

39-9   ^ 
40.5    , 

34-54    . 

34-28  ^; 

57-7  ,8 
59-5  „ 

49-58 
49-50 

30.2 

18.89 

26.0 

Nov.   6.3 

30.50    9 

30.1  ' 

18.76  ;3 

27.4  * 

16.3 

30.40 

41.2    ' 

33.99   ^ 

61.0  'S 

49.40 

29.8    3 

18.62  '^ 

28.7  '3 

26.3 

30.29  " 

419   \ 

33.68  3^ 

62.0  " 

4930 

29.3  ^ 

18.47  ;^ 

29.7 

Dec.    6.3 

30.18  " 

42.6    7 

33.37  ^' 

62.5    5 

49.19  _ 

18.32  5 

30.4        \ 

II 

6 

31 

0 

10 

14 

4 

16.2 

30.07 

43.2 

33.06 

62.5 
61,9,^ 

49.09 

28.1 

0m 

18.18 

30.8 

26.2 

29.97    I 

43.7    ^ 

32-77  J 
32.51 

48.99  " 

274  ; 

18.04  '* 

30.9    ^ 

36.2 

29.88    9 

44.2    ^ 

60.8    " 

48.90    ^ 

26.7  ' 

17.92 " 

30.7 

Secd,Tand 

1.014      -0.168 

1.925      -1.645 

I.OOZ 

+0.049 

1. 192  -0.649 

Mean  Place 

26" .377    63".  17 

28".5i4    68".  12 

45*-5" 

3"-66 

I4».i95    43".o5 

D^^a,  D«a 

0.00        +0.01 

+0.01         +0.1 1 

0.00 

0.00 

0.00        +0.04 

D^  S,  Bm  S 

+0.4 

-0.2 

+0.4 

-0.2            1 

+0.4 

-0.2 

+0.4 

-0.2 

[Eph  is] 
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APPARENT  PLACES  OT^  STARS,  1915. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Feb.  1 0.1 


Apr.  10.9 
20.9 

30.9 
May  10.8 

20.8 

30.8 

June  9.8 

19.7 

29.7 

July    9.7 

19.6 
29.6 
Aug.  8.6 
18.6 
28.5 

Sept.  7.5 

17.5 

27.5 
Oct.    7.4 

17.4 

27.4 

Nov.   6.3 

16.3 

26.3 

Dec.    6.3 


o  Cephei. 

Mag.  4.9 


Right 
Ascension. 


Sec  A,  Tan  4 
Mean  Place 


23  IS 
5-78 

5-34 1: 

4.95  f^ 

4.62    ^l 

436  '^ 
»7 


44 


4.87 

5.82  5 
6.39  II 

7.02    "-* 


IX^  a,  Dm  a 
D^  6,  Dm  S 


951 


47 


8.59  ^^ 


Declina- 
tion N. 


+  6738 


tt 


50.4 '' 

57-4  J 

6l.i  37 

38 

64.9  „ 
68.6  37 

72.2  36 
75-6  34 

78-7  ^' 
39 

81.6 

84.0  '''* 

86.0  »° 

87.4  ^* 

88.3  9 

88.5 
88.2    3 

873   ' 


Mag.  4.6 


Rillit 
Aacdukn. 


25.64    ^^ 
25.86    " 
26.12^^ 
26.40    ^ 
26.71     ^' 


33 


a. 630       +3.433 
7».766    46".70 


27.04 

27.38 
27.72 

28.05 
28.37 

28.66 
28.92 
29.15 

2933 
29.47 

29.57 
29.63 

29.65 
29.64 

29.59 

29.52 
29.42 

29.31 

29.19 

29.07 

28.94 
28.82 
28.71 


26 


Declina- 
tion N. 


+  23  16 


ft 


14 


30.9 

29.5  „ 
28.2  '3 

27.2 
26.4    ^ 


b^  Aquaxli. 
Mag.  4.2 


Ricfat 

Ascension. 


8 
zo 


1.089      +0*430 
25".654    29".S2 


0.00         -0.03 
+0.4  -0.2 

[Bi>h  15] 


s 
30.72 
30.63 

30.56 
30.50 
30.47 

30.47 
30.50 
30.56 
30.65 

30.79 

30.96 
31.17 

31-41 
31.69 

31.99 

32.31 
32.64 

32.98 

33.31 
33-63 

33.93 
34.20 

34.44 
34.64 

34-79 

34-90 
34.97 
34.99 
34.97 
34-93 

34.85 
34-75 
34.64 
3452 
34.40 

34.28 
34.16 
34.06 


21 


Declina- 
tions. 


-2033 


tt 


4  Casslopete. 

Mag.  5.2 


Ri^t 
Asomston. 


1.068 
3o'.455 


-0.375 


II 


." 


53-33 


tiooN. 


51.2 
50.0 

49.3 
49.1 


13 


." 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


V  Pecasl. 

K  Pisclnm. 

ff  Pisolnm. 

70  Pegasi. 

Mean  Solar 

Mag.  4.6 

Mag.  4.9 

Mag.  4.4 

Mag.  4.7 

Date. 

Right 

Declina- 

Right 

Declina- 

*   Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  N. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

h     m 

•       t 

h     m 

0      t 

h     m 

•      / 

h     m 

•      t 

23    21 

+  22  56 
tf 

23    22 

+    047 
ft 

23, 23 

+  554 

1/ 

23    24 

+  12  17 

Jan.     1.2 

7-94  ,^ 

17-9  „ 

34.62 
34.54     . 

259  , 

39-41 

46.2 

45-4   I 
44-^   8 

51.28 

34-6 

II. 2 

7.84  'I 

16.8  " 

25.2  I 
24.6  I 
24.0 

39.32  9 

51.19  I 

33.7    ' 

21. 1 

7-75   ! 

15-5   3_ 

34.47  ; 
34.42  5 

39.25  I 
39.19  , 

51.12    I 
51.06 

32.7   * 

TO 

31.1 

7.68     I 

I4-0    5 

43.8   I 

31.7     ° 

Feb.  lo.i 

7.63     5 

12.5  'S 

34.39  ^ 

23.6  * 

39.16  3 

43.1    I 

51.02  * 

30.6  " 

2 

IS 

I 

4 

I 

6 

3 

9 

20.I 

7.61 

II.O 

34.38  ^ 

23.2 

39.15  , 

42.5    , 

51.00 

297    „ 

Mar.    2.0 

7.62     I 
7.68    ^ 

9-6  » 

3440 
34-46 

23.1 

39.17  . 

42.0    f 

51.02 

28.8    9 
28.2    ^ 

I2.0 

8-4 

23.1  ° 

39.22  5 

41.8    ' 

51.07  : 

22.0 

7.77    9 

7-3 

34.55  ^l 

234  I 

39.31  ' 

41-7   ! 

51.16  9 

27.8    4 

31-9 

7.90  ^l 

6.6   7 

4 

34.67  " 
17 

23.9  1 

39.43 ,, 

42.0    3 

5 

5-8  ]l 

27.6    " 
3 

Apr.  10.9 

8.08 

#1  Y 

6.2 

3484 

'*-^  II 

39.59  _ 

♦"•5    8 
43.3  „ 

51.44  „ 

27.8 

20.9 

8.29  " 

6.1    ' 

3504  ^° 

25.8 

39.79  !* 

51.65 " 

28.3    I 
29-1   „ 

30.9 

8.82  ^^ 

6-5    ^ 

35-27  J 
35-53  Z 

^7-1    i 
28-7   ^ 

4°°3  ,^ 
40.29   " 

44-4" 

51.88*3 

May  10.8 

7-2    I 

45-8   1 

52. 15  'I 

3°-2    ! 

20.8 

9.13  3' 

8.3" 

35.82  *9 

30.4  '' 

40.58  '9 

47-4   J 

52.45  ^° 

31.6  't 

33 

14 

31 

30 

31 

18 

31 

17 

30.8 

^•^^ ,. 

9-7,8 
"■5" 

3^- '3  „ 

32-4  ,„ 

40.89  „ 

49-2  ^„ 

52-76  „ 

33.3  ,„ 

June  9.8 

9.80  34 

36.45  ^' 

20 

34-4 

41.21  3» 

51.2  *° 

53.08  3» 

35.2  '9 

19.7 

10.14^^ 

13-6  " 

36.77  3 

36.5 

41.535: 

53-3 :; 

53-41  5^ 

21 

37.3 " 

29.7 

10.47  ^-5 

158" 

37.09  3» 

38-6  " 

41.85  ^^ 

55-4  " 

53-73  t. 

39.5 " 

July    9.7 

10.79  ^^ 

18.2  "» 

37.40  3' 

40.6  ••» 

42.16  3' 

57-6  " 

54.04  3' 141.8 '3 

29 

as 

20 

30 

28 

31 

29 

33 

19.6 
29.6 

11.08 

"•35  :i 

^3-3  ,, 

37-68 
37-94  •' 

t> 

42.44  ,g 
42.70  ' 

59-7  ,„ 

54-33  ,6 
54-59   ° 

44.°,, 

463 11 

Aug.   8.6 

11.58  »3 

^5-8  ! 

38.16  " 

46-^    ! 

42-93    I 
43-11    , 

^3-6   ' 

54.82  »3 

484" 

18.6 

11.77   9 

28.3  11 

38.35  11 

47-5  It 

65.3  11 

55.01    ^ 

5°-4:: 

28.5 

11.92    5 

30.6  »3 

38.50  ;s 

48.7  " 

4326  '5 

66.8  '5 

55.16^5 

18 

52.2  "• 

10 

22 

11 

10 

II 

13 

11 

17 

Sept.  7.5 

12.02 

3=^-8  ,0 

38.61 

49.7      ^ 

43.37        ^ 

68.0 

55.27    , 

53.9  -. 

17.5 

12.09 

366   J 

38.68    7 

50.4  ; 

43-44    ; 

69.0 »° 

69.8 « 

70.4  ° 

55.34    , 

55-3    * 

27.5 

12. II     " 

38.71    3 

50.9  5 

43.47  ; 

55.37    , 

56.5  " 

Oct.    7.4 

12. lO     ^ 

38.70    I 

51.2  I 

43.46  ' 

55.36    ' 

57.4   I 

17.4 

12.06  ^ 

7 

39.5  ,^ 

38.67    ^ 

51.2- 

43.43  I 

70.8  -» 

1 

55.33    I 

58.1    7 

27.4 

11.99  „ 

40.5    , 

38.61 
38-53    ° 

5'-^    , 

43.37  0 
43.29  ^ 

70.9 

5527    „ 
5519   „ 

58.6 

Nov.  6.3 

11.90    9 

41.2    ' 

50.8   3 

70.9  ° 

58.8   I 

16.3 

11.80" 

41.6   * 

38.44  ,f 

50.4   * 

43.20  I 

70.7  ' 

55-'°' 

58.8   I 

26.3 

11.68" 

4'-7   ' 

38.34    ° 

49.9  ! 

43.10  ^ 

70.3  : 

55.00  l" 

58.6   ^ 

Dec.    6.3 

„.56;; 

4»-5   ' 

38.23  " 

II 

49.4   ^ 

48.7    . 
48.1    « 

42.99  ,^ 

69.8  5 

6 

5489  " 

11 

58.3   I 

16.2 

"•^3„ 

4I-I    g 
4°-3  ,„ 

3^"    TO 

42.89 

69.2 

54.78  „ 

57.7    , 

26.2 

il.31 

38.02    'I 

42.78  " 

68.5    I 
67.7    * 

54-67  " 

57.0   ; 

36.2 

11.20" 

39-3 

37.93       ^ 

47-4   ' 

42.69  9 

54.57  " 

56.1    9 

Sec*,  Tan  5 

1.086      +0.423 

1. 000           +0.014 

1.005    +0.104 

1.023           +0.218 

Mean  Place 

8-.086      9".35 

34". 509    24".69 

39'-334    43".24 

5i«.274    29"-4i 

IKfa,  D»a 

0.Q0        -0.03 

0.00           0.00 

0.00          -O.OI 

0.00          -O.OI 

Bf^.D^d 

+0.4              -K>.2 

+0.4          -0.2 

+0.4          -0.2             +0.4          -o.a 

33^81**- 

191S        3 

z 

r 

Bphis] 
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APPARENT  PLACES  OE  STARS,  1915, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Solar 
Dftte. 


Jan.    1.2 

II. 2 
21. 1 

31. 1 
Feb.  I  O.I 

20.I 

Mar.    2.0 

I2.0 
22.0 

Apr.    i.o 

10.9 
20.9 

30.9 
May  10.8 

20.8 

30.8 

June  9.8 

19.7 

29.7 

July    9.7 

19.7 
29.6 
Aug.  8.6 
18.6 
28.5 

Sept.  7.5 

175 

27-5 
Oct.    7.4 

17-4 

27.4 

Nov.   6.4 

16.3 

26.3 

Dec.    6.3 

16.2 
26.2 
36.2 


Sec  S,  Tan  d 
Mean  Place 


/3  Sculptoxis. 
Mag.  4.5 


Right 
Ascension. 


h     m 
23    28 


8 
25.46 

25.33 
25.22 

25.13 
25.07 

25.04 
25-05 
25.10 

25.19 
25.32 

25.50 
25.72 

26.28  ^"^ 

26.61  33 

26.97 

27.34 
27.72 

28.10 
28.47 


13 
II 

9 
6 


I 

5 

9 

13 
18 

22 
26 


28.82 
29.13 
29.41 
29.64 
29.82 

29.96 
30.04 
30.07 
30.05 
29.98 


37 
38 
38 
37 
35 


31 
28 

23 
18 

14 

8 

3 

2 

7 
9 


13 

15 
16 


29.89 
29.76 
29.61 

29.45  „ 
29.28  '7 
17 
29.11 
28.96  '5 
28.81  '5 


Declinar 
tionS. 


-3816 


ff 


89.7 
89.2 
88.3 
87.1 

85.5 

83.6 
81.5 
79.1 
76.6 

73.9 

71. 1 
68.4 
65.6 
62.9 
60.4 

58.0 

55.9 
54.1 
52.7 

51.6 

51.0 

50.7 
50.9 
51.5 
52.4 

53.7 

55-2 

56.9 

58.7 
60.5 

62.3 
64.0 

654 
66.6 

67.4 

67.9 
68.0 
67.7 


S 

9 
12 

16 

19 

21 

34 
25 

27 
28 

27 
28 
27 

as 
24 

21 
18 

14 
II 

6 


3 

2 

6 

9 

3 

5 

7 
8 

8 

8 

7 
4 
2 

8 

5 


1.274      -0.789 
25".oo7    79".  13 


78  Pegasl  (mean). 
Mag.  5.2 


Rjcht 

Ascension. 


h     m 
23    29 


43.77 
43.64 
43.53 
43.44 
43.38 

43-34 
43.34 
43.38 

43.46 
43.59 


13 
II 

9 
6 


4 
8 

13 
17 


22 
26 
29 


43.76 

43.98 

44-24 

44.53  „ 

44.86  33 

34 

45-20 

45.55  g 
45.91  3 
46.26  35 

46.60  34 

31 

46.91 

47.19 

47.43 

47.64 
47.80 


28 

24 
21 
16 


47.92 

47.99 
48.02 

48.02 
47.98 

47.91 
47.82 

47.70 
47.58 
47.44 

47.30 
47.16 

47.03 


12 

7 

3 
o 

4 
7 

9 
12 

12 

14 

14 

14 
13 


Declinar 
tiooN. 


+  3051 


tt 


33.5 

32.4 
31.0 

29.4 

27.6 

25.8 
24.0 
22.4 
20.9 
19.7 

18.8 

18.3 
18.3 

18.6 

19,4 

20.6 
22.2 
24.1 
26.3 
28.7 

31.3 
34-0 
36.8 

39.6 
42.2 

44.8 
47.3 

49-5 

51.5 
53-2 

54.6 
55.7 
56.5 
56.9 
56.9 

56.6 
56.0 
550 


XI 

14 
16 

18 

18 

18 
16 

15 
12 

9 

5 
o 

3 

8 

12 

16 

19 
22 

24 
26 

27 
28 

28 

26 

26 

25 
22 

20 

17 

14 

II 

8 

4 
o 

3 

6 
xo 


1. 165      +0.598 
43".986    22".  14 


A.  Andromedfle. 
Mag.  4.0 


Right 
Ascension. 


h     m 

23  33 

8 

23.45 
23.27 

23.10 

22.95 
22.84 


18 

17 

15 
XI 

7 


22.77 
22.74 
22.77 
22.85 
22.99 


3 

3 
8 

14 

19 


26 

30 


23.18 
23.44 

24.08  34 
^4-45  ^ 

25.26  ^' 
25-68  ^ 

26.09  ^' 


26.47 


38 


36 
26.83 

27.16  ^^^ 

28 

27.44  ^, 

27.67    3 

27.86  '9 

13 

27.99 

28.07 

28.10 

28.09 

28.03 


8 

3 

I 

6 
xo 


12 


27.93 
27.81 

27.66  ^l 


18 
19 


27.48 

27-29  ,^ 

20 

27.09  ,^ 
26.89  *^ 

26.70  '^ 


Declina- 
tion N. 


+  45  59 


It 


67.1 

65.9 

64.3 
62.4 

60.2 

57-9 
55-5 
53.2 
51.0 
49.0 

47.4 
46.2 

45.5 
45.2 

45.4 

46.1 

47.3 
49.0 
51.0 

53.4 


12 
16 

19 
22 

23 

24 

23 
22 

20 

16 

12 

7 

3 

2 

7 

12 

17 
20 

24 

27 


29 


56.1 
590 
62.1  3^ 

65.3  f^ 

68.5  3^ 
32 

82.8  *♦ 

31 

84.9 
86.7 

88.1 
89.0 

89.5 


89.5 
89.1 

88.1 


18 

14 

9 

5 
o 

4 
10 


1.440       +1.036 
23'.972    Si".23 


t  Andioineds. 

Mag.  4.3 


Right 


h     m 

23  33 

8 

57.37 
57.20 

57.05 

56.91 
56.81 


56.74 
56.72 

56.75 
56.83 
56.96 


17 
15 
14 
10 

7 


3 
8 

13 
19 


24 


57.15 

57-39  ,„ 
57.68  »9 

58.01  ^^ 


58.37 

58.75 
59-15 
59-55 


36 
38 

40 
40 

59.94  ^^ 

60.31  37 
35 
60.66 

60.97 

61.24 

61.47 

61.65 


61.78 
61.86 
61.89 
61.88 
61.83 


31 

27 

23 
18 

13 


tiooN. 


8 

3 

I 

5 
8 


12 

14 
16 


61.75 
61.63 

61.49 

61.33  „ 

61.16 'J 

18 

60.98 

60.79  '^ 

60.62  '7 


+4247 


n 


65.8 
64.6  " 

61.3 
59.2  " 

56.9  „ 

54-7 


23 
SI 
iS 


II 

6 
% 

4 
8 


52.5 

50.4 
48.6 

47.2 
46.1 

45-5 
45-3 
45-7 

46.5 ,, 

47.8  -: 
49-5:; 

51-6.. 
54.0*^ 

62.6^ 
68.8  ^' 
7'-9„ 

80.2*^ 

20 

84.5 
86.2 

87.5 
88.3 
88.7 


17 

13 
8 

4 
0 


88.7 

88.2 
87.3 


5 
9 


1.363      +0.926 

57'-797    50"jL 
-C.06 


0.00 
+0.4 


+0.05 
-0.1 


0.00        -0.04 
+0.4  -0.1 

[Bph  15I 


0.00 
40.4 


-0.07 
-0.1 


0.00 

+0.4 


-0.1 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Sl€Bn  Solar 
Date. 


I  Pisdiiin. 
Mag.  4.3 


Right 
Ascension. 


Jan.  1.2 
II. 2 
21.1 

31. 1 
Feb.  1 0.1 

20.1 

Mar.    2.0 

12.0 

22.0 

Apr.    1 .0 

10.9 
20.9 

30.9 
May  10.8 

20.8 

30.8 

June   9.8 

19.7 

29.7 

July    9.7 

19.7 
29.6 
Aug.  8.6 
18.6 
28.5 

Sept.  7.5 

27-5 
Oct.    7.4 

174 

27.4 

Nov.   6.4 

16.3 

26.3 

Dec.    6.3 

16.2 
26.2 

36-^ 

Sec  ^,  Tan  d 
Mean  Place 


h     m 

23  35 

8 
34.80 

34.71 
34.63 
34.57 

34-53 


9 
8 

6 

4 


34.51 
34.52 
34.56 

34.64 
34.75 


4 
8 

II 

16 


34.91 
35.10 
35.32 
35.58 
35.86 


19 

26 
28 

31 

36.^7   ,^ 

36.49  l^ 
36.81    32 

37.13^' 

37-44  :' 
29 

37-73  ^, 
38.00  ^7 

38.23 
38.43 
38.59 


38.72 
38.80 
38.84 
38.85 
38.83 

38.78 

38.71 
38.63 

38.53 
38.43 

38.33 
38.23 

38.13 


23 
20 

16 
13 


8 

4 

I 


7 
8 

10 

10 

10 

10 
xo 


Declina- 
tion N. 


+   59 


// 


59-0 
58.2 

57-4 

56.7 
56.0 

55.4 
55.0 
54.8 
54-8 
55-0 

55.6 

56.4 

57.5 

58.9 
60.5 

62.3 
64.2 
66.3 
68.4 
70.6 

72.6 
74.6 
76.4 
78.1 

79-5 

80.7 
81.7 
82.5 
83.0 
83.3 

83-4 
83-3 
83.1 
82.7 

82.1 

81.5 
80.8 

80.1 


8 
8 

7 

7 
6 

4 

2 

o 

2 
6 

8 
II 

14 
16 
18 

19 
21 

21 

22 

20 

20 
18 

17 
14 
12 

10 
8 

5 

3 

I 

I 
3 

4 
6 
6 

7 

7 


1.004      +0.090 
34V656    S5".78 


0.00 


-o.oi 
-0.1 


y  Cephei. 
Mag.  3.4 


Right 

Ascension. 


h     m 

23  35 


8 

47.65 
46.80 

46.01 

45.31 
44.74 

44-31 
44.04 

43-96 
44.07 

44.35 

44.81 

45.44 
46.21 

47.09 

48.06 

49.09 

50.15 
51.20 

52.22 
53.^9 

54.08 
5487 

55.55 
56.09 

56.50 

56.76 
56.88 

56.85 
56.68 

56.37 

55.93 
55.38 
5472 
53-97 
53.15 

52.30 
51.42 
50.55 


8S 

79 
70 

57 
43 

27 
8 

II 

28 

46 

63 

77 
88 

97 
103 

106 

105 
102 

97 
89 

79 
68 

54 

41 
26 

12 

3 
17 
31 
44 

55 
66 

75 
82 

85 

88 
87 


Declina- 
tion N. 


+  77    9 


II 


50.4 

49-5 
48.1 

46.2 
43.8 

41. 1 

38.1 

35.1 
32.0 

29.1 

26.5 
24.2 
22.4 
21. 1 
20.4 

20.2 
20.6 
21.6 
23.1 
25.2 


9 
14 

19 

24 
27 

30 

30 

31 

29 
26 

23 
18 

13 

7 
2 

4 
10 

15 
21 

25 


30.6  ^9 
^^•'  35 

37.3  ^; 

41.0  37 

44.8 

48.7 

52.5 
56.2 

59.7 


39 
38 

37 
35 
32 


62.9 
65.8  ^9 

68.2  ^4 

••^  ^  20 
70.2 

71.6 


14 
8 


72.4 
72.6 
72.1 


2 
5 


4.501       +4.388 
5o".979    28".64 


K  Andromedse. 
Mag.  4.3 


Right 
Ascension. 


h     m 
23    36 


8 
2.60 

2.43 
2.27 

2.13 
2.02 


17 
16 

14 
II 

7 


24 


1.95 
1.92 

1.95 

2.03 

2.16  ^3 

19 

2.35 

2.88  ^9 

3.21  33 

3-57  t 
39 

396^ 
4.36^ 

5.16  39 
5.54  ^' 

6.22  32 
27 

23 

19 

13 


6.49 
6.72 

6.91 

7.04 

7-13 
7.16 

715 
7.10 

7.02 
6.90 
6.76 
6.60 
6.42 

6.24 
6.05 
5.87 


9 

3 

I 

5 
8 

12 

14 
16 
18 
18 

19 
18 


Declina- 
tion N. 


+  4351 

n 

62.8 

61.6 " 

60.1  's 

56.2 " 

53-9  „ 

22 

49-4 
47-3 
45-4 


21 

19 
15 


43-9 
42.8 

42.1 

41.9 

42.2 

42.9 

44.2 
45.8 
47.9 
50.3 

53.0 


II 

7 

2 

3 
7 

13 
16 
21 

24 
27 

29 


55-9  ,, 

58.9   ^ 
62.0  3^ 

65.2  3^ 


68.3 
71.3 

74.1 
76.7 

79.1 

81.2 
82.9 
84.2 

85.1 
85.6 

85.6 

85.1 
84.2 


31 

30 
28 

26 

24 

21 

17 
13 

9 

5 
o 

5 
9 


-o.oi         -0.29 
+0.4  -o.i 

[Bph  isl 


1.387       +0.961 
i3"039    47"-3i 


0.00 
+0.4 


-0.06 
-0.1 


aT*  Aqnaiil. 
Mag.  4.6 


Right 
Ascension. 


h     m 
23    38 

8 

19.25 
19.16 

19.08 

19.01 

18.96 


9 
8 

7 

5 

2 


18.94 

18.95 
18.99 

19.06 

19.17 


I 

4 

7 
II 

15 


19.32 

^9.51 

19.74  .3 
19.99 


19 


25 


20.28  '9 
31 

20.59  ,, 
32 

33 

33 


20.91 
21.24 

^^•57  ,, 

21.893^ 

30 

22.19 
22.46 
22.71 
22.92 
23.09 


23.21 
23.30 
23.34 
23.35 
23.33 

23.27 
23.20 

23.10 

23.00 

22.89 

22.77 
22.67 
22.56 


27 
25 

31 

17 
13 

9 
4 

I 

2 
6 

7 
10 

10 

II 

12 

10 
II 


Declina- 
tions. 


-15   o 


It 


57-1 

57.4 

57.4 

57-3 
57.0 

56.4 
55-6 
54.6 
53.4 
51.9 

50.2 
48.4 

46.4 
44.2 
42.0 

39.8 

37.7 
35-6 

33.7 
31.9 

30.4 
29.2 

28.2 

27.6 

27.2 

27.2 
27.4 
27.8 
28.5 

29-3 

30.2 
31.2 

32.1 
33.0 
33.8 

34-5 
35.0 

35-4 


3 
o 

I 

3 
6 

8 
10 

12 

IS 

17 
18 

20 

22 
22 
23 

21 
21 

19 
18 

13 
10 

6 

4 
o 

3 
4 

7 
8 

9 

10 

9 

9 

8 

7 

5 

4 


1.035       -0.368 
18-.918    53".55 


0.00 

+0.4 


+0.03 
-O.I 


484 


APPARENT  PLACES  OP  STARS,  1915, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan. 


1.2 
II. 2 
21.2 


Feb.  I  O.I 

20.I 

Mar.    2.0 

I2.0 
22.0 

Apr.    i.o 

10.9 
20.9 

30.9 
May  10.9 

20.8 

30.8 

June   9.8 

19.7 

29.7 

July    9.7 

19.7 
29.6 
Aug.  8.6 
18.6 
28.6 

Sept.  7.5 

17.5 

27.5 
Oct.    7.4 

174 

27.4 

Nov.   6.4 

16.3 

26.3 

Dec.    6.3 

16.3 
26.2 
36.2 


i^  Aqnatii. 
Mag.  5.3 


lUght 
Ascension. 


h  m 

23  39 

8 
48.04 

47.94 
47.86 

47.79 

47.74 


10 

8 

7 
5 
3 


47.71 
47.72 
47.76 

47.83 
47.94 


I 

4 

7 
II 

IS 


48.09 
48.28  '9 
48.50  " 
48.76 


26 

29 


49.05  3^ 

4936  ^^ 
49.68  ^^ 


Sec  S,  Tan  6 
Mean  Place 


33 
34 


50.01 

50.67  ^' 
31 

50.98 
51.26 

51.51 
51.72 
51.89 


28 

21 

17 
13 


52.02 
52.11 
52.16 

52.17 
52.14 

52.08 
52.00 

51.91 
51.80 

51.68 

51.56 
51-45 
51.34 


9 

5 

I 

3 
6 

8 

9 
II 

12 

12 

II 
II 


Declina- 
tions. 


-1844 


i» 


60.6 
60.8 
60.7 
60.4 

59.9 

59.1 
58.1 
56.8 

55.3 
53.7 

51.8 

49-7 
47.6 

45.3 
430 

40.8 
38.6 
36.6 

34-7 
33.0 

31.6 

30.5 
29.7 

29.2 

29.1 

29.3 
29.7 
30.4 
31.2 
32.2 

33.3 
34.4 
35.5 
36.5 
37.3 

38.0 

38.5 
38.8 


2 
I 

3 

5 
8 

10 

13 

15 
16 

19 

21 
21 

23 

23 
22 

22 
20 

19 
17 
14 

II 
8 

5 
I 

2 

4 

7 
8 

10 

II 

II 

II 

10 

8 

7 

5 
3 


f/)  AndiomecUe. 
Mag.  5.1 


Right 
Ascension. 


1.056       -0.339 
47*.668    55".8s 


h     m 
23   41 


s 
48.60 

48.41  ]l 
48.23  \l 
48.08  '5 

47.96  " 


47.88 

47.84 
47.86 

47.93 
48.05 

48.24 
48.48 

48.77 
49.11 

49.48 


8 

4 

2 

7 
12 

19 

24 
29 

34 

37 

39 

49.87  ,, 
50.28  ^' 

50.70  "^^ 

51.11^^ 

5 1  50^^ 
37 

51.87  „ 
52.20^^ 
29 

25 
20 

14 

9 

5 
o 

S 
8 

12 


52.49 
52.74 
52.94 

53.08 

53.17 
53.22 

53-22 

53.17 
53.09 

52.97  ^, 

52.82  '5 

52.66 
52.47 


52.28 

52.08 

51.88 


16 

19 
19 


20 
20 


Declina- 
tion N. 


II 


+  4556 
ft 

69.9 

68.8 
673  ]l 

63-4  " 

22 
61.2 
58.8 

56.5 
54.3 
52.4 

50.7 

49.5 
48.6 

48.3 
48.5 

49.1 
50.2 
51.8 
53.8 
56.2 

58.8 
61.7 

64.7   ^^ 

67.8  3' 


24 
23 

32 

19 
17 

12 

9 

3 

2 

6 

II 
16 
20 

24 
26 

29 
30 


71.0 


32 
32 


74.2 

77-3  I, 
80.2^9 

83.0  ^« 
85.4 


87.6 

89.5 

90.9 
91.9 

92.5 

92.6 

92.3 
91.4 


24 
22 

19 
14 
10 

6 


3 
9 


41  H.  Cephel. 

Mag.  5.0 


Right 
Ascension. 


h     m 

23  43 


s 

48.79 

48.35 

47.94 

47.57  ,^ 
47.27  3^ 


44 
41 

37 


^3 

14 

3 

7 

17 
28 

38 
46 

54 
59 
63 

66 
66 

65 
62 

57 

53.15 
53.66  5J 
54. 1 1  ^5 

5448 
54.78 


47.04 
46.90 

46.87 

46.94 

47.11 

47.39 
47.77 
48.23 
48.77 

49.36 

49.99 
50.65 

51.31 
51.96 
52.58 


37 

30 
20 


1.438       +1.034 
49".039    53".64 


54.98 
55.10 

55.14 
55.09 
54.96 

54.76 
54.49 
5417 
53.79 
53.38 

52.94 
52.48 

52.03 


12 
4 
5 

13 
20 

27 
32 

38 
41 
44 

46 

45 


Declina- 
tion N. 


+  67  19 
tt 

84.8 
82.5  '* 

80.6 '9 

75-6 
72.8 

67.0  "9 
64.3  '' 


28 


6i.8 

59.7 
58.1 
57.0 

56.4 


25 


21 
16 
II 

6 
o 

56.4    . 
57.0 

in " 

25 

^4-3  ,^ 
67.2  "9 
32 


35 
36 


70.4 
73.9 

81.2 

84.9  11 
88.5  ^^ 


92.0 
95.3 

98.3 
lOI.O 


35 
33 
30 

27 

22 
103.2 

105.0  '^ 

106.2  " 
7 
106.9 

106.9   ^ 

106.4    ^ 


2.596      +2.395 
50V27I    63".92 


<^  Scnlptoils. 
Mag.  4.6 


RiKht 
Asccnsiaa. 


h      m 

23   44 


8 
30.46 

30.34 
30.24 

30.16 

30.10 

30.06 
30.06 
30.09 

30.15 
30.26 

30.41 
30.60 

30.83 

31.09 

31.39 

31.71 
32.05 

32.40 
32.76 
33.10 

33.42 
3372 

33.99 
34.22 

34.40 

34.54 
34.64 
34.69 
34.70 

34.67 

34.60 

34.51 
34.40 

34.27 
34.14 

34.00 
33.87 
33.74 


13 

10 

8 

6 

4 

o 

3 

6 

II 

15 

19 

23 
26 

30 
32 

34 
35 
36 
34 
32 

30 

27 

23 
18 

14 

10 

5 

I 

3 
7 

9 
II 

13 
13 
14 

13 
13 


tionS. 


-2835 


tt 


70.2 
70.1 
69.7 
69.0 

68.0 

66.7 
65.1 

63.3 
61.2 

59-0 

56.7 

54.2 

51.6 

49-1 
46.6 

44.2 
42.0 
40.0 


I 

4 

/ 

10 

16 

18 

31 

»3 

as 

36 

25 

25 


30 
18 


38.2 

36.8 !? 


II 

8 

3 
0 

4 
7 

10 
u 
14 
15 
IS 

43.8 : 

47.3  . 


35-7 
34.9 
34.6 
34.6 
35.0 

357 

36.7 

37.9 

39-3 
40.8 


48.0 
48.4 
48.5 


1. 139     -0.545 
29".985    62".6i 


0.00 
+0.4 


+0.02 
-0.1 


0.00         -0.07 
+0.4  -0.1 

[Bph  15] 


0.00 
+0.4 


>.i6 


0.00 


io.04 
-0.1 


APPARENT  PLACES  OT  STARS,  1915, 


485 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


y^  OctantiB. 

Mag.  5.1 


Right 
Ascension. 


Jan. 


1.2 
II. 2 
21.2 


311 
Feb.  10. 1 

20.1 

Mar.    2.0 

12.0 

22.0 

Apr.    i.o 

10.9 
20.9 

30.9 

May  10.9 

20.8 

30.8 

June  9.8 

19.7 

29.7 

July    9.7 


Aug. 


19:7 
29.6 
8.6 
18.6 
28.6 


Sept.  7.5 

17.5 

27.5 
Oct.    7.4 

17.4 

27.4 

Nov,   6.4 

16.3 

26.3 

Dec.    6.3 

16.3 
26.2 
36.2 


h     m 

23  47 

11.25 
9.82 '« 
8.52  '30 

7.40'" 
6.49 


Declina- 
tions. 


-82  28 


tt 


Sec  S,  Tan  S 
Mean  Place 


D^^  a.  Dm  a 


5.80 

5.35 
5.16 

5-21 

5-52 

6.07 
6.85 

7.85 
9.06 

10.42 

11.92 
13-53 


91 
69 


45 

19 

5 

31 

55 

78 
100 

121 

136 

150 
161 


15.20^^7 
16.90^70 


18.57 


167 
160 


105. 1 

103.4^^ 
lOI.I     ^ 

98-4  \l 

95-2^ 

35 

91-7 
88.0  37 

84.2  3* 
80.2  *° 

76.35 

68.9  3<5 
65.6  33 
62.6  3° 
60.0*^ 

22 
57.8 
56.1    ^7 

550 

54-4 
54.3 


^Pegasl. 
Mag.  5.2 


Rifiht 
Ascension. 


20.17      „ 

21.65^^ 

22.96  '3' 
no 


24.06 
24.92 

25.50 
25-78 
25.76 

2543 

24.80 


86 
58 

28 
2 

33 

63 
90 


23.90 
22.76"^ 

21.42  ^^t 

148 

'9-94,^ 

16.75 
15.16*59 

13.64 '5' 


II 

6 
I 
6 


II 
i6 


54.9 
56.0 

57-6 
y*  20 

59-^  « 
62.1  'S 

27 

64.8 
67.8  3° 
70.8  3° 

83.1  *7 

84.2 " 

84.8  •* 
I 

84.7  , 
84.0  " 

82.7  '^ 


7.650 
9M99 


-7.584 
43 


88" 


+0.01 
+0.4 


+0.51 
-0.1 


h     m 

23  48 


8 
9.76 

9.66 

9.56 
9.48 
9.41 

9-37 
936 

9-39 
945 
9-55 

9.70 
9.89 
0.1 1 
0.38 
0.67 

0.98 

1.31 
1.64 

1.97 

2.30 

2.60 
2.88 

3.13 

3-34 
3.52 

3.65 

3.74 
3.80 

3.82 

3.81 

3-77 
370 
3-62 

3-53 
3.42 

3.31 

3.19 
3.08 


10 

10 
8 

7 

4 


3 
6 

10 
15 


19 
22 

27 

29 

31 

33 
33 
33 
33 
30 

28 

«5 
21 

18 
13 

9 
6 


7 
8 

9 
II 

II 

12 

II 


Declina- 
tion N. 


+  1838 


tt 


61.7 
60.8 

59.7 
58.5 
57.3 

56.1 
55.0 
54.0 

53-2 
52.7 

52.4 
52.5 
52.9 
53-7 
54.8 

56.2 

57-9 

59-9 
62.0 

64.3 


9 
II 

12 

12 

12 

II 

10 

8 

5 
3 

I 

4 
8 

II 
14 

17 
20 

21 

23 

23 


p  Cassiopeiae. 
Mag.  4.8 


Right 
Ascension. 


66.6 
69.0 

73.6  ^3 

Iwr  ^  21 

75-7 


24 
23 


77.6 

79.4 
81.0 

82.3 
83.4 

84.2 
84.8 

85.1 
85.2 
85.0 

84.6 
84.0 
83.2 


19 

18 
16 

13 
II 

8 

6 

3 

I 

2 
4 

6 
8 


1.055      +0.338 
9».684    53".44 


0.00        -0.02 
+0.4  -0.1 

[Bphij] 


h     m 
23    50 

8 
7.02 

6.74 

6.48 

6.24 

6.05 


28 
26 

24 

19 
14 


5.91 
5.82 

5.81 

5.87 
6.00 '3 

20 
6.20 

6.48  '^ 
6.82  ^^ 

7.22  ^ 

7.66 


44 
48 


8.14 
8.64 
9.14 

9.63 
10. 1 1 


0.55 
0.96 

I.31 


50 
50 

49 
48 

44 

41 

35 


I.61  3° 

1.86  '5 
18 


2.04 
2.15 

2.21 
2.20 

2.15 
2.04 

1.88 
1.68 

1.45 
1.20 

0.92 
0.64 
0.36 


II 

6 

I 

5 
II 

16 
20 

23 

25 
28 

28 
28 


Declina- 
tion N. 


+57 


tt 


54.7 
53.8 

52.4 
50.5 
48.3 

45.9 

43.3 
40.6 

38.0 

35.6 

33-4 

31.7 

30.4 

295 
29.2 

29.4 
30.2 

31-4 
33.2 

35.3 


9 
14 

19 
22 

24 

26 

27 
26 

24 
22 

»7 

13 

9 

3 
2 

8 
12 
18 
21 
26 


Groombiidge  4168. 
Mag.  6.6 


40.8  ^9 

^^•^  33 
47.2  ^^ 

50.6  3^ 

35 

54.1 

57-5 
60.9 

64.1 

67.0 


69.7 
72.1 
74.0 

75-5 
76.5 

77.0 
76.9 

76.3 


34 
34 
32 
29 

27 

24 

19 

15 
10 

5 

I 
6 


Right 
Ascension. 


h     m 
23    50 


1.838       +1.542 
7'-747    35".42 


0.00 

40^ 


-O.IO 
0.0 


8 
38.52 

37.85 
37.22 

36.66 

36.19 

35.82 
35.58 
35.48 
35.52 
35.72 

36.06 

36.54 
37.14 
3784 
38.62 

39.46 

40.32 
41.20 

42.06 

42.89 

43.66 
44.36 
44.96 
45.47 
45.87 

46.15 
46.32 

46.37 
46.31 
46.13 

45.85 

45.47 
45.00 

44.45 
43.85 

43.20 
42.52 
41.85 


67 

63 
56 

47 
37 

24 

10 

4 
20 

34 

48 
60 
70 

78 
84 

86 
S& 
86 

83 
77 

70 
60 

SI 
40 

28 

17 

5 
6 

18 

28 

38 

47 

55 
60 

65 

68 
67 


Declina- 
tion N. 


+  7356 


// 


36.3 

35-7 

34.4 
32.6 

30.3 


13 
18 

23 
26 


24.8  ^9 

21.8  3° 

18.8  3° 


16.0 
13.3 

II.O 


28 
27 

23 

19 


9.1 

7.8 '3 
6.9    9 


6.6 
6.9 

7.8 

9.2 

II. I 


3 

9 

14 

19 

24 

16.2  ^7 

19.4  '' 
22.8  34 

26.4  3^ 
37 

^"^^  3a 
33-9  ^3. 

414^^ 
44.935 

48.1 

51.0^9 

53-5  II 
55.6  " 

57.1  'I 
9 

58.0 

58.3  3 
58.0    3 


3.615       +3.474 
40". 703     14".  18 


0.00 
+0.4 


-0.23 
0.0 
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APPARENT  PLACES  OT  STARS,  1915. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan. 


1.2 
II. 2 
21.2 


311 

Feb.  I  O.I 

20.I 

Mar.    2.1 

I2.0 
22.0 

Apr.    I  .o 

10.9 
20.9 

30.9 
May  10.9 

20.8 

30.8 

June   9.8 

19.8 

29.7 

July    9.7 

19.7 
29.6 
Aug.  8.6 
18.6 
28.6 

Sept.  7.5 

17-5 

27-5 
Oct.    7.5 

174 

27.4 

Nov.   6.4 

16.3 

26.3 

Dec.    6.3 

16.3 
26.2 
36.2 


CO  Piscium. 
Mag.  4.0 


Right 
Ascension. 


h     m 

23  54 


Sec  S,  Tan  6 
Mean  Place 


B^^  a,  Dm  a 


8 

56.99 
56.89 

56.80 

56.73 
56.67 

56.63 
56.62 
56.64 
56.70 

56.79 

56.93 
57.10 

57.31 
57.56 

57.83 

58.13 
58.45 
58.77 
59.09 
59.41 

59.71 

59.99 
60.23 

60.45 

60.63 

60.77 
60.87 
60.93 
60.96 
60.95 


10 

9 

7 
6 

4 


2 
6 

9 
14 

17 

21 

27 
30 

3a 
32 
32 
32 
30 

28 
24 

22 

18 

14 
10 

6 

3 

I 

3 


60.92 
60.87    ^ 
60.80    7 
60.71    ^ 
60.61 


60.51 
60.41 
60.31 


10 
10 

10 
10 


Declina- 
tion N. 


+    623 


tt 


38.3 

37-6 
36.8 
36.1 

35.4 

34.8 
34.3 
34-1 
34.0 
34.2 

34.6 

35.4 
36.4 
37.7 
39.2 

41.0 
42.9 

44.9 
47.0 
49.2 

51.3 
53-3 
55.1 
56.9 
58.4 

59-7 
60.7 

61.6 

62.2 

62.5 

62.7 
62.7 
62.5 
62.1 
61.7 

61. 1 
60.5 

59.7 


7 
8 

7 

7 
6 

5 

2 

I 
2 
4 

8 
10 

13 

15 
18 

19 
20 

21 

22 

21 

20 
18 
18 

15 
13 

10 

9 
6 

3 

2 

o 

2 

4 
4 
6 

6 
8 


^Tucaiue. 
Mag.  4.7 


Riuht 
Aacension. 


1.006         •fO.II2 

56-.738    34".o5 


h     m 

23  55 


fl 

31.51 
31.12 

30.76 

30.45 
30.20 

30.01 
29.89 

29.85 
29.89 

30.01 

30.22 

30.50 
30.86 
31.29 

31.79 

32.34 
32.92 

33.53 
34.16 

34-77 


39 
36 

31 
25 
19 

12 

4 

4 

12 

21 

28 
36 
43 
50 
55 

58 
61 

63 
61 

59 


55 
50 
43 


35.36 
35.91 
36.41 
36.84 
37.18  3^ 

37.43  ^ . 
37.58  ^5 

37.64 
37.60 

37.46 


6 
4 

14 
22 


0.00 
+0.4 


-o.oi 
0.0 


37.24 
36.94 
36.59 
36.19 
35-77 


30 

35 
40 

43 

44 


35.33 
34.90  ^^ 
34.48  ^ 


43 


DecUna- 
donS. 


-66  2 


tt 


74-5 

73.4 
71.7 

69.5 
66.9 

63.9 
60.7 

57.2 
53-6 

49.9 

46.2 
42.6 

39.2 
36.1 

33.2 

30.7 
28.6 

27.0 

25.9 
25.4 

25.4 

25.9 
26.9 

28.5 
30.4 

32.7 
35.3 
38.1 

40.9 
43.7 

46.3 
48.6 

50.5 
52.0 

52.9 

53.3 
53.1 
52.3 


II 

17 
22 

26 
30 

32 

35 
36 

37 
37 

36 

34 

31 
29 

25 

21 
16 
II 

5 
o 

5 
10 

16 

19 

23 

26 
28 
38 
28 
36 

23 

19 

15 

9 

4 

2 
8 


30  Piscium. 
Mag.  4.7 


Right 
Ascension. 


h     m 

23  57 


2.463      -2.252 

3o«.465    59".09 


0.00        +0.15 
+0.4  0.0 

TBpfa  15) 


fl 

36.44 

36.34 
36.25 

36.18 

36.12 

36.08 
36.07 
36.09 
36.14 
36.23 

36.36 
36.53 
36.73 
36.97 
37.24 

37.54 

37.85 

38.17 

38.49 
38.81 

39.11 
39.40 

39.65 

39.87 
40.05 

40.19 
40.29 
40.36 

40.39 
40.38 

40.35 
40.30 
40.22 

40.13 
40.04 

39.93 
39.83 
39.73 


10 

9 

7 
6 

4 

I 
2 

5 

9 

13 

17 
20 

24 
27 
30 

31 
32 
32 
32 
30 

29 

25 

32 

18 

14 
10 

7 

3 

I 

3 

5 
8 

9 

9 
II 

10 
10 


Declina- 
tions. 


-628 


tt 


71.4 
71.9 

72.3 

72.5 
72.6 

72.5 
72.2 

71.7 

71.0 

70.0 


5 
4 


3 

5 

7 
10 

12 


14 
16 

19 


68.8 

67.4 
65.8 

62.0  '9 

21 

59.9 
57.8 

55-6 

53.6 
51.6 


21 

32 
20 
30 
18 


X6 


49.8 
48.2 
46.8  '4 

45-7  " 
44.9 


II 
8 
6 


44.3 
44.0 

43.9 
44.1 

44.5 

45.0 
45.6 

46.4 
47.1 
47.9 

48.6 
49.2 
49.8 


3 
I 

2 

4 
5 

6 
8 

7 
8 


6 
6 


SCeti. 

Mag.  4.6 


Right 


h     m 

23  59 


1.006     .-0.1x4 
36V059    7i".22 


0.00 
+0.4 


40.0I 

0.0 


8 
23.67 

23.56 
23.46 
23.38 
23.32 

23.27 
23.26 

23.27 
23.32 
23.41 

2354 

23.71 

23.91 
24.16 

24.43 

24.73 
25.05 

25.38 

25.71 
26.04 

26.35 
26.64 

26.90 

27.13 
27.32 

27.47 

27.57 
27.64 

27.67 

27.66 

27.62 

27.56 
27.47 

27.37 
27.27 

27.15 
27.04 

26.93 


II 

10 

8 
6 

5 


5 

9 

13 

17 
20 

25 
27 
30 

32 
33 
33 
33 
31 

29 
26 

23 
19 
15 

10 

7 

3 

I 

4 

6 

9 
10 

10 

12 

II 
II 


tioo& 


-1748 


37.2 

37-4 

37-5 

37-3 
36.8 


2 

I 
a 

5 
7 


9 
12 


36.1 
35-2 
34.0 

32.6  :i 
31.0 


29.1 
27.1 
25.0 
22.7 
20.4 


16 

90 

21 

23 
23 


18.I 


15 


.8»3 


13.7 
11.7 

9.9 

8.4 

7-2 

6.3 

5-7 
5.5 

5.6 

5-9 
6.6 

7.4 
8.4 

9-5 
10.6 

11.7 
12.8 

137 

14.5 
15.^ 
15.5 


21 

20 


u 

9 
6 

I 

3 

7 
8 

10 

II 

II 

II 
II 

9 
8 

6 
4 


1.050      -0.3JI 
23-.  188    33".2« 


0.00 
40.4 


4o.oa 
0.0 


JANUAKY,  1915. 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


4  OctantU  (Q.). 
Mag.  5.6 


Mean 
Solar 
Dfttc. 


Jan. 

0-3 
1-3 
2-3 
3-3 

4-3 
S'3 
6.3 
7.3 

8.3 

9-3 
10.3 

"-3 


Richt 
Ascen- 
sion. 


h  m 
I  42 

t 
19.08 

18.81 

18.55 
18.30 

18.07 

17.85 
17.61 

17.34 
17.06 

16.44 
16.12 


Dedi- 
nation 
Sauik. 


-8512 


ff 


"3 

15.81 

^3-3 

15-51 

U-3 

15.23 

15.3 

14.97 

16.3 

14.72 

17.2 

14.48 

18.2 

14.25 

19.2 

I4.V 

20.2 

13.74 

2X.2 

13.46 

22.2 

13-18 

83.2 

12.87 

24.2 

12.57 

25.2 

12.27 

26.2 

11.98 

27.2 

11.70 

2S.2 

11.43 

29.2 

II. 18 

30.2 

10.94 

31.2 

10.72 

0.94 
0.93 

0.89 
0.88 

0.88 
0.88 

0.90 

0.93 

0.96 

0.97 

0.96 
0.92 

0.86 

0.76 

0.65 
0.53 

0.43 
0.35 

0.27 
0.21 

0.16 

O.IO 

0.04 

9.96 

9.86 

9-74 
9.59 
9.43 

9.26 
9.08 
8.89 

8.71 


81  Menstt  (O.). 
Mag.  6.2 


g>lar 
ate. 


11.96 
I*  42" 

-«5**  "' 


-11.92 
9*  .88 

57".7o 


Jan. 

0-5 
1-5 
2.5 
3-5 

4.5 

5-5 
6.4 

7.4 

8.4 

9.4 

10.4 

11.4 

12.4 

13.4 
14.4 

15.4 

16.4 
17.4 
18.4 
19.4 

20.4 
21.4 
22.4 

23.4 

24.4 

25-4 
26.4 
27.4 

28.4 
29.4 

30.4 
31.4 


Right 
Ascen- 
sion. 


h  m 
5  46 
s 

51." 
50.98 

50.84 

50.72 

50.61 

50.51 
50.41 

50.31 

50.20 
50.07 

49.92 
49-74 

49.56 

49*36 

49.17 
48.98 

48.80 
48.63 
48.48 

48.33 

48.18 
48.02 

47.84 
47.65 

47.45 
47.24 
47.01 
46.78 

46.54 

46.31 
46.08 

45.87 


Decli- 
nation 
South. 


-8449 


tr 


46.43 
46.74 
47.02 
47.29 

47.57 
47.86 

48.16 

48.48 

48.83 
49.19 

49.54 
49.88 

50.21 

50.51 

50.77 
51.01 

51.25 
51.49 
5174 
52.01 

52.28 

52.58 
52.89 

53.19 

53.49 

53.77 
54.04 
54.28 

54.51 
54.71 
54.90 
55.08 


7  Octantis  (G.). 
Mag.  6.4 


Mean 
Solar 
Date. 


II. 10 

5»»46« 

-«4*'49' 


-11.05 
38«.i2 

49".43 


Jan. 

0.5 
1-5 
2.5 
3-5 

4.5 
5-5 
6.5 
7-5 

8.5 

9.5 
10.5 

"•5 


12 

13 
14 

15 

16 

17 
18 

19 

20 
21 
22 

23 

24 

25 
26 

27 

28 

29 
30 

31 


Right 
Ascen- 
sion. 


h  m 

7  17 

s 

8.95 
8.88 

8.81 
8.74 

8.70 
8.67 
8.66 
8.64 

8.61 

8.57 
8.49 
8.38 

8.22 
8.04 
7.86 
7.68 

7.51 
7.36 

7.23 
7.12 

7.01 
6.89 

6-75 
6.60 

6.42 
6.21 

5-97 
5.72 

5.46 
5-i8 
4.91 
4.66 


Decti- 
nation 
South. 


-8653 

// 

44.33 
44.68 

4502 

45.34 

45.66 

45.98 
46.31 
46.67 

47-05 
47.46 

47-87 
48.28 

48.68 
4905 

49.39 
49.72 

50.03 

50.33 
50.65 

50.97 

51.32 
51.68 

52.05 
52.42 

52.80 
53.18 

53.55 
53.90 

54.24 

54.55 
54.84 

55.13 


C  Octantis, 

Mag.  5.4 


Mean 
Solar 
Date. 


Jan. 

0.6 
1.6 
2.6 
3.6 


Right 
Ascen- 
sion. 


h  m 
9     9 

8 
21.52 
21.62 
21.72 
21.81 


DecU- 
nation 
South. 


-8519 


// 


18.47        -18.45 

Iyh     lyXtt  0*.79 

-86^53' 

EQl>hi5] 


53".55 


4.0 

21.90. 

5-6 

22.01 

6.6 

22.13 

7.6 

22.26 

8.6 

22.40 

9.6 

22.52 

10.6 

22.64 

II. 6 

22.73 

12.6 

22,79 

13.6 

22.83 

14.6 

22.86 

15.6 

22.88 

16,6 

22.91 

17.6 

22.94 

18.6 

22.99 

19.6 

23.05 

20.6 

23.12 

21-5 

23.19 

22.5 

23.26 

23-5 

23.31 

24.5 

23.34 

25-5 

23.36 

26.5 

23.37 

27.5 

23.3  s 

28.S 

2332 

29.5 

23.28 

30.5 

23.24 

31-5 

23.21 

3-33 
367 
4.01 

4.33 

4-63 
4-94 
525 
5.58 

5-94 
6.32 

6.72 
7.13 

7-55 
7.96 

8.35 
8.71 


9.05 

9-39 
9.72 

20.05 


20.41 
20.78 
21.17 
21.58 

21.99 
22.41 
22.83 
23.24 

23.64 
24.02 

24.39 
24.74 


ff  Octantis. 

Mag.  6.3 


Mean 
Solar 
Date. 


12.26       -12.22 

9»»    9»     i4".2i 

-«5°  19'     28".o8 


Right 
Ascen- 
sion. 


Jan. 

0.7 

1.7 
2.7 

3.7 

4.7 
5-7 
6.7 
7-7 

8.7 

9.7 
10.7 

11.7 

12.6 
13.6 
14.6 
1 5-6 

16.6 
17.6 
18.6 
19.6 

20.6 
21.6 
22.6 
23.6 

24.6 
25.6 
26.6 
27.6 

28.6 
29.6 
30.6 
31.6 


h  m 
1059 

8 
56.85 
57.02 

57.18 
57.34 

57.51 
57.67 

57-85 
58.05 

58.26 
58.46 
58.66 

58.85 

59.02 

59.17 
59.30 

59.43 

59*55 

59.67 
59.81 

59.96 

60.12 
60.28 
60.44 
60.59 

60.75 
60.89 
61.02 
61.13 


Dedi- 
nation 

South. 


-84    7 

55-" 
55.38 

55-63 
55.86 

56.08 
56.30 
56.52 
56.7s 

57-00 
57.28 

57-59 
57.92 

58.26 
58.61 

58.95 
59.26 

59-56 

59-85 
60.13 

60.40 

60.69 
60.99 
61.31 
61.65 

62.00 
62.37 

62.75 
63-13 


61.24  63.51 

61.33  63.88 

61.41  64.24 

61.49  I  64.58 


9.78 

10^59' 
-«4<'    8' 


-9.73 
56". 00 

1 1  ".87 
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FEBKUARY,  1915. 


APFARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


4  OotantiB  (Q.). 
Mag.  5.6 


81  Menstt  (O.). 
Mag.  6.2 


7  Octantig  (Q.). 
Mag.  6.4 


C  OotantiB. 
Mag.  5.4 


7  0ctntis. 

Mag.  6.3 


Mean 
8olar 
Date. 

Right 
Ascen- 
sion. 

Feb. 

h  m 
I  42 

s 

0.2 

10.72 

X.2 

10.49 

2.2 

10.25 

3-2 

10.01 

4.2 

9-75 

5-2 

6.2 

9-47 
9.18 

7.2 

8.89 

8.2 

8.59 

9.2 

10.2 

8.31 
8.06 

IX.2 

7-83 

12.2 

7.61 

13-2 

7.41 

14.2 

7.21 

152 

7.00 

16.2 
17.2 
18.2 

6.79 
6.56 
6.32 

19.2 

6.07 

20.2 

5.82 

21.2 

5-57 

22.1 
231 

532 
S.08 

24.1 

4.87 
4.66 

26.1 

4-47 

27.1 

4.29 

28.1 
29.1 

4.13 
396 

30.1 

3I-I 

3-79 
3.60 

Decli- 
nation 
South. 


Mean 
Solar 
Date. 


-85  12 


ft 


8.71 

8.54 

8.39 
8.26 

8.13 
7-99 

7-83 
7.64 

7.42 
7.17 
6.91 
6.64 

6.38 
6.13 

5-90 
5-68 

5-47 

5-27 

5-07 
4.86 

463 

4.37 
4.10 

3-8i 

3-50 
318 

2.86 

2.55 

2.25 
1.97 
1.69 

1.43 


Feb. 

0.4 

1.4 
2.4 

3-4 

4-4 

5-4 
6.4 

7-4 

8.4 

9.4 

10.4 

II. 4 

12.3 

133 
14.3 
^5-3 

16.3 

17-3 
18.3 

193 

20.3 
21.3 
22.3 

23-3 

24.3 

25-3 
26.3 

27-3 

28.3 

293 
30-3 
31-3 


Right 
Ascen- 
sion. 


h  m 

5  46 

s 
45-87 
45.66 

45-45 
45-25 

45-05 
44.84 

44.60 
44-34 

44.07 

43-78 

43-49 
43-21 

42.96 

42.72 
42.48 
42.24 

42.01 

41.77 

41.53 
41.28 

41.01 

40.73 

40.45 
40.16 

39.86 

39-55 
39.26 

38.99 

38.72 
38.46 
38.21 

37.96 


Decli- 
nation 
South, 


Mean 
Solar 
Date. 


-8449 


it 


55.08 

55.27 
5546 

55-67 

55-90 

56.15 
56.41 

56.66 

56.88 

57.07 
57.24 
57.38 

57.50 
57.62 

57.75 
57.88 

58.04 
58.20 

58.38 
58.56 

58.73 
58.89 

59-04 
59.17 

59-27 
59.35 
59.41 
59.46 

59.51 
59-56 
59.63 
59.71 


"•95 
i^  42" 

■85°  II 


-II. 91 

9».88 

57  "-70 


II. 10 
5*^46- 
-84**  49' 


-11.06 

38".  12 

49"-43 


Feb. 

0.4 
1.4 

2.4 
3.4 

4.4 

5-4 
6.4 

7.4 

8.4 

9.4 
10.4 

11.4 

12.4 

13.4 
14.4 

15.4 

16.4 
17.4 
18.4 
19.4 

20.4 
21.4 
22.4 

23.4 

24.4 

25.4 
26.4 

27.4 

28.4 
29.4 

30.4 
31.4 


Right 
Ascen- 
sion. • 


h  m 

7  17 

s 
4.66 

4.42 

4.19 

3.98 

3.77 
3-54 
3-28 
2.99 

2.66 
2.31 

1-95 
1-59 

1.23 
0.90 
0.58 
0.29 


10.00 
9.71 
9.41 
9.10 

8.76 
8.40 
8.02 
7.61 

7.19 

6.77 

6.3s 
5-94 

5-55 

5-17 
4.82 

4.47 


Decli- 
nation 
South. 


Mean 
Solar 
Date. 


e       / 


-8653 


;f 


55-13 
55.40 
55-68 

55.99 

56.32 
56.66 
57.02 

57-39 

57.74 
58.07 

58.37 
58.65 

58.90 
59-14 
59.38 
59.62 

59.89 
60.18 

60.47 

60.76 

61.06 
61.36 
61.65. 
61.92 

62.17 
62.40 
62.61 
62.81 

62.99 
63.18 

63.38 
63.60 


18.49      -18.46 


o».79 


Feb. 


4 

5 
6 

7 

8 

9 
10 

II 

12 

13 
14 

15 

16 

17 
18 

19 

20 
21 
22 

23 

24 

25 
26 

27 

28 
29 
30 
31 


Right 
Ascen- 
sion 


Dedt- 
nation 
South. 


Mean 

Solar 
Date. 


h  m 


9     9  1-85  19 


tr 


23.21 

23.18 
23.17 

23-17 

23.16 
23.16 

23-15 
23.12 

23.06 
22.98 
22.88 

22.77 

22.66 

22.57 

22.48 
22.41 

22.35 

22.29 
22.23 
22.16 

22.07 
21.98 
21.87 

21-73 

21.58 

21.42 
21.26 
21.09 

20.93 

20.79 
20.66 

20.55 


24.74 
2509 

25-43 
2579 

26.17 
26.58 
27.00 

27-43 

27.87 
28.30 
28.71 
29.10 

29.47 
29.82 

30.15 
30.48 

30.82 
31.18 

31-56 
31.96 

32.36 
32.76 

33-16 

33-56 

33-94 
34.30 
3464 
34.97 

35-29 
35.61 

35-93 
36.26 


yh  j^m 


-86^  53' 

[Bph  15) 


53  "-55 


12.27 
9^    9a 

-«5«  19' 


-12.23 

14". 21 

28".o8 


Feb. 

0.6 
1.6 
2.6 
3.6 

4.6 

5-6 
6.6 
7.6 

8.6 

9.6 

10.6 

II. 6 

12.6 
13.6 
14.6 
15.6 

16.6 
17.6 
18.5 
19-5 

20.5 

21-5 
22.5 

23.5 

24-5 

25-5 
26.5 

27-5 

28.5 

29-5 
30.5 
31-5 


Right 
Ascen- 
sion. 


h  m 
II    o 

s 

1-49 

1.57 
1.67 

1.78 

1.90 
2.02 
2.14 
2.25 

2.34 
2.42 

2.47 
2.51 

2.54 
2.58 
2.62 
2.67 

2.73 
2.80 

2.88 

2.^ 

3  01 
307 
3-II 
3-13 

3-14 
3-14 
3-^3 
3-" 

3.10 
3.10 
3.10 
3.12 


Dcdi- 

natioa 
SimA. 


-84   8 

n 

4-5* 
4.90 

5-23 

5-56 

5.90 
6.26 

6.6s 

7.07 

7.50 
7-93 
8.35 
8.7s 

9.14 

9-51 
9.86 

10.31 

10.57 
I0.Q3 
ir.31 
11.70 

i2.ri 
12.53 
12.95 

13.81 

14.23 
14-64 
1^.02 

15-39 
15-75 
16.11 
16.48 


9-79 
10^  59" 

-84**    8' 


-9-74 
56".oo 
II  ".87 


MAKCH",  1915. 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


4  OcCantlfl  (a.). 

81  Menstt  (Q.). 

7  Octantts  (Q.). 

Z  Ootantls. 

Tf  Octaxitls. 

Mag.  5.6 

Mag.  6.2 

Mag.  6. 

4 

Mag.  5.4 

] 

Mag.  6.3 

Mean 

Rich! 

Decli- 

Mean 

Right 

Decli- 

Mean 

Right 

Decli- 

Mean 

Right 

Decli- 

Mean 

Right 

Decli- 

Solar 

Aaoen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Date. 

South. 

Date. 

ston. 

South. 

Date. 

sion. 

South. 

Date. 

sion. 

South. 

Date. 

sion. 

South. 

li  m 

•     f 

h  m 

0     / 

h  m 

«     f 

h  m 

•     / 

h  m 

•       r 

Mar. 

I  41 

-85  II 

It 

Mar. 

5  46 

-8449 

Mar. 

7  16 

-8654 

Mar. 

9     9 

•«5i9 

Mar. 

II    0 

-«4    8 

O.I 

s 
64.13 

62.25 

0.3 

38.72 

59-51 

0.4 

s 
65.55 

2-99 

0.4 

s 
20.93 

35-29 

0.5 

8 
3-10 

15.39 

I.I 

63.96 

61.97 

1.3 

38.46 

59-56 

1.4    65.17 

3-18 

1.4 

20.79 

35-61 

1-5 

3.10 

15.75 

2.1 

63.79 

61.69 

2.3 

38.21 

59.63 

2.4  1  64.82 

3-38 

2.4 

20.66 

35-93 

2.5 

3.10 

16.11 

3-1 

63.60 

61.43 

3-3 

3796 

59-71 

3-4 

64.47 

3-60 

3-4 

20.55 

36.26 

3.5 

3-12 

16.48 

4.1 

63.40 

61.17 

4.3 

37.70 

59.82 

4.4 

64.11 

3.83 

4.4 

20.44 

36.62 

4.5 

3.15 

16.86 

S.I 

63.18 

60.90 

5-3 

37.42 

59.95 

5.4    63.73 

4.09 

5-4 

20.31 

37'00 

5.5 

3.18 

17.27 

6.1 

62.95 

60.61 

6.3 

37.12 

60.06 

6.3    63.33 

4.35 

6.4 

20.17 

37-38 

6.5 

3-20 

17.70 

7.1 

6a.73 

60.29 

7.3 

36.80 

60.15 

7-3 

62.89 

4.60 

7-4 

20.01 

37-77 

7.5 

3-20 

18.15 

8.1 

6a.5i 

59.94 

8.3 

36.48 

60.23 

8.3 

62.42 

4.84 

8.4 

19.83 

38.16 

8.5 

3-19 

18.59 

9.1 

62.31 

59.57 

9.3 

36.16 

60.27 

9-3 

61.94 

5-04 

9-4 

19.62 

38.52 

9-5 

3.16 

19.03 

10. 1 

62.14 

59.19 

10.3 

35-85 

60.28 

10.3 

61.45 

5.21 

10.4 

19.40    38.86 

10.5 

3." 

19.45 

ii.i 

61.99 

58.82 

"3 

35-55 

60.26 

"•3 

60.97 

5-36 

11.4 

19.18  '  39.17 

".5 

3.06 

19.86 

la.i 

61.86 

58.46 

"3 

35-26 

60.24 

".3 

60.52 

5.50 

12.4 

18.97     39.47 

12.S 

3.00 

20.24 

13.1 

61.74 

58.13 

13.3 

34-98 

60.22 

13-3 

60.09 

5.62 

134 

18.77  j  39-75 

13-5 

2.95 

20.60 

14.1 

61.62 

57.80 

14.3 

34.72 

60.21 

14.3 

59.67 

5-75 

14.4 

18.59  '  40.03 

14.5 

2.91 

20.95 

15.1 

61.48 

57.49 

15.3 

34.47 

60.21 

15-3 

59.28 

5-88 

15.4 

18.42    40.30 

15.5 

2.87 

21.30 

16. 1 

^1.35 

57.19 

16.3 

34.20 

60.23 

16.3 

58.89 

6.04 

16.4 

18.25 

40.58 

16.5 

2.84 

21.65 

17.1 

61.20 

56.89 

17.3 

33.94 

60.27 

17.3 

58.50 

6.21 

17-4 

18.08    40.88 

17-5 

2.82 

22.02 

18. 1 

61.04 

56.59 

18.3 

33-67 

60.31 

18.3 

58.09 

6.38 

18.4 

17.92    41.20 

18.5 

2.80 

22.40 

19.1 

60.87 

56.27 

19.3 

33.39 

60.34 

19.3    57.67 

6.57 

IQ.4 

17.74 

41.53 

19-5 

2-77 

22.80 

20.1 

60.70 

55.92 

20.2 

33.10 

60.37 

20.3 

57-22 

6.75 

20.4 

17.55 

41.86 

20.5 

2.74 

23.20 

21.1 

60.54 

5556 

21.2 

32.80 

60.38 

21-3 

56.76 

6.93 

21.4 

17.34 

42.18 

21.5 

2.70 

23.60 

aa.i 

60.38 

55.19 

22.2 

32.50 

60.37 

22.3 

56.28 

7.08 

22.4 

17.12 

42.50 

22.5 

2.64 

24.01 

23.1 

60.25 

54.80 

23.2 

32.19 

60.34 

23.3 

55-79 

7.21 

23.4 

16.88 

42.81 

23.5 

2.57 

24.43 

24.1 

60.13 

54.41 

24.2 

31.88 

60.29 

24-3 

55-29 

7-32 

24.4 

16.63 

43.10 

24.5 

2.48 

24.83 

25.1 

60.0a 

54.01 

25.2 

31-58 

60.21 

25.3 

54.79 

7.42 

25-4 

16.38 

43.37 

25-5 

2.38 

25.21 

26.1 

59-92 

53.62 

26.2 

31-29 

60.12 

26.3 

54.30 

7.49 

26.4 

16.13 

43.61 

26.4 

2.28 

2557 

27.1 

59.85 

5323 

27.2 

31.02 

60.03 

27.3 

53.83 

7-56 

27.4 

15-88 

43.85 

27.4 

2.18 

25.92 

28.1 

5978 

52.86 

28.2 

30.75 

59-94 

28.3 

53-38 

7.62 

28.4 

15.64 

44.07 

28.4 

2.08 

26.26 

29.1 

59.70 

52.51 

29.2 

30.49 

59-86 

29-3 

52.95 

7.68 

29.4 

15-43 

44.30 

29.4 

2.00 

26.58 

30.1 

59.62 

52.18 

30.2 

30.24 

59.80 

30.3 

52.53 

7.76 

30.4 

15.22 

44.53 

30.4 

1.93 

26.91 

31.0 

59.52 

51.86 

31.2 

29.99 

5976 

31-3 

52.12 

7.86 

31.4 

15.02 

44.79 

31-4 

1.87 

27.25 

11.95       -11.91 

11.10      -11.06 

18.50       - 

18.47 

12.28    -12.24 

9 

79         -9-74 

I*'  42"        9*.88 

S^  46"    38".  12 

yh   lym 

o".79 

9»»    9»     i4«.2i 

10^ 

59»     56».oo 

-»5*  11'      S7".7o 

-84*^49'     49"-43 

-86^53'     5, 

3".55 

-85**  19'     28".o8 

-84^ 

8'     ii".87 

[Eph  15 

] 

490 


APKIL,  1915. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


4  Ootantls  (O.). 
Mag.  5.6 

81Me]iMe(a.). 
Mag.  6.2 

7  Octanttfl  (Q.). 
Mag.  6.4 

C  Octantts. 
Mag.  5.4 

17  Octantls. 

Mag.  6.3 

Mean 
Solar 
Date. 

1 

Right  1  DecU- 

Ascen-  |  nation 

sion.    '  SoiUk. 

Mean 
Solar 
Date. 

Right 

Ascen> 

sion. 

Decli- 
nation 
SotUk. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
South. 

Mcui 

Solar 
Date. 

Right 
Ascen-- 
sion.  ; 

Beet 

nation 

•    1 

fa  m 

•    / 

h  m 

0       r 

h  m 

0          f 

fa  m 

e       t 

h  m  ' 

Apr. 

I  41 

-«5" 

Apr. 

5  46 

-8449 

Apr. 

7   16 

0 

-8654 

n 

Apr. 

9     9 

-8519 

Apr. 

10  59  r«4  8 

o.o 

8 

59-52 

51.86 

0.2 

s 

29.99 

5976 

0.3 

8 
52.12 

7.86 

0.4 

s 
15.02 

44.79 

0.4 

8 
61.87 

27.25 

I.O 

59-41 

51.53 

1.2 

29.72 

59-74 

1-3 

51-69 

7.98 

1.4 

14.81 

45.06 

1.4 

61.81  1    27.61 

2.0 

59-28 

51.17 

2.2 

29.44 

59-71 

2.3 

51-23 

8.II 

2.4 

14.60 

45-35 

a. 4 

61.75      27.09 

3° 

59.16 

50.80 

3.2 

29.14 

59-68 

3-3 

50.76 

8-23 

3.4 

14.37 

45-64 

3-4 

61.67 

^.fi 

4.0 

59.03 

50.40 

4.2 

28.84 

59-62 

4.3 

50.25 

8.33 

4.3 

14.12 

45-93 

4.4 

61.58 

28.78 

50 

58.93 

49.98 

5.2 

28.53 

59-53 

5-3 

49.72 

8.42 

5-3 

13.84 

46.21 

5-4 

61.47 

29.18 

6.0 

58.86 

49-55 

6.2 

28.22 

59-42 

6.3 

49.19 

8.47 

6-3 

13-55 

46.46 

6.4 

61.35 

29.56 

70 

58.81 

49.13 

7-2 

27.92 

59-28 

7-3 

48.67 

8.50 

7-3 

13.26 

46.67 

7-4 

61.21 

29.92 

8.0 

58.76 

48.71 

8.2 

27.64 

59.12 

8-3 

48.17 

8.50 

8.3 

12.98 

46.86 

8.4 

61.06 

30.25 

9.0 

58.73 

48.32 

9.2 

27.38 

58.96 

9.3 

47.70 

8.49 

9-3 

12.71 

47.03 

9.4 

60.93 

30.556 

lO.O 

58.72 

47-94 

10.2 

27.14 

58.81 

10.3 

47.24 

8.48 

10.3 

12.45 

47.19 

10.4 

60.80 

30-^S 

II. 0 

58.69 

47.59 

II. 2 

26.90 

58.67 

".3 

46.82 

8.48 

".3 

12.20 

47.35 

11.4 

60.68 

31.14 

12.0 

58.66 

47.25 

12.2 

26.67 

58.55 

12.2 

46.41 

8.49 

12.3 

11.97 

47.52 

12.4 

60.57 

31-4* 

130 

58.61 

46.90 

13-2 

26.43 

58.44 

13.2 

45-99 

8.52 

13.3 

11.74 

47.71 

13-4 

60.47 

31.71 

14.0 

58.56 

46.56 

14.2 

26.20 

58.34 

14.2 

45-57 

8.56 

14-3 

II. 51 

47-91 

14.4 

60.38 

32.02 

150 

58.49 

46.21 

15.2 

25.95 

58.24 

15-2 

45.14 

8.60 

15.3 

11.28 

48.12 

15-4 

60.28 

32.34 

16.0 

58.43 

45.86 

16.2 

25.68 

58.14 

16.2 

44.69 

8.65 

16.3 

11.03 

48.33 

16.4 

60.17 

32.66 

17.0 

58.37 

45-48 

17.2 

25.42 

58.02 

17.2 

44-23 

8.69 

17.3 

10.77 

48.54 

17.4 

60.06  i   3J.99 

17.9 

58.32 

45.08 

18.2 

25.16 

5789 

18.2 

43-74 

8.72 

18.3 

10.50 

48.74 

18.4 

59  93    33'S5 

18.9 

58.28 

44.67 

19.2 

^4.89 

57-74 

19.2 

43.25 

8.72 

19.3 

10.22 

48.93 

19.4 

59.79    3S'^ 

19.9 

58.26 

44.27 

20.2 

24.62 

57.56 

20.2 

42.75 

8.69 

20.3 

9.92 

49.11 

20.4 

59.64    33-99 

20.9 

58.26 

43-85 

21.2 

24.34 

57.36 

21.2 

42.25 

8.66 

21.3 

9.62 

49.26 

21.4 

59.47  !  34»9 

21.9 

58.28 

43-43 

22.2 

24.09 

57-15 

22.2 

41.76 

8.60 

22.3 

9-31 

49.39 

22.4 

59-30    34.5* 

22.9 

58.30 

43.02 

23.2 

23.86 

56.94 

23.2 

41.29 

8.53 

23-3 

9.01 

49-51 

23.4 

59-13    ^^^ 

23-9 

58.33 

42.63 

24.2 

23.63 

56-72 

24.2 

40.85 

8.45 

24.3 

8.72 

49.61 

24.4 

58.96    35.10 

24.9 

58.36 

42.27 

25.1 

23-41 

56.51 

25.2 

40.42 

8.36 

25.3 

8.46 

49.69 

25.4 

58.81    35.34 

25.9 

58.39 

41.92 

26.1 

23.21 

56.32 

26.2 

40.01 

8.30 

26.3 

8.20 

49.79 

26.4 

58.66    35.5S 

26.9 

58.41 

41.58 

27.1 

23.01 

56.15 

27.2 

39.61 

8.26 

27.3 

7.96 

49.91 

27.4 

58.53  '  35-8^ 

27.9 

58.41 

41.25 

28.1 

22.80 

56.00 

28.2 

39.20 

8.22 

28.3 

7.72 

50.04 

28.4 

58.41  ,  36.08 

28.9 

58.40 

40.91 

29.1 

22.57 

55-85 

29.2 

38.79 

8.21 

29-3 

7.48 

50.19 

29.4 

58.28    36.35 

29.9 

58.38 

40.54 

30.1 

22.34 

55-69 

30.2 

38.35 

8.21 

30.3 

7.21 

50.35 

30.4 

58.15    36.65 

309 

58.37 

4a  15 

3I-I 

22.08 

55-51 

31.2 

37-88 

8.18 

31-3 

6.93 

50.52 

31-4 

58.00    36.9s 

11.94        -11.90 

II. 10      -11.06 

18.51      - 

18.48 

12.28      -12.24 

9.80        -9.7s 

jh  ^m          ^i  gg 

5'»46«     38«.i2 

yh    17™ 

0-.79 

9*^    9»     i4».2i 

10^  59«     56'.oo 

-85^ 

"'      5 

7".70 

-84« 

49'     4< 

9".43 

-86** 

53'     5, 

3".55 

-85^ 

19'    al 

B".o8 

-84^ 

8'     i: 

[     .0, 

[BDhzs] 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


4  OctentU  (a.). 
Mag.  5.6 

81  Mense  (Q.). 
Mag.  6.2 

7  Ootanttfl  (Q.)* 
Mag.  6.4 

C  Ootantii. 

Mag.  5.4 

V  Octantls. 
Mag.  6.3 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
South. 

Mean 
Solar 
Date. 

'Right 
Ascen- 
sion. 

Decli- 
nation 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
South. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
South, 

,    h  m 

•     / 

h  m 

0     /' 

h  m 

0     f 

h  m 

0       r 

h  m 

0     / 

May      I  41 

-85  IX 

r/ 

May 

5  46 

-8449 

May 

7  16 

-8654 

May 

9    8 

-8519 

May 

1059 

-84   8 

It 

s 
0-9    58-37 

40.15 

I.I 

s 
22.08 

55.51 

1.2 

37^88 

8.18 

1.3 

s 

66.93 

50.52 

1.4 

s 
58.00 

36.95 

1.9 

58.36 

39.74 

2.1 

21.82 

55.32 

2.2 

37.39 

8.14 

2.3 

66.63 

50.67 

2.3 

57-84 

37-25 

2.9 

58.38 

39.31 

3-1 

21.57 

55-" 

3-2 

36.89 

8.07 

3-3 

66.32 

50.80 

3.3 

57-66 

37-54 

3-9 

58-43 

38.89 

4.1 

21.33 

54.85 

4.2 

36.40 

7-97 

4.3 

65.99 

50.89 

4.3 

57-46 

37.81 

.  4.9 

58.49 

38.47 

5-1 

21.10 

54.58 

5.2 

35-93 

7.84 

5.3 

65.67 

50.95 

5-3 

57.26 

38.05 

5-9 

58.58 

38.07 

6.1 

20.90 

54.30 

6.2 

35.48 

7.70 

6.3 

65-36 

51.00 

6.3 

57.06 

38.26 

6.9 

58.68 

3770 

7-1 

20.71 

54.03 

7.2 

35-o6 

7-55 

7.3 

65.08 

51-03 

7.3 

56.87 

38.45 

7-9 

58.77 

3736 

8.1 

20.54 

53.77 

8.2 

34.68 

7-41 

8.3 

64.81 

51-05 

8.3 

56.68 

38.63 

8.9 

58.85 

37.04 

9.1 

20.38 

53.53 

9.2 

34.31 

7.29 

9.3 

64.55 

51.08 

9-3 

56.52 

38.81 

9.9 

58.92 

36.73 

10. 1 

20.21 

53.31 

10.2 

33.96 

7.18 

10.2 

64.30 

51.12 

10.3 

56.37 

38.98 

10.9 

58.98 

36-41 

II. I 

20.05 

53.10 

II. 2 

33.60 

7.08 

II. 2 

64.06 

51.17 

"•3 

56.22 

39.17 

11.9 

59.0a 

36.09 

12. 1 

19.87 

52.89 

12.2 

33.23 

6.98 

12.2 

63.81 

51.24 

12.3 

56.07 

39.37 

12.9 

59.06 

35.76 

13-1 

19.69 

52.68 

13.2 

32.85 

6.89 

13.2 

63.56 

51-30 

133 

5592 

39.57 

139 

59" 

35.42 

14. 1 

19.50 

52.47 

14.2 

32.45 

6.80 

14.2 

63.29 

51.38 

14.3 

55.76 

39.79 

14.9    59- »7 

35.07 

15.1 

19.31 

52.25 

15.2 

32.03 

6.70 

15.2 

63.01 

51-44 

15.3 

55-59 

40.00 

'5-9 

59-34 

34.70 

16. 1 

19-12 

52.00 

16.2 

31.62 

6.58 

16.2 

62.72 

51.49 

16.3 

55-40 

40.21 

26.9 

59-33 

34.33 

17. 1 

18.93 

51.73 

17.2 

31.19 

6.44 

17.2 

62.43 

51.53 

17.3 

55.21 

40.42 

17.9 

5942 

33.95 

18. 1 

18.74 

51.44 

18.I 

30.77 

6.28 

18.2 

62.12 

51.54 

18.3 

55.00 

40.61 

18.9 

5954 

33  57 

19.1 

18.56 

51.13 

19. 1 

30.35 

6.10 

19.2 

61.82 

51.53 

19.3 

54.79 

40.78 

19.9 

59.66 

33-30 

20.1 

18.40 

50.82 

20.1 

29-95 

5.90 

20.2 

61.51 

51.50 

20.3 

54.57 

40.93 

flo.9 

59-81 

32.86 

21. 1 

18.24 

50.51 

21. 1 

29.58 

5-70 

21.2 

61.22 

51.46 

21.3 

54.36 

41.06 

21.9 

5996 

32.54 

22.1 

18. 1 1 

50.20 

22.1 

29.23 

5-49 

22.2 

60.95 

51.41 

22.3 

54.15 

41.17 

22.9 

60.09 

32.23 

23.1 

17.99 

49.90 

23.1 

28.91 

5-29 

23.2 

60.69 

51.36 

23.3 

53-96 

41.28 

23.9 

60.23 

31.94 

24.1 

17.87 

49-63 

24.1 

28.60 

5-" 

24.2 

60.45 

51-32 

24.3 

53.78 

41.38 

24.9 

60.34 

31.66 

25.1 

17.76 

49.38 

25-1 

28.29 

4.95 

25.2 

60.22 

51.30 

25.3 

53-62 

41.50 

25.9 

60.44 

31.38 

26.1 

17.62 

49.14 

26.1 

27.98 

4.81 

26.2 

59.98 

51.30 

26.3 

53.46 

41.63 

26.9 

60.53 

31.08 

27.1 

17.48 

48.90 

27.1 

27.64 

4.68 

27.2 

59-73 

51.31 

27.3 

53-29 

41.78 

27.9 

60.61 

30.76 

28.1 

17-32 

48.65 

28.1 

27.28 

4.54 

28.2 

59.47 

51.32 

28.3 

53." 

41.95 

28.9 

60.70 

30.43 

29.1 

17-15 

48.39 

29.1 

26.89 

4.38 

29.2 

59.19 

51-33 

29.3 

52.92 

42. XI 

29.9 

60.82 

30.07 

30.1 

16.99 

48.10 

30.1 

26.49 

4.20 

30.2 

58.89 

51-33 

30.3 

52.72 

42.27 

30.9 

60.96 

29.70 

31. 1 

16.84 

47.77 

31. 1 

26.10 

3-99 

31.2 

58.59 

51.30 

31-3 

52.50 

42.41 

31.9 

61.12 

29-34 

32.0 

16.70 

47.43 

32.1 

25.73 

3-75 

32.2 

58.28 

51-23 

32.3 

52.27 

42.52 

11.93        -11.89 

II. 10      -11.05 

18.50         - 

18.48 

12.29      -12.24 

9.80        -9.75 

i^  42"        9-.88 

S^  46**     38M2 

^h  17m 

0-.79 

9*»    9™     14".  2 1 

^^  59"     56'.oo 

-^S"* "'     S7"-70 

-«4**49'     49".43 

-86^53'     S3 

;".55 

-«5*'  19'     28".o8 

-«4**    8'     ii".87 

[Bph  is] 
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APPARENT  PLACES  OP  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


4  OctaatU  (Q.). 
Mag.  5.6 

31  Mensse  (Q.). 
Mag.  6.2 

7  Octantli 

Mag.  6 

4 

C  Octantls. 
Mag.  5.4 

i7  0ctratiK. 

Mag.  6.3 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
South, 

Mean 

Solar 
Date. 

Risht 
Ascen- 
sion. 

DecU- 
nation 
South. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
South. 

Mean 
Solar 
Date. 

Risht 
Ascen- 
sion. 

DecU- 
nation 
South. 

Mean 
Solar 
Date. 

Rifht 

Ascen- 
sion. 

Dcdi- 

Scmtk. 

h  m 

0     t 

h  m 

9     / 

h  m 

«     f 

h  m 

•     / 

h  m 

•      r 

June 

I  42 

-85  II 

June 

5  46 

-8449 

June 

7   16 

-86  S3 

ft 

June 

9     8 

-8519 

June 

1059 

-84  8 

0.9 

s 
1. 12 

29.34 

I.O 

8 
16.70 

47-43 

I.I 

s 
25-73 

63.75 

1.2 

58*28 

51.23 

1.3 

s 
52.27 

42.52 

1.9 

1.30 

29.01 

2.0 

16.58 

47.08 

2.1 

25.38 

63.50 

2.2 

57.99 

51.13 

2.3 

52.04 

42.60 

2.9 

1.49 

28.72 

3.0 

16.48 

46.73 

3-1 

25.07 

63.24 

3.2 

57-72 

51.02 

3.? 

51.82 

42.67 

3-9 

1.68 

28.44 

4.0 

16.40 

46.39 

4-1 

24.78 

62.98 

4.2 

57.46 

50.90 

4.3 

51.61 

42.71 

4.9 

1.86 

28.18 

5.0 

16.33 

46.08 

5.1 

24.53 

62.73 

5-2 

57-23 

50.78 

5-3 

51.42     42.74 

5-9 

2.03 

27.94 

6.0 

16.26 

45.78 

6.1 

24.29 

62.50 

6.2 

57.01 

50.67 

6.3 

51.24 

42.77 

6.9 

2.19 

27.70 

7.0 

16.20 

45.50 

7.1 

24.05 

62.29 

7.2 

56.80 

50.57 

7.2 

51.06 

42.81 

7.9 

2.33 

2747 

8.0 

16.13 

45.23 

8.1 

23.81 

62.08 

8.2 

56.58 

50.49 

8.2 

50.90    42-86 

8.9 

2.48 

27.23 

9.0    16.05 

44.96 

9.1 

23.56 

61.88 

9.2 

56.36 

50.41 

9.2 

50.73     42.91 

9.9 

2.62 

26.98 

lO.O 

15.96 

44.69 

10. 1 

23.30 

61.68 

10.2 

56.13 

50.33 

10.2 

50.55    42.98 

10.9 

2.77 

26.72 

II.O 

15.87 

44.41 

II. 1 

23.02 

61.48 

II.2 

55.89 

50.26 

II. 2 

50.37    43.<H 

11.8 

2.92 

26.45 

12.0 

15.78 

44.11 

12. 1 

22.74 

61.26 

12.2 

55.65 

50.18 

12.2 

50.18 

43'" 

X2.8 

3.10 

26.18 

13.0 

15.69 

43.79 

13-I 

22.45 

61.02 

13.2 

55-39 

50.08 

13-2 

4997 

43-17 

13.8 

3.28 

25.89 

14.0 

15.60 

43.46 

14. 1 

22.15 

60.76 

14.2 

55-13 

49-96 

14.2 

49.76 

43" 

14.8 

3.48 

25.60 

iS-o 

15-52 

43." 

15.1 

21.87 

60.49 

15.2 

54.87 

49.82 

15.2 

49-53 

4323 

15.8 

3.70 

25.33 

16.0 

15.46 

42.75 

16. 1 

21.61 

60.20 

16. 1 

54.61 

49.66 

16.2 

49.30  '  43-M 

16.8 

392 

25.08 

17.0 

15.41 

42.39 

17.1 

21.37 

59.89 

17. 1 

54.36 

49.49 

17.2 

49.09 

43-»3 

17.8 

4.15 

24.85 

18.0 

15.38 

42.03 

18.1 

21.15 

59-59 

18. 1 

54.12 

49-30 

18.2 

48.87 

43-« 

18.8 

4.38 

24.64 

18.9 

15.37 

41.68 

19. 1 

20.97 

59-29 

19. 1 

53.91 

49.10 

19.2 

48.66 

43-^6 

19.8 

4.60 

24.46 

19.9 

15.36 

41.36 

20.1 

20.81 

59.01 

20.1 

53.72 

48.91 

20.2 

48.48  1  43-" 

20.8 

4.80 

24.29 

20.9 

15.34 

41.07 

21. 1 

20.65 

58.75 

21. 1 

53-54 

48.75 

21.2 

48.31 

43<'7 

21.8 

4.98 

24.12 

21.9 

15.33 

40.79 

22.1 

20.49 

58.51 

22.1 

53-35 

48.60 

22.2 

48.15 

43-04 

22.8 

5.15 

23.94 

22.9 

15.30 

40.52 

23.1 

20.32 

58.29 

23.1 

53-17 

48.46 

23.2 

47.98 

43-<» 

23.8 

5.32 

23.74 

239 

15.27 

40.25 

24.0 

20.12 

58.07 

24.1 

52.98 

48.34 

24.2 

47.82 

43.<9 

24.8 

5.48 

23.52 

24.9 

15.21 

39-97 

25.0 

19.91 

57.83 

25.1 

52.76 

48.22 

25.2 

47.64 

43.0* 

25.8 

5.66 

23.28 

25.9 

15.16 

39.65 

26.0 

19.68 

57.58 

26.1 

52.53 

48.09 

26.2 

47.44 

43-07 

26.8 

S.87 

^303 

26.9 

15.12 

3931 

27.0 

19.44 

57.31 

27.1 

52.29 

47-94 

27.2 

47.23    43-«7 

27.8 

6.10 

22.80 

27.9 

15.08 

38.95 

28.0 

19.22 

57.01 

28.1 

52.05 

47.75 

28.2 

47.01    43-04 

28.8 

6.34 

22.^8 

9^ 

28.9 

15.06 

38.58 

29.0 

19.01 

56.68 

29.1 

51.82 

47.53 

29.3 

46.79 

42.98 

29.8 

6.60 

22.39 

2Q.9 

15.07 

38.21 

30.0 

18.85 

56.34 

30.1 

51.61 

47.30 

30,2 

46.57 

42.90 

30.8 

6.87 

22.22 

309 

1509 

37.86 

31-0 

18.72 

56.00 

31. 1 

51.41 

47.06 

31.2 

46.37 

42.80 

31.8 

7.12 

22.08 

31.9 

15.13 

37.52 

32.0 

18.63 

5567 

32.1 

51-24 

46.81 

32.2 

46.18 

42.68 
-9.75 

II.( 

^ 

)3 

11.88 

11.09       -11.05 

18.49 

18.46 

12.28         -12.24 

9.80 

l^i 

pjn 

9».88 

S^  46"*     38'.  12 

yh   i^m 

0-.79 

9*»    9™     I4».2i 

10^  59"     56*-<» 

-85«] 

ti'      5' 

7-70 

-84" 

49'     4< 

?".43 

-86° 

53'     5: 

5".55 

-85" 

19'       2( 

5".o8    1 

-84" 

8'     I 

i".87 

[Eph  15) 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


4  OctantiB  (a.). 
Mag.  5.6 

81  Men8»  (O.)* 
Mag.  6.2 

7  OotantU  (Q.). 
Mag.  6.4 

C  Ootantls. 
Mag.  5.4 

7  Ootantts. 

Mag.  6.3 

Mean 
Solar 
Date. 

Right 

Ascen- 

sioa. 

Decli- 
nation 
SoHlk. 

Mean 
Solar 
Date. 

Risht 
Ascen- 
sion. 

Dccli- 
nation 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Dedi- 
nation 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
SotUh. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
South. 

h  m 

©     / 

h  m 

•     t 

h  m 

0     / 

h  m 

•     1 

h  m 

e      / 

July 

I  42 

-85" 
ft 

July 

5  46 

^4  49 
It 

July 

7   16 

-«6S3 
1/ 

July 

9    8 

-8519 

July 

1059 

-84   8 

01 

0.8 

6.87 

22.22 

0.9 

8 
15.09 

37.86 

I.O 

8 
18.72 

56.00 

I.I 

8 
51.41 

47-06 

1.2 

8 
46.37 

42.80 

1.8 

7.12 

22.08 

1.9 

15.13 

37.52 

2.0 

18.63 

55.67 

2.1 

51-24 

46.81 

2.2 

46.18 

42.68 

3.8 

7-37 

21.96 

2.9 

15.17 

37.20 

3.0 

18.55 

55.36 

3-1 

51.09 

46.57 

3.2 

46.01 

42.55 

3.8 

7.60 

21.85 

3-9 

15.22 

36.89 

4.0 

Z8.48 

55-08. 

4.1 

50.94 

46.35 

4.2 

45.84 

42.43 

4.8 

7.82 

21.74 

4.9 

15.27 

36.61 

5.0 

18.42 

54.80 

5-1 

50.81 

46.13 

5-2 

45.69 

42.33 

5.8 

8.04 

21.64 

5.9 

15-31 

36.34 

6.0 

18.35 

54-53 

6.1 

50.67 

45.93 

6.2 

45-53 

42.23 

6.& 

8.24 

21.52 

6.9 

15-33 

36.06 

7.0 

18.26 

54.28 

7-1 

50.53 

45.74 

7.2 

45.38 

42.14 

7.8 

8.45 

21.39 

7.9 

15.36 

35-78 

8.0 

18.16 

54.02 

8.1 

50.37 

45.55 

8.2 

45-21 

42.05 

8.8 

8.66 

21.26 

8.9 

15.39 

35.49 

9.0 

18.05 

53.76 

9.1 

50.21 

45-35 

9.2 

45.04 

41.97 

9.8 

8.87 

21.13 

9.9 

15-41 

35.18 

lO.O 

17.94 

53.47 

10. 1 

50.04 

45.13 

10.2 

44.86 

41.89 

10.8 

9.11 

20.99 

10.9 

15-44 

34.87 

II. 0 

17.83 

53-i6 

II. I 

49.86 

44.91 

II. 2 

44-68 

41.80 

Z1.8 

9-35 

20.85 

II. 9 

15.46 

34.54 

II.9 

17.72 

52.84 

12. 1 

49.68 

44.66 

12.2 

44.48 

41.68 

12 .8 

9.61 

20.71 

12.9 

15-51 

34.19 

12.9 

17.62 

52.51 

I3-I 

49.51 

44.40 

13-2 

44.29 

41.55 

13.8 

9.88 

20.59 

i3'9 

15-58 

33.83 

13.9 

17-56 

52.17 

14. 1 

49-35 

44.12 

14. 1 

44.09 

41.40 

14.8 

10.16 

20.49 

14.9 

15.66 

33-49 

14.9 

17.53 

51.81 

151 

49-20 

43.83 

iS-i 

43-90 

41.23 

15.8 

10.44 

20.42 

15.9 

15-76 

33-i6 

^5.9 

17.51 

51-47 

16.1 

49,07 

43.53 

16.1 

43-72 

41.04 

16.8 

10.71 

20.37 

16.9 

15.85 

32.86 

16.9 

17.52 

51-14 

17.1 

48.96 

43.23 

17. 1 

4356 

40.84 

17.8 

10.96 

20.34 

17.9 

15-95 

32.57 

17-9 

17.55 

50.84 

18. 1 

48.86 

42.95 

18.1 

43-42 

40.65 

18.7 

II. 19 

20.32 

18.9 

16.06 

32.31 

18.9 

17.58 

50.55 

19. 1 

48.78 

42.70 

19.1 

4329 

40.47 

19.7 

11.42 

20.30 

19.9 

16.15 

32.07 

19.9 

17.60 

50.28 

20.1 

48.70 

42.47 

20.1 

43.16 

40.31 

20.7 

11.62 

20.26 

20.9 

16.23 

31.83 

20.9 

17.61 

50.03 

21. 1 

48.61 

42.24 

21. 1 

4304 

40.16 

21.7 

11.83 

20.20 

21.9 

16.29 

31.58 

21.9 

17.60 

4978 

22.0 

48.50 

42.02 

22.1 

42.91 

40.03 

22.7 

12.03 

20.13 

22.9 

16.35 

31.31 

22.9 

17.56 

4952 

23.0 

48.38 

41.80 

23.1 

42.76 

39-91 

23-7 

12.25 

30.04 

33.9 

16.42 

31.02 

23-9 

17.51 

49.22 

24.0 

48.25 

41.56 

24.1 

42.60 

39-77 

24.7 

12.50 

19.95 

24.9 

16.49 

30.71 

24.9 

17.48 

48.90 

25.0 

48.12 

41.29 

25-1 

42.43 

39.62 

25.7 

12.77 

19.87 

25.9 

16.57 

30.39 

25.9 

17.46 

48.57 

26.0 

47.98 

40.99 

26.1 

42.25 

39.44 

26.7 

13.05 

19.82 

26.9 

16.68 

30.06 

26.9 

17-47 

48.22 

27.0 

47.86 

40.67 

27.1 

42.07 

39.23 

27.7 

13.33 

19.81 

27.9 

16.81 

29.75 

27.9 

17.53 

47.87 

28.0 

47.77 

40.3  s 

28.1 

41.91 

39.00 

28.7 

13-62 

19.81 

28.9 

16.95 

29.45 

28.9 

17.60 

47.53 

29.0 

47.69 

40.02 

29.1 

41.76 

38.75 

29.7 

13.90 

19.84 

29.9 

17. II 

29.19 

29.9 

17.71 

47.21 

30.0 

47.64 

3970 

30.1 

41.64 

38.50 

30-7 

14.15 

19.88 

309 

17.27 

28.94 

30.9 

17.83 

46.91 

31.0 

47.61 

39.39 

31.1 

41.52 

38.25 

31.7 

1439 

19-93 

31-9 

17.42 

28.71 

31.9 

17.96 

46.63 

32.0 

47.57 

39.10 

32.1 

41.42 

38.01 

11.92        -11.88 

11.09       -11.04 

18.48       -18.45 

12.28      -12.24 

9.80         -9.75 

I**  42"        9*.88 

5^  46»     38M2 

7'*  17"^       OV79 

9**    9"^     I4V2I 

10**  59°     56". 00 

^5" 

II'      5 

7".7o 

-«4" 

49'     4< 

5)".43 

-186^ 

53'     5, 

5".5S 

^5° 

19'     2I 

3".o8 

-«4° 

8'      I 

i".87 

[B|ihi5] 
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AUGUST,  1915. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


4  Octontii  (G.). 

81  Menm  (Q.). 

7  Octrnittfl  (a.). 

C  Octantts. 

Mag.  5.6 

Mag.  6.2 

Mag.  6.4 

Mag.  5.4 

Mag.  6.3 

Mean 

Right 

Decli- 

Mean 

Right 

Decli- 

Mean 

Right 

Decli- 

Mean 

Right 

Decli- 

Mean 

Right 

Ilcci- 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

naxioB 

Date. 

sion. 

South. 

Date. 

sion. 

Scuth. 

Date. 

sion. 

South. 

Date. 

sion. 

South. 

Date. 

aon. 

Stmlk, 

h  m 

e       / 

h  m 

0      r 

h  m 

0     t 

h  m 

•     » 

h  m 

•    f 

Aug. 

I  43 

-8511 

Aug. 

5  46 

-8449 

Aug. 

7   16 

-86  S3 

Aug. 

9    8 

-«Si9 

Aug. 

10  59  -84  8 

0.7 

s 
14.39 

19.93 

0.9 

8 
17.42 

28.71 

0.9 

s 
17.96 

46.63 

I.O 

s 

47.57 

39.10 

X.I 

8 
41.42 

38.01 

1-7 

14.60 

19.99 

1.9 

17-56 

28.50 

1.9 

18.08 

46.37 

2.0 

47-54 

38.83 

2.1 

41.32 

37-7* 

»-7 

14.82 

20.03 

2.9 

17.69 

28.29 

2.9 

18.19 

46.11 

3.0 

47-51 

38.57 

3-1 

41.22 

37-5^ 

3-7 

15-03 

20.08 

3-9 

17.82 

28.07 

3-9 

18.29 

45.85 

4.0 

47.48 

38.30 

4.1 

41.12 

37.36 

4.7 

15-25 

20.11 

4-9 

17.96 

27.85 

4.9 

18.38 

45-59 

5.0 

47-43 

38.03 

5-1 

41.01 

37.15 

5-7 

15.47 

20.13 

5.9 

18.08 

27.62 

5.9 

18.46 

45.33 

6.0 

47-38 

37-77 

6.1 

40.90 

36.94 

6.7 

15-71 

20.14 

6.9 

18.20 

27-37 

6.9 

18.54 

45.05 

7.0 

47.31 

37-49 

7-1 

40.78 

36.73 

7-7 

15.95 

20.16 

7.9 

18.33 

27.12 

7-9 

18.62 

44.74 

8.0 

47.26 

37.19 

8.1 

40.65 

36-50 

8.7 

16.20 

20.18 

8.9 

18.4S 

26.86 

8.9 

18.71 

44-43 

9.0 

47.19 

36.88 

9.1 

40.52 

36.26 

9-7 

16.46 

20.22 

9.9 

18.64 

26.60 

9-9 

18.83 

44.11 

9-9 

47.15 

36.55 

XO.I 

40.39 

36.00 

10.7 

16.73 

20.27 

10.9 

18.80 

26.33 

10.9 

18.97 

43-79 

10.9 

47.11 

36.20 

II. I 

40.27 

35-73 

"■7 

17.00 

20.34 

11.9 

18.99 

26.08 

II. 9 

19.13 

43.47 

1 1. 9 

47.10 

35-86 

12. 1 

40.16 

35-43 

12.7 

17.27 

20.44 

12.9 

19.19 

25.85 

12.9 

19.33 

43.16 

12.9 

47.10 

35.52 

I3-I 

40.06 

35-13 

137 

17.52 

20.57 

13-8 

19-39 

25.64 

13.9 

19.54 

42.88 

13.9 

47.12 

35.19 

14. 1 

39.98 

34.S3 

14-7 

17-74 

20.71 

14.8 

19-59 

25.47 

14.9 

19.77 

42.62 

14.9 

47.16 

34.88 

I5-I 

3992 

34-53 

15-7 

17.95 

20.85 

15.8 

19.78 

25.32 

15.9 

19.99 

42.39 

15.9 

47.20 

34.59 

16.1 

3987 

34-26 

16.7 

18.15 

20.98 

16.8 

19-95 

25-19 

16.9 

20.19 

42.17 

16.9 

47.24 

34.32 

17. 1 

39-82 

34.« 

17.7 

18.33 

21.10 

17.8 

20.12 

25.04 

17.9 

20.37 

41.97 

17.9 

47-27 

3407 

18.1 

39-77    3377 

18.7 

18.52 

21.19 

18.8 

20.27 

24.89 

18.9 

20.53 

41.76 

18.9 

47.29 

3382 

19.0 

39.71 

33-54 

19.7 

18.71 

21.26 

19.8 

20.42 

24.72 

19.9 

20.67 

41-52 

19.9 

47.29 

33-56 

20.0 

39-63 

33-3^ 

20.7 

18-93 

21.34 

20.8 

20.57 

24-52 

20.9 

20.81 

41.26 

20.9 

47.28 

33.28 

21.0 

39-53 

33-«6 

21.7 

19.16 

21.42 

21.8 

20.74 

24.30 

21.9 

20.98 

40.98 

21.9 

4727 

32.98 

22.0 

39.44 

33.80 

22.7 

19.40 

21.52 

22.8 

20.93 

24.08 

22.9 

21.16 

40.69 

22.9 

47.26 

3265 

23.0 

39-35 

3^5* 

237 

19.64 

21.64 

23.8 

21.14 

23.87 

23.9 

21.38 

40.40 

239 

47.28 

32.32 

24.0 

39.26 

3J.J0 

1 

24.6 

19.90 

21.79 

24.8 

21-35 

23.68 

24.9 

21,63 

40.12 

24.9 

47.33 

31-98 

25.0 

39-19 

3i-«7 

25.6 

20.14 

21.97 

25.8 

21.58 

23.52 

25.9 

21.91 

39-85 

25.9 

47.40 

31.64 

26.0 

39.15 

3^54 

26.6 

20-35 

22.17 

26.8 

21.81 

23.38 

26.9 

22.20 

39.61 

26.9 

47.48 

31.31 

27.0 

39-" 

3I.J1 

27.6 

20.55 

22.37 

27.8 

22.05 

23.26 

27-9 

22.50 

39-40 

27.9 

47.58 

31.00 

28.0 

39.09 

30-90 

28.6 

20.74 

22.58 

28.8 

22.28 

23-17 

28.9 

22.80 

39.20 

28.9 

47.69 

30.72 

29.0 

39-08 

30.59 

29.6 

20.91 

22.78 

29.8 

22.49 

23.08 

29.9 

2309 

39.02 

29.9 

47-79 

30.46 

30.0 

39.08 

30-»9 

30.6 

21.08 

22.98 

30.8 

22.71 

23.00 

30.9 

23.36 

38.83 

30.9 

47.89 

30.20 

31.0 

39.07 

30.01 

31.6 

21.24 

23.17 

31.8 

22.91 

22.91 

31.9 

23.62 

38.66 

31.9 

47.97 

29-95 

32.0 

39.05 

29-75 

11.92        -11.88 

11.08       -11.04 

18.46       -18.44 

12.27       -12.23 

9.80        -9-75 

i»»  42"        9'.88 

5^  46«     38".  1 2 

yh     jym               qB    yg 

9**    9°*     14". 2 1 

io»»59»     56'.oo 

-«s'' 

"'     5 

7".7o 

-84*' 

49'     4 

9".43 

-86** 

53'     5, 

3".5S 

-85^ 

19'    a 

8".o8 

1-84^ 

8'     I 

i".»7 

[Bphzs) 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


4  Ootantis  (a.). 
Mag.  5.6 

81MeiiM(G.). 
Mag.  6.2 

7  Octantift  (Q.). 
Mag.  6.4 

C  Octantts. 

Mag.  5.4 

7  Octantls. 

Mag.  6.3 

IffCttl 

Solar 
Dttte. 

Right 
Ascen- 
sion. 

DccU- 
n;ation 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
S(mth. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecU- 
nation 
SotUk. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
Souih. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Dedi- 
nation 
Souik. 

h  m 

0     / 

h  m 

•     / 

h  m 

0     1 

h  m 

0     / 

h  m 

0      r 

Sept. 

I  42 

-85  II 

Sept. 

5  46 

"8449 
It 

Sept. 

7   16 

-86  53pept. 

9    8 

-8519 

Sept. 

1059 

-84    8 

0.6 

8 
21.34 

23-17 

0.8 

s 
22.91 

22.91 

0.9 

s 
23.62 

38.66 

0.9 

s 
47-97 

2995 

I.O 

s 
39.05 

29-75 

Z.6 

21.41 

23-34 

1.8 

23.10 

22.82 

1.9 

23.88 

38.48 

1.9 

48.05 

29.69 

2.0 

39-04 

29.48 

2.6 

21.58 

23-51 

2.8 

23-30 

22.71 

2.9 

24- 13 

38.29 

2-9 

48.12 

29.42 

3.0 

39-OI 

29.21 

3.6 

21.76 

23.68 

3.8 

23.50 

22.60 

3-9 

24.38 

38.08 

3.9 

48.20 

29.14 

4.0 

38.98 

28.93 

4-6 

21-95 

23.85 

4.8 

23.69 

22.48 

4.9 

24.63 

37.87 

4.9 

48.27 

28.85 

5.0 

38.94 

28.63 

5.6 

22.16 

24.02 

5-8 

2390 

22.34 

5.8 

24.90 

37-64 

5-9 

48.34 

28.55 

6.0 

38.90 

28.33 

6.6 

22.37 

24.21 

6.8 

24.13 

22.22 

6.8 

25.18 

37.41 

6-9 

48.42 

28.24 

6.9 

38.88 

28.01 

7.6 

22.58 

24.42 

7.8 

24.36 

22.11 

7-8 

2550 

37.18 

7.9 

48.52 

27.92 

7.9 

38.86 

27.68 

8.6 

22.78 

24.66 

8.8 

24.61 

22.01 

8.8 

25-84 

36.97 

8-9 

48.65 

27.61 

8.9 

38.85 

27.34 

9.6 

22.96 

24.91 

9.8 

24.87 

21.94 

9.8 

26.20 

36-79 

9-9 

48.80 

27-31 

9.9 

38.87 

26.99 

10.6 

23.12 

25.18 

10.8 

25.12 

21.90 

10.8 

26.58 

36.63 

10.9 

48.96 

27.03 

10.9 

38.90 

26.65 

X1.6 

23.27 

25.47 

11.8 

25-37 

21.89 

11.8 

26.94 

36.50 

11.9 

49.13 

26.77( 

11.9 

38.95 

26.34 

12.6 

2339 

25-74 

12.8 

25.60 

21.90 

13.8 

27.30 

36.39 

12.9 

4930 

26.54 

12.9 

39-00 

26.05 

13.6 

23-50 

25.98 

13.8 

25-82 

21.90 

13.8 

27.63 

36.29 

13.9 

49.46 

26.33 

13-9 

3905 

25-77 

14.6 

23.61 

26.22 

14.8 

26.02 

21.91 

14.8 

27.94 

36.19 

14.9 

49.60 

26.13 

14.9 

39-09 

25-51 

15.6 

23.72 

26.44 

15.8 

26.22 

21.90 

15.8 

28.23 

36.08 

15.9 

49.72 

25-93 

15-9 

39-12 

25.26 

16.6 

23.84 

26.64 

16.8 

26.41 

21.87 

16.8 

28.51 

35-95 

16.9 

49.84 

25.71 

16.9 

39-13 

25.01 

17.6 

2397 

26.85 

17.8 

26.61 

21.82 

17.8 

28.80 

35.80 

17.9 

49-95 

25-48 

17.9 

39-14 

24.74 

18.6 

24.12 

27.06 

18.8 

26.83 

21.76 

18.8 

29.10 

35-63 

18.9 

50.07 

25.22 

18.9 

39-15 

24-44 

19.6 

24.29 

27.29 

19.7 

27.07 

21.71 

19.8 

29.44 

35.46 

19.9 

50.21 

24.95 

19.9 

39-17 

24.13 

20.6 

24-45 

27-56 

20.7 

27-32 

21.67 

20.8 

29.80 

35-30 

20.9 

50.37 

24.67 

20.9 

39-20 

23-79 

21.6 

24.60 

27-85 

21.7 

27-58 

21.65 

21.8 

30.19 

35-15 

21.9 

50.55 

24.39 

21.9 

39-24 

23-45 

22.6 

24.74 

28.15 

22.7 

27-84 

21.67 

22.8 

30.60 

3504 

22.9 

50.75 

24.13 

22.9 

39-31 

23.12 

23.6 

24.85 

28.47 

23-7 

28.10 

21.71 

23.8 

31.02 

34.95 

23-9 

50.96 

23.89 

23-9 

39.39 

22.80 

24.6 

24.94 

28.80 

24-7 

28.36 

21.78 

24.8 

31-44 

34.88 

24.9 

51.18 

23.68 

24-9 

39-49 

22.48 

25.6 

25.01 

29.12 

25-7 

28.60 

21.86 

25.8 

3^.85 

34.83 

259 

51.40 

2349 

25-9 

39-58 

32.19 

26.6 

25.08 

29.44 

26.7 

28.83 

21.94 

26.8 

32.23 

34.79 

26.9 

51.61 

23-31 

26.9 

39.68 

21.91 

27.6 

25.15 

29.74 

27-7 

29.05 

22.02 

27.8 

32.60 

34.75 

27-9 

51.81 

23.14 

27.9 

39.78 

21.65 

2S.6 

25.21 

30.02 

28.7 

29.27 

22.10 

28.8 

32.96 

34.72 

28.9 

52.01 

22.97 

28.9 

39.86 

21.40 

29.6. 

25-27 

30.28 

29-7 

29.48 

22.16 

29.8 

33.32 

34.67 

29.9 

52.20 

22.81 

29.9 

39-95 

21.15 

30.S 

2535 

30.55 

30.7 

29.68 

22.22 

30.8 

33-66 

34.62 

30.9 

52.39 

22.63 

30.9 

40.03 

20.89 

3I.S 

25-43 

30.82 

31-7 

29.89 

22.27 

31.8    34.00 

34-55 

31-9 

52.57 

22.44 

31.9 

40.10 

20.63 

11.93           -11.89 

11.08      -11.04 

18.45       -18.42 

12.27       -12.23 

9.80         -9.74 

i^  42"        9V88 

5^  46"     38'.  12 

yh  lym        Q«  y^ 

9**    9™     I4".2i 

10^  59 »     56". 00 

-«5** "'     57".7o 

-84*49'     49"-43 

-86«53'     53-55 

-«5*»  19'     28".o8 

-«4'*    8'     ii".87 

[Bph  15] 
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OCTOBER,  1915. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


4  OotantU  (G.). 
Mag.  5.6 


Mean 
Solar 
Date. 


Oct 

0.5 
1.5 
2.5 
3-5 

4.5 
5-5 
6.5 
7-5 

9-5 
10.5 

12.5 

13.5 
145 

15-5 

16.5 

17.5 
18.5 

195 
ao.5. 

22.5 
a3-5 

34.5 

27.5 

a8-5 
29s 
305 


Right 

Ascen- 

sion. 


h  m 
I  42 

8 

25-35 
25-43 
25-52 
25.60 

25.70 
25.80 
25.88 

25-93 

25.96 
25.98 

25-97 
25.96 

25-93 
25.92 

25-93 
25-95 

25.98 
26.03 
26.06 
26.08 

26.07 
26.04 

2599 
25-93 

25.86 

25-79 
25.72 

25.66 

25.60 

2556 

25-52 

25.47 


DecH- 
nation 
South. 


-«5" 


If 


81  MensK  (Q.). 
Mag.  6.2 


Mean 
Solar 
Date. 


30-55 
30.82 

31.09 
31-36 

31-65 
31.96 

32.29 

32.64 

33-00 

3336 

33-69 
34.00 

3429 
34.56 
34.82 

35-09 

35-37 
3567 
36.00 

36.34 

36.70 

37-07 
37-43 
37-77 


38.10 
38.41 

38.71 
39-00 

39.28 
39-56 

3984 
40.14 


11.93        -11.89 

i*^  42»»        9».88 

-«5°  II'      57  "-70 


Oct 

0.7 

1-7 
2.7 

3-7 

4.7 

5-7 
6.7 

7-7 

8.7 

9.7 
10.7 

11.7 

12.7 

13-7 
14.7 
15-7 

16.7 
17.7 
18.7 
19.7 

20.7 

21.7 
22.7 

23-7 

24.7 
25.6 
26.6 
27.6 

28.6 
29.6 
30.6 
31-6 


Risht 
Ascen- 
sion. 


h  m 

5  46 

s 
29.68 

29.89 
30.11 

30.33 

30.57 
30.81 

31-07 
31-32 

31-57 

31-79 
32.00 

32.20 

32.38 
32.55 
32.73 
32.92 

33.13 
33-35 
33-57 
33-8o 

34.04 

34.27 

34.47 
34.66 

34.84 
35.02 
35.18 
35-34 

35-49 
35.65 
35.82 

35.99 


Decli- 
nation 
Souik. 


-8449 


n 


22.22 

22.27 
22.31 

22.35 

22.40 
22.47 
22.56 
22.68 

22.83 

23.00 

23.18 

23-35 

23-52 
23.66 

23-78 
23.89 

24.00 
24.13 

24.27. 
24.43 

24.63 
24.85 

25-09 
25-34 

25.59 
25.83 
26.05 
26.27 

26.48 
26.68 
26.87 
27.08 


7  Octantts  (a.). 
Mag.  6.4 


Mean 
Solar 
Date. 


11.08        -11.04 

S^  46"*     38"." 

-«4°49'     49".43 


Oct 

0.8 
1.8 
2.8 

3.8 

4.8 

5.8 
6.8 

7-8 

8.8 

9.8 

10.8 

11.7 

12.7 

13.7 
14.7 
15-7 

16.7 

17-7 
18.7 

19.7 

20.7 
21.7 
22.7 

23-7 

24.7 

25-7 
26.7 

27.7 

28.7 
29.7 

30.7 
31.7 


Right 
Ascen- 
sion. 


h  xn 
7  16 

s 
33.66 
34.00 

34.35 
34.72 

35.11 
35-51 
35.93 
36.37 

36.81 
37-24 
37.64 
38.02 

38.36 
38.69 

39.02 

39.36 

39.72 
40.11 

40.52 

40.95 

41.39 
41.83 
42.25 

42.66 

43.04 

43.41 

43.77 
44.11 

44.44 

44.77 
45-" 

4548 


DecU- 
nation 
SotUh. 


-«6  53 

34.62 

34.55 
34.49 
34.42 

34.35 
34.29 
34.24 
34.23 

34.24 
34.28 

34.34 
34.40 

34.47 
34.51 
34.53 
34.55 

34.55 

34-55 

34.57 
34.61 

34.68 

34.78 
34.88 

35-01 

35-15 
35-29 
35-42 
35-54 

3565 
3576 
35-86 

35-96 


C  Octantts. 

Mag.  5.4 


Mean 
Solar 
Date. 


18.45       -18.42 

yh     j^m  Q»    yg 

-86^53'     53".55 
IBphisl 


Oct 

0.9 
1.9 
2.9 
3-8 

4.8 

5-8 
6.8 

7.8 

8.8 

9.8 

10.8 

11.8 

12.8 

13-8 
14.8 

15.8 

16.8 
17.8 
18.8 
19.8 

20.8 
21.8 
22.8 
23.8 

24.8 
25.8 
26.8 
27.8 

28.8 
29.8 
30.8 
31.8 


Right 

Ascen- 
sion. 


Decli- 
nation 
Simtk. 


fa  m 

9     8  •«5  19 

s 

52.39 


52.57 
52.75 
52.94 

53.15 
53.36 
53.60 
53-86 

54.12 

54.39 
54.64 
54.89 

55-12 
55.33 
55.53 
55.74 

55.95 
56.18 

56.43 
56.70 

56.99 
57.29 
57.59 
57.87 

58.15 
58.42 

58.67 
58.92 

59.16 

59-39 
59.64 
59.89 


n 


22.63 
22.44 

22.24 
22.04 

21.83 

21.62 

21.43 
21.25 

21.10 
20.98 

20.88 

20.80 

20.73 

20.65 

20.55 

20.43 

20.30 
20.16 
20.02 

19.90 

19.80 

19.72 
19.67 

19.64 

19.63 

19.61 
19.60 

19.58 

19.56 
19.53 
19.49 
19.44 


Y/Octeiitis. 

Mag.  6.3 


Solar 
DaU. 


Right 


Dccfi. 

nttkB 
SoMtk. 


\ 


h  m 

Oct 

1059 

s 

0.9 

40.03 

1.9 

40.10 

2.9 

40.17 

3-9 

40.25 

4.9 

40.32 

5-9 

40.42 

6.9 

40.53 

7-9 

40.66 

40.81 
40.96 
41.  II 
41.26 


41.40 

41.53 
41.64 


12.26         -12.22 

9*^    9"     I4".2i 
-85**  19'     28".o8 


8.9 

9.9 
10.9 
11.9 

12.9 

13-9 
14.9 

15.9 

16.9  41.86 

17.9  41.98 

18.9  42.12 

19.9  42.28 

20.9  42.46 

21.9  42.64 

22.9  42.83 

23.9  43.03 

24.9  43.22 

25.9  43.40 

26.9  43.58 

27.9  43-75 

28.9  43.91 

29.9  44.07 

30.9  44.23 

31.8  44.40 


■  * 

2a89 

20.63 

20.35 

20.07 

19-77 
19-47 
19.17 
i8.8g  j 

1&60 

18-35 
1S.13 
17-93 

17-74 
17-55 
17-35 


41.75    i7-^ 


16,91 
16.66 
16.40 
16.15 

15.91 
15.68 
1547 
15-^ 

15.X* 
14.97 

I4.8i 
14.67 

14.5^ 
14.37 
*X4.» 

14-03 


9.79        -9-74 

10*^  59"    S^'^ 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


4  Oetentts  (G.). 
Mag.  5.6 

81  MenM  (Q.). 
Mag.  6.2 

7  0ota]Ltls(a.). 
Mag.  6.4 

C  Ootantts. 

Mag.  5.4 

17  Ootantis. 

Mag.  6.3 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
South, 

Mean 
Solar 
Date. 

Right 

Ascen< 

sion. 

Decli- 
nation 
South. 

Mean 

Solar 
DaU. 

Right 
Ascen- 
sion. 

Decli- 
nation 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecU- 
nation 
SoiUh. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
South. 

• 

h  m 

0     / 

h  m 

0     / 

h  m 

«     / 

h  m 

0     / 

h  m 

0       r 

Nov. 

I  42 

^5  " 
ft 

Nov. 

5  46 

-8449 

Nov. 

7   16 

-8653 

Nov. 

9    8 

-8519 
n 

Nov. 

1059 

-84  8 

0-5 

s 
2547 

40.14 

0.6 

8 

35-99 

27.08 

0.7 

8 
45.48 

35.96 

0.8 

s 

59.89 

19.44 

0.8 

s 
44.40 

14.03 

IS 

a5-43 

40.45 

1.6 

36.18 

27.30 

1.7 

45.85 

36.06 

1.8 

60.15 

19.40 

1.8 

44.57 

13.84 

2.5 

25.38 

40.78 

2.6 

36.36 

27.53 

2.7 

46.24 

36.18 

2.8 

60.43 

19.36 

2.8 

44.76 

13.66 

3-5 

25.31    41. II 

3-6 

36.55 

27.79 

3.7 

46.64 

36.33 

3.8 

60.73 

19.35 

3.8 

44.96 

13.48 

4-5 

25.22 

41.45 

4.6 

36.73 

28.07 

4.7 

47.04 

36.50 

4.8 

61.03 

19.36 

4.8 

45.18 

13.33 

5-4 

25.11 

41.80 

5-6 

36.90 

28.37 

5.7 

47.43 

36.69 

5.8 

61.34 

19.39 

5.8 

45.41 

13.20 

^.4 

24.98 

42.13 

6.6 

37.04 

28.69 

6.7 

47.79 

36.92 

6.8 

61.64 

19.45 

6.8 

45-64 

13.10 

7-4 

24.83 

42.42 

7.6 

37.17 

29.01 

7-7 

48.12 

37.16 

7.8 

61.92 

19.54 

7.8 

45.86 

13.02 

8.4 

24.68 

42.69 

8.6 

37.28 

29.32 

8.7 

48.43 

37.39 

8.8 

62.19 

19.63 

8.8 

46.07 

12.97 

9-4 

24.54 

42.94 

9.6 

37-38 

29.61 

9-7 

48.71 

37.61 

9.7 

62.44 

19.73 

9.8 

46.28 

12.92 

10.4  '  24.40 

43.18 

10.6 

37-47 

29.89 

10.7 

48.97 

37.81 

10.7 

62.67 

19.82 

10.8 

46.47 

12.87 

11.4 

24.28 

43-41 

II. 6 

37.57 

30.14 

11.7 

49.23 

38.00 

11.7 

62.90 

19.88 

11.8 

46.65 

12.81 

12.4 

24.17 

43.64 

12.6 

37.68 

30.38 

12.7 

49.50 

38.16 

12.7 

63.12 

19.93 

12.8 

46.82 

12.73 

33-4 

24.08 

43-90 

13.6 

37.81 

30.63 

13.7 

49.80 

38.32 

13.7 

63.36 

19.98 

13.8 

47-00 

12.64 

14.4    23.99 

44.18 

14.6 

37.94 

30.89 

14.7 

50.13 

38.50 

14.7 

63.63 

20.01 

14.8 

47.20 

".53 

15-4 

23.88 

44.47 

15.6 

38.08 

31.17 

15.7 

50.48 

38.69 

15-7 

63.91 

20.05 

15-8 

47.42 

12.42 

16.4 

23-75 

44.78 

16.6 

38.22 

31.48 

16.7 

50.84 

38.91 

16.7 

64.20 

20.12 

16.8 

47-65 

12.33 

17.4 

23.60 

45.10 

17.6 

38.35 

31.81 

17.6 

51.19 

39.16 

17.7 

64.50 

20.21 

17.8 

47.90 

12.25 

18.4 

23.43 

45-40 

18.6 

38.48 

32.16 

18.6 

51.53 

39.42 

18.7 

64.80 

20-33 

18.8 

48.14 

12.20 

19.4 

23.24 

45.70 

19.6 

38.58 

32.52 

19.6 

51.84 

39.70 

19.7 

65.10 

20.47 

19.8 

48.39 

12.16 

20w4 

23-05 

45-97 

20.6 

38.67 

32.88 

20.6 

52.13 

39.99 

20.7 

65.38 

20.62 

20.8 

48.64 

12.15 

21^ 

22.85 

46.22 

21.6 

38.75 

33.22 

21.6    52.39 

40.28 

21.7 

65.65 

20.78 

21.8 

48.87 

12.15 

23.4 

22.66 

46.45 

22.6 

38.81 

33.57 

22.6 

52.64 

40.57 

22.7 

65.90 

20.94 

22.8 

49.10 

12.16 

^3-4 

22.48 

46.67 

23.6 

38.87 

3390 

23.6 

52.87 

40.84 

23.7 

66.15 

21.10 

23.8 

49.32 

12.18 

24.4 

22.30 

46.88 

24.6 

38.91 

34.22 

24.6 

53.10 

41. II 

24.7 

66.37 

21.26 

24.8 

49.54 

12.20 

35.4 

22.12 

47-08 

25.6 

38.97 

34.52 

25.6 

53.31 

41.37 

25.7 

66.59 

21.41 

25.8 

49.74 

12.21 

26.4 

21.96 

47.28 

26.6 

39.02 

34.81 

26.6 

53.52 

41.61 

26.7 

66.82 

21.55 

26.8 

49.94 

12.22 

27.4 

21.81 

47.48 

27.6 

39.09 

35-" 

27.6 

53-75 

41.85 

27.7 

67.05 

21.68 

27.8 

50.15 

12.22 

28.4 

21.65 

47.70 

28.6 

39.15 

35-41 

28.6 

53.99 

42.10 

28.7 

67.29 

21.81 

28.8 

50.35 

12.21 

29.4 

21.48 

47-94 

29.6 

39.23 

35-72 

29.6 

54.24 

42.35 

29-7 

67.54 

21.95 

29.8 

50.57 

12.20 

30.4 

21.31 

48.18 

30.6 

39.32 

36.06 

30.6 

54.51 

42.61 

30.7 

67.80 

22.10 

30.8 

50.80 

12.19 

31.4 

21. II 

48.43 

3^-5 

39-39 

36.40 

31-6 

54-77 

42.91 

31.7 

68.07 

22.27 

31-8 

51.05 

12.20 

11.94        -11.90 

11.09 

11.04 

18.46      -18.43 

12.26      - 

12.22 

9.79         -9.74 

i^  42™        9".88 

S^  46"    38'.  12 

yh       lym                  QS^g 

9"  9" 

14'. 2 1 

10^  59"*     56"  .00 

-^5- 

II'      5' 

7  ".70   1 

^" 

49'     4< 

?".43    I 

-86° 

53'     5, 

3".55   1 

-8S° 

19'      2J 

J".o8 

-84" 

8'     I 

i".87 

33281**— 191 5 ^32 


[Bph  isl 
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DECEMBER,  1915. 

APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 


4  Ootantls  (Q.). 

81  MensA  (Q.). 

7  Octantis  (a.). 

c 

'  Octantis. 

T/Octantla. 

Mag.  5.6 

Mag.  6.2 

Mag.  6.4 

Mag.  5.4 

Mag.  6.3 

Mean 

Right 

1 
Dedi- 

Mean 

Riffht 

DecU- 

Mean 

Riffht 

Decli- 

Mean 

Riffht 

Decli- 

Mlfean 

RiCbt 

DccS- 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Asoen- 

nation 

Solar 

Ascen- 

nation 

Solar 

ASOBA- 

natiOB 

Date. 

sion. 

South. 

Date. 

sion. 

South, 

Date. 

Souitk, 

Date. 

sion. 

South. 

Date. 

SmIL 

h  m 

•     1 

h  m 

•     t 

h  m 

•     f 

h  m 

•     1 

h  m 

•    f 

Dec. 

I  49 

-8511 
It 

Dec. 

546 

-8449 
It 

Dec. 

716 

-8653 

Dec. 

9     9 

-8519 

Dec. 

1059 

-84  s 

0.4 

s 
21.31 

48.18 

0.6 

s 
39.32 

36.06 

0.6 

s 
54.51 

42.61 

0.7 

s 
7.80 

22.10 

0.8 

s 
50.80 

13. 19 

1.4 

21. IZ 

48.43 

1-5 

39-39 

36.40 

1.6 

54.77 

42.91 

1.7 

8.07 

22.27 

1.8 

51.05     U.JO 

2.4 

20.90 

48.68 

2-5 

39-44 

36.79 

2.6 

55-03 

43-23 

2-7 

8.35 

22.47 

2.8 

51-30 

U.I3 

3-4 

20.66 

48.90 

3-5 

3948 

37.18 

3.6 

55-26 

43.58 

3-7 

8.62 

22.70 

3-8 

51.56 

U.3O 

4.4 

20.41 

49-11 

4.5 

39-50 

37.58 

4.6 

55.46 

43-94 

4.7 

8.87 

22.95 

4.8 

51.81 

U.39 

5-4 

20.15 

49.29 

5.5 

39-49 

37-96 

5.6 

55-62 

44.30 

5-7 

9.10 

23.21 

5.8 

52.06 

13.50 

6.4 

19.89 

49-44 

6.5 

39-47 

38.33 

6.6 

55-75 

44.66 

6.7 

9.31 

23-48 

6.8 

52.29 

13.64 

7.4 

19.65 

49-57 

7.5 

39.44 

38.68 

7.6 

55.85 

44.99 

7-7 

9.51 

23-74 

7-7 

52.50 

13.77 

8.4 

19-43 

49-68 

8.5 

39-42 

38.99 

8.6 

55-95 

45.30 

8.7 

9.69 

23.99 

8.7 

Sa-TO 

13.89 

9-4 

19.22 

49-79 

9-5 

3940 

39-29 

9.6 

56.06 

45.59 

9.7 

9.86 

24.22 

9-7 

52.89 

13.01 

X0.4 

19.02 

49.92 

10.5 

39-39 

39-59 

10.6 

56.18 

45.87 

10.7 

10.04 

24.43 

10.7 

53-09 

13.10 

"3 

18.83 

50.08 

"•5 

39-39 

3989 

II. 6 

56.32 

46.16 

II. 7 

10.24 

24.64 

11.7 

53.29 

I3-J7 

12.3 

18.63 

50.24 

"•5 

39-41 

40.21 

12.6 

56.49 

46.45 

12.7 

10.45 

24.84 

12.7 

53.50 '  13.25 

13.3 

18.41 

50.41 

13-5 

39-42 

40.56 

13.6 

56.67 

46.75 

13.7 

10.68 

25.06 

13-7 

53-73 

13-33 

14.3 

18.17 

50.59 

14.5 

39-43 

40.92 

14.6 

56.84 

47.09 

14.7 

10.92 

25.30 

14.7 

5398 ,  i3-4« 

153 

17.92 

50.76 

15.5 

39-44 

41.31 

15.6 

57.01 

47-45 

15.7 

II. 16 

2556 

15-7 

54-22 

y.53 

16.3 

17.66 

50.93 

16.5 

39-42 

41.70 

16.6 

57.16 

47-82 

16.6 

"-39 

25.85 

26.7 

54.47 

13-^ 

17.3 

17-38 

51-07 

17.5 

3938 

42.09 

17.6 

57.28 

48.20 

17.6 

11.61 

26.16 

17.7 

54.72 

13-83 

18.3 

17.10 

51-19 

18.5 

39-33 

42.47 

18.6 

57.37 

48.59 

18.6 

11.81 

26.47 

18.7 

54.95 

14.00 

19-3 

16.83 

51-29 

19.5 

39.28 

42.84 

19.6 

57.44 

48.97 

19.6 

11.99 

26.79 

19.7 

55-18 

14.19 

20.3 

1655 

5137 

20.5 

39-21 

43.20 

20.6 

57-49 

49.34 

20.6 

12.15 

27.10 

20.7 

55-40 

14.39 

21.3 

16.28 

51.44 

21.5 

39.13 

43.54 

21.6 

57-52 

49.69 

21.6 

12.31 

27.40 

21.7 

55-60  1  14-58 

22.3 

16.03 

51.50 

22.5 

39-05 

43-86 

22.6 

57.55 

50.03 

22.6 

i2»46 

27.70 

22.7 

55.79    ^-7* 

a3-3 

15-79 

51-55 

23.5 

38.98 

44.17 

23.6 

57.56 

50.36 

23.6 

12.60 

27-99 

23-7 

55.97 

14.56 

a4.3 

1556 

51.61 

24.5 

38.91 

44.47 

24.5 

57.58 

50.68 

24.6 

12.73 

28.27 

24.7 

56.16 

15.^ 

25-3 

15-33 

51.68 

25-5 

38.84 

44.78 

25-5 

57.63 

50.99 

25.6 

12.88 

28.54 

25-7 

56.34 

15-30 

26.3 

15.10 

51-75 

26.5 

38.79 

45.10 

26.5 

57-67 

51-31 

26.6 

1304 

28.81 

26.7 

56.54 

1547 

a7-3 

14.86 

51.83 

27-5 

38.74 

45-42 

27.5 

57.73 

51.64 

27.6 

13-21 

29,09 

27-7 

56.74    15.63 

28.3 

14.61 

51-93 

28.5 

38.68 

45-76 

28.5 

57.80 

52.00 

28.6 

13.38 

29-39 

28.7 

56.95 

15.80 

293 

14-34 

52.02 

295 

38.62 

46.13 

29-5 

57.86 

52.37 

29.6 

13-56 

29.71 

29-7 

57.18 

16.00 

30.3 

14.05 

52.10 

30.5 

38.54 

46.51 

30.5 

57-90 

52.76 

30.6 

13.74 

30.06 

30.7 

57.41 

16.33 

31-3 

13-75 

52.16 

31.5 

38.44 

46.89 

31-5 

57.91 

53.17 

31.6 

13.89 

30.42 

31.7 

57-64 

16.46 

11.94        -11.90 

11.09      ~ii.o5 

18.47       -18.44 

12. 

27       -12.23 

9-79        -9-74 

1^  42"        9'-88 

5^  46"     38".i2 

yh     lym               Q»    yg 

9^ 

9™     14". 2 1 

10^  59»     S6-.00 

-Ss^'  II'      57-.70 

-84%9'     49".43 

-86^' 53'     53"-55 

-85° 

19'     28".o8 

-^°    8'     ii".87 

[Eph  isl 

JANUARY,  1915. 
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apparent;  places  op  circumpolar  stars 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


t  Octantis. 

6 

Ootantli. 

X  Octantis. 

<T  Octantis. 

V  Octantis. 

Mag.  5.4 

Mag.  4.1 

Mag.  5.2 

Mag.  5.5 

Mag.  5.7 

Mttn 
Solar 
I>atc. 

Right 
Ascen- 
sion. 

DecB- 

nation 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecU- 
nation 
South. 

Mean 

Sohir 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
South. 

h  m 

•     f 

h  m 

•     t 

h  m 

0          t 

h  m 

e       / 

h  m 

•     / 

Jan. 

"45 

-8439 

ff 

Jan. 

1413 

-8316 
n 

Jan. 

x8    4 

-8739 

Jan. 

1923 

-89   13 

// 

Jan. 

22  25 

-8624 

0.8 

s 
50.65 

27.92 

0.8 

8 
2.81 

36.16 

0.9 

s 
34.16 

56.88 

I.O 

22.88 

52.84 

x.z 

8 
40.53 

29.84 

Z.8 

50.90 

28.06 

1.8 

3.0I 

36.16 

1.9 

34.45 

56.59 

2.0 

23.28 

52.51 

2.2 

40.35 

29.56 

2.7 

51-13 

28.18 

2.8 

3.21 

36.17 

2.9 

34.73 

56.31 

3.0 

23-49 

52.18 

3.1 

40.27 

19.30 

3-7 

5136 

28.30 

3.8 

340 

36.17 

3.9 

34.98 

56.04 

4.0 

23.74 

51.87 

4.1 

39-99 

29.05 

4-7 

51-59 

28.40 

4.8 

3.59 

36.16 

4.9 

35-22 

55.76 

5-0 

23.91 

51.56 

5-1 

39.80 

28.81 

5.7 

51.82 

28.49 

5.8 

3-78 

36.14 

5.9 

35-44 

55.47 

6.0 

24.04 

51.25 

6.2 

39-59 

28.58 

6.7 

52.06 

28.57 

6.8 

3-98 

36.10 

6.9 

35-65 

55-17 

7-0 

24.11 

50.90 

7.1 

39-36 

18.33 

7-7 

52-32 

28.65 

7.8 

4.19 

36.05 

7-9 

35.88 

54.84 

8.0 

24.17 

50.55 

8.2 

3912 

28.06 

8.7 

52.60 

28.75 

8.8 

4.41 

36.01 

8.9 

36.15 

54.49 

9.0 

24.32 

50.16 

9.2 

38.88 

• 

17.76 

9-7 

52.89 

28.87 

9.8 

4.65 

35-99 

9-9 

36.46 

54.13 

lO.O 

24.59 

49.76 

20.2 

38.64 

17.44 

10.7 

53.18 

29.01 

10.8 

4.90 

35.98 

10.9 

36.80 

53.78 

II.O 

24.97 

49-35 

22.2 

38.42 

27.20 

11.7 

53-46 

29.18 

11.8 

5.15 

36.00 

ZZ.9 

37.20 

53.44 

II.9 

25-51 

48.95 

22.2 

38.22 

26.74 

12.7 

53.73 

29.38 

12.8 

5-40 

36.06 

12.9 

37.63 

53.12 

X2.9 

26.28 

48.56 

13.1 

38.05 

16.37 

13.7 

53.99 

29.60 

13.8 

5.63 

36.14 

13-9 

38.07 

52.83 

13-9 

26.94 

48.22 

24.2 

3792 

26.02 

U'7 

54.23 

29.81 

14.8 

5-85 

36.23 

14.9 

38.50 

52.57 

24.9 

27-69 

47.89 

I5-I 

37.82 

25.68 

157 

54.45 

30.02 

15.8 

6.06 

36.32 

159 

38.91 

52.33 

15-9 

28.42 

47-56 

26.2 

37-70 

15.36 

16.7 

54.66 

30.21 

16.8 

6.26 

36.39 

16.9 

39-28 

52.09 

16.9 

29.08 

47-27 

27.2 

37-59 

25.06 

177 

54.88 

30.39 

17.8 

6.45 

36.46 

17.9 

39-64 

51.85 

17.9 

29.64 

46.96 

28.2 

37-47 

24.78 

18.7 

55-09 

30.55 

18.8 

6.64 

36.50 

18.9 

39-97 

51-59 

Z8.9 

I0.15 

46.64 

29.2 

37-33 

24.49 

19.7 

55-32 

30.71 

19.8 

6.85 

36.54 

19.9 

40.31 

51.32 

19.9 

30.61 

46.32 

20. 2 

37-17 

24.29 

90.7 

55-56 

30.87 

20.8 

7.06 

36.57 

20.9 

40.65 

51-04 

20.9 

31.09 

45-98 

22.2 

37-00 

13.88 

91.7 

55-82 

31.04 

2Z.8 

7.28 

36.61 

21.9 

41.02 

50.74 

21.9 

32.60 

45-63 

22.2 

36.83 

13.55 

99.7 

56.08 

31.22 

22.8 

7-51 

36.65 

22.9 

41.41 

50.43 

22.9 

32.19 

45.26 

23-1 

36.66 

13.20 

23-7 

56.34 

3142 

23.8 

7.74 

36.71 

23-9 

41.84 

50.13 

23-9 

32.87 

44.88 

24.2 

36.51 

22.84 

24.7 

56.59 

31.64 

24.8 

7.98 

36.79 

24.9 

42.29 

4983 

24.9 

33.64 

44.50 

25.1 

36.37 

22.46 

25.7 

56.85 

31.88 

25.7 

8.22 

36.89 

259 

42.78 

49-54 

25.9 

34.54 

44.13 

26.2 

36.25 

22.08 

26.7 

57.09 

32.14 

26.7 

8.45 

37.02 

26.9 

43-29 

49.28 

26.9 

35.53 

43.76 

27.2 

36.15 

22.68 

27.7 

57-33 

32.41 

27.7 

8.68 

37-15 

27.9 

43.81 

49.03 

27.9 

36.58 

43.43 

28.x 

36.08 

11.30 

28.7 

57-55 

32.69 

28.7 

8.9Z 

37-31 

28.9 

44.34 

48.81 

28.9 

3769 

43- 10 

29.2 

36.03 

20.92 

29.7 

57-75 

32.97 

29.7 

9.Z1 

37.47 

29.9 

44.86 

48.60 

29.9 

38.80 

42.82 

30.2 

35.99 

20.56 

30.7 

57.94 

33.24 

30.7 

9-31 

3764 

30.9 

45.35 

48.41 

30.9 

39-86 

42.51 

3I-I 

35-96 

20.22 

317 

58.13 

33-50 

31-7 

950 

37-79 

31.9 

45-82 

48.22 

31-9 

40.87 

42.24 

32.2 

35-92 

9.88 

10.74        -10.69 

8. 

54        -8.48 

24.54      -24.52 

74.40      -74.39 

15-95       -15-91 

"*•  45"      5S'-22 

14'' 

13"      9«.28 

1%^    5»       o».43 

19*  24"*     3tV66 

22^  i5«     43i.98 

-84^ 

J9'      4, 

3".io 

-83^ 

16'     4' 

7".50   1 

-87*^ 

39'  -5^ 

»"-55    1 

-89" 

13'     4: 

J".28    1 

-86° 

24'       , 

3".3i 

(Bph  15] 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

% 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


I  Octantts. 

<^OotantiB. 

X  OotantU. 

(TOctontis. 

t^Ootentts. 

Mag.  5.4 

Mag.  4.1 

Mag.  5.2 

Mag.  5.5 

Mag.  5.7 

Mean 

Risht 

Dedi- 

Mean 

Right 

Dedi- 

Mean 

Ri«ht 

Decli- 

Mean 

Right 

Dedi- 

Mean 

Right 

Decfi. 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

natJOD 

Date. 

sion. 

SotUk, 

Date. 

sion. 

South. 

Date. 

sion. 

S<mth. 

Date.     sion. 

1 

South. 

Date. 

sion. 

Saitlk. 

h  m 

«     / 

h  m 

0     t 

h  m 

•     t 

* 

h  m 

•     1 

h  m 

■    1 

Feb. 

1245 

-8439 

Feb. 

14  13 

-8316 

n 

Feb. 

18    4 

_ 

-8739 

Feb. 

1923 

-«9i3 
ft 

Feb. 

22  15  '-86  23 

0.7 

5813 

33  50 

0.7 

s 
9.50 

37-79 

0.9 

s 
45-82 

48.22 

0.9 

s 
40.87 

42.24 

1.1 

s 

3592 

69.88 

1-7 

58.32 

33.74 

1.7 

9.69 

37.93 

1.9 

46.28 

48.02 

1.9 

41.81  1  41.96  I 

2.x 

35-87 

69.55 

2.7 

58.51 

33.98 

2.7 

9.88 

38.05 

2.9 

46.72 

47.80 

2.9 

42.69 

41.68 

3.1 

35-80 

69«3    • 

3.7 

58.71 

34.21 

3-7 

10.09 

38.17 

3.9 

47-17 

47.57 

3-9 

43.53 

41.36 

4.x 

35-71 

68.89 

4.7 

58.93 

34.44 

4.7 

10.30 

38.28 

4.9 

47.64 

4732 

4-9 

44.40 

41.0a 

51 

35.61 

68.5a 

5-7 

59.17 

34.68 

5-7 

10.53 

38.40 

5.9 

48.13 

47.05 

5-9 

45.35 

40.67 

6.1 

35-51 

68.14 

6.7 

59.40 

34.95 

6.7 

10.76 

38.54 

6.9 

48.67 

46.79 

6.9 

46.45 

40.29 

7.0 

35-43 

67.7s 

7-7 

59.64 

35.25 

7-7 

xx.oo 

38.70 

7.9 

49.26 

46.54 

7-9 

47.68 

39-94 

8.0 

35-37    67.29 

• 

8.6 

5987 

35.58 

8.7 

11.24 

38.89 

8.9 

4987 

46.31 

8.9 

49.04 

39-59 

9,0 

35.34    66.86 

9.6 

60.08 

35.93 

9-7 

11.47 

39'" 

9.9 

50.51 

46.11 

9.9 

50.49 

39.28 

10.0 

35.35 

6643 

10.6 

60.27 

36.28 

10.7 

11.68 

39-34 

10.9 

51.13 

45.94 

10,9 

51-97 

38.98 

II.O 

35.38 

66.03 

11.6 

60.43 

36.63 

11.7 

11.87 

39.58 

11.9 

51.74 

4579 

11.9 

53.43 

38.72 

12.0 

35-43 

65.65 

12.6 

60.59 

36.96 

12.7 

12.06 

39.82 

12.9 

52.32 

45.65 

12.9 

54.82 

38.46 

130 

35.47 

65.29 

13.6 

60.75 

37.27 

13.7 

12.23    40.04 

13.9 

52.87 

45.52 

13.9 

56.13 

38.24 

14.0 

35.50 

64.93 

14.6 

60.90 

37.56 

14.7 

12.40 !  40.24 

14.9 

53.39 

45.37 

14.9 

57.36 

37.99 

15-0 

35-52 

64.58 

15.6 

61.06 

37.85 

15.7 

12.58 

40.43 

15.9 

53.91 

45-22 

15-9 

58.55 

37.74 

16.0 

35.53 

64.25 

16.6 

61.23 

38.12 

16.7 

12.77 

40.62 

16.8 

54-42 

45-05 

16.9 

59.69 

37.46 

17.0 

35-51 

63.90 

17.6 

61.41 

38.40 

17.7 

12.97 

40.79 

17.8 

54.95 

44.86 

17.9 

60.86 

37.17 

18.0 

35.49 

63.53 

18.6 

61.59 

38.70 

18.7 

13.17 

40.97 

18.8 

55-49 

44.66 

18.9 

62.08 

36.87 

19.0 

35.47 

63.14 

19.6 

61.79 

39.01 

19.7 

13-37 

41.17 

19.8 

56.08 

44-46 

19.9 

63-37 

36.57 

20.0 1 35.47 

6a.74 

1 
20.6  1  61.98 

39-34 

20.7 

13.58 

41.38 

20.8 

56.68 

44.27 

20.9 

64.74 

36.26 

21.0 1 35.48 

62.33 

21.6 

62.16 

39.68 

21.7 

13.79 

41.61 

21.8 

57-31 

4409 

21.9 

66.22 

35-96 

22.0 

35-51 

61.91 

22.6 

62.34 

40.04 

22.7 

14.00 

41.86 

22.8 

5796 

43-93 

22.9 

67.80 

35.67 

23.0 

35-55 

6149 

23.6  1  62.50 

1 

40.41 

23.7 

14.21 

42.13 

23.8 

58.64 

43-79 

239 

69.45 

35.41 

24.0 

35-62 

61.07 

24.6  1  62.65 

40.79 

24.7 

14.40 

42.41 

24.8 

59.31 

43-67 

24.9 

71.14 

35-16 

24.9 

35.72 

6a66 

25.6 

62.78 

41.17 

25.7 

14.57 

42.70 

25.8 

59-97 

43-57 

25.9 

72.85 

34.93 

25.9 

35-&4 

6aJ7 

26.6 

62.89 

41.55 

26.7 

14.74 

42.99 

26.8 

60.61 

43.49 

26.9 

74.55 

34.73 

26.9 

35-96 

59-89 

27.6 

63.01 

41.91 

27.7 

14.90 

43.28 

27.8 

61.23 

43-42 

27.9 

76.16 

34.53 

27.9 

36.08 

59-53 

28.6 

63.12 

42.25 

28.7 

15.05 

43.55 

28.8 

61.82 

43.35 

28.9 

77.69 

34.33 

28.9 

36.18 

59.18 

29.6 

63.23 

42.59 

29.7 

15.21 

43.80 

29.8 

62.40 

43.27 

29-9 

79.16 

34.14 

29.9 

36.28 

58.84 

30.6 

63.35 

42.91 

30.6 

15.38 

44.04 

30.8 

62.96 

43.17 

30.9 

80.57 

33-92 

30.9 

36.35 

5849 

31.6 

63.49 

43.22 

31.6 

15.54 

44-27 

31.8 

63.53 

43-04 

31.9 

81.96 

33.70 

31-9 

36.41 

58.12 

10.74        -10.70 

8.54        -8.48 

24.52       -24.50 

74.14      -74.13 

15.93     -15-90 

12^  45™      S5'-22 

14^  13"       9". 28 

18'^    5«       ©•.43 

19^  24"     3 1 ".66 

22'*  I5«     43'-98 

-84°  39'      43".io 

-«3°i6'     47".5o 

-87^39'     52".55 

-89^13'     43".28 

-«6**  24'       Z"'l^ 

[Hph  IS 

1 

MARCH,  1915. 
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APPARENT  PLACES  OP  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


t  OotantU.       1       i  Ootantlfl. 

AfOotuLtte. 

(T  Ootantts. 

V  Octantts. 

Mag.  5.4 

Mag.  4.1 

Mag.  5.3 

Mag.  5.5 

Mag.  5.7 

Mean 

Right 

DecU- 

Mean 

Right 

DecU. 

Mean 

Right 

DecU- 

Mean 

Right 

Decli- 

Mean 

Right 

Dedi- 

Solar 

Ascco- 

natioii 

Solar 

Ascen- 

nation 

Solar 

Asccn- 

natiott 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Date. 

sion. 

South, 

Date. 

suai. 

South. 

Date. 

South. 

Date. 

sion. 

South. 

DaU. 

South. 

h  xn 

e       1 

h  xn 

e       t 

h  m 

•     / 

h  m 

•     / 

h  m 

e       / 

Mar. 

13  46 

-8439 

Mar. 

14  13 

-8316 
It 

Mar. 

x8    S 

-8739 

Mar. 

1924 

-89x3 

Mar. 

33  15 

-^23 
tt 

0.6 

S 
3.12 

42.35 

0.7 

8 
X5-O5 

43.55 

0.8 

S 
1.83 

43-35 

0.9 

8 
17.69 

34.33 

0.9 

36.18 

59.18 

X.6 

3-23 

43.59 

1-7 

15.21 

43.80 

1.8 

3.40 

43-27 

1.9 

19.16 

34.14 

X.9 

36.38 

58.84 

2.6 

3-35 

42.91 

2.6 

15.38 

44.04 

3.8 

3.96 

43.X7 

3.9 

20.57 

33.92 

3.9 

36.35 

58.49 

3.6 

3-49 

43-23 

3.6 

15.54 

44.27 

3.8 

3-53 

43.04 

3.9 

31.96 

33.70 

3.9 

36.41 

58.12 

4.6 

363 

43-55 

4.6 

15.72 

44.50 

4.8 

4.13 

42.90 

4.9 

23.43 

33.44 

4.9 

36.46 

57-74 

5.6 

3-78 

43-91 

5.6 

15-91 

44.75 

5-8 

4.77 

42.76 

5.9 

25.00 

33.16 

5.9 

36.52 

57.33 

6.6 

3-94 

44.38 

6.6 

16.10 

4503 

6.8 

5.44 

43.63 

6.9 

36.69 

32-90 

6.9 

36.60 

56.90 

7,6 

4.09 

4*.68 

7.6 

16.30 

45.33 

7.8 

6.15 

42.5X 

7.9 

38.51 

32.65 

7.9 

36.71 

56.47 

8.6 

4.3a 

45-09 

8.6 

16.48 

45-65 

8.8 

6.87 

42.43 

8.8 

30.41 

32.42 

8.9 

36.85 

56.04 

9.6 

4.32 

45-51 

9.6 

16.65 

45-99 

9.8 

7.60 

42.37 

9.8 

32.37 

33.33 

9.9 

37.02 

5563 

Z0.6 

4.43 

45-93 

10.6 

z6.8i 

46.34 

10.8 

8.31 

42.34 

10.8 

34.30 

32.05 

10.9 

37.21 

55-24 

ZX.6 

4.49 

46.34 

11.6 

16.94 

46.68 

11.8 

8.99 

42.33 

11.8 

36.18 

31.89 

II. 9 

37-41 

54-88 

X3.6 

4.5s 

46.73 

X3.6 

17.06 

47-OI 

12.8 

9.63 

42.32 

13.8 

37.97 

31.76 

13.9 

37.60 

54.54 

13-6 

4.61 

47-09 

13-6 

17.19 

47-32 

13.8 

10.33 

42.31 

13.8 

39-66 

31.62 

13-9 

37.77 

54-21 

Z4.6 

4.68 

47-4* 

Z4.6 

17-31 

47.63 

14.8 

10.83 

43.39 

14.8 

41.37 

3X-47 

14.9 

37.93 

5389 

15.6 

4.76 

47-78 

15.6 

17-45 

47-89 

15-8 

11.40 

43.36 

15.8 

43.84 

31-31 

159 

38.07 

53-56 

16.5 

4.84 

48.13 

z6.6 

17-58 

48.16 

16.8 

11.98 

43.30 

16.8 

44.40 

3x15 

16.9 

38.19 

53 -2  X 

17.5 

4.94 

48.46 

17.6 

17.73 

48.44 

17.8 

12.58 

42.13 

17.8 

45.97 

30.9s 

17.9 

38.31 

52.86 

x8.s 

5-04 

48.83 

z8.6 

17.88 

48.73 

18.8 

13.21 

43.07 

18.8 

47.63 

30.76 

18.9 

38.44 

52.49 

19-5 

5- 14 

49.18 

19.6 

18.04 

49.OZ 

19.8 

13-86 

43.00 

Z9.8 

49.35 

30.58 

19.9 

38.58 

53.13 

ao.s 

S.23 

49.57 

30.6 

18.30 

49-32 

30.8 

14-53 

41-95 

30.8 

51.18 

30.39 

30.9 

38.74 

51.73 

"5 

5.32 

49.98 

31.6 

18.35 

49.66 

21.8 

15.22 

41.93 

31.8 

53-08 

30.20 

21.9 

38.93 

5133 

sa.5 

S-40 

50.39 

33.6 

18.49 

50.00 

23.8 

15-93 

41.90 

33.8 

5504 

30.05 

22.9 

39.12 

5094 

^3  5 

5-46 

50.81 

33.6 

X8.63 

50.36 

23-8 

16.63 

41.91 

33.8 

57-05 

29.91 

23-9 

39-34 

50.57 

24.5 

5-51 

51-23 

34.6 

X8.75 

50.73 

34.8 

17-33 

41.94 

34.8 

59.06 

29.79 

24.9 

39-58 

50.31 

255 

5-54 

51-65 

35.6 

18.87 

51. II 

25-7 

18.01 

41.99 

35.8 

61.07 

39.69 

259 

39.84 

49.86 

26.5 

5-SS 

52.06 

36.6 

18.97 

51.48 

36.7 

18.67 

43.05 

36.8 

63.01 

39.61 

26.9 

40.10 

49-54 

27.5 

5-57 

52.44 

37.6 

19.06 

51.84 

37.7 

19-30 

43.11 

37.8 

64.88 

29-54 

27.9 

40.35 

49.34 

28.5 

5-5» 

52.8X 

38.6 

19.15 

52.17 

28.7 

19.90 

43.16 

38.8 

66.65 

29.47 

28.9 

40.58 

48.94 

29-5 

5.60 

53.15 

39.6 

19.34 

52.49 

39.7 

20.48 

42.19 

39.8 

68.34 

29-38 

39.9 

40.79 

48.64 

30s 

5.64 

5350 

30.6 

19-34 

52-79 

30.7 

21.07 

43.31 

30.8 

70.03 

39.38 

30.9 

40.98 

48.33 

3J-5 

569 

53.86 

3X.6 

19.46 

53-10 

31-7 

21.66 

43.21 

31-8 

71.70 

2915 

31-9 

41.16 

48.01 

10.; 

rs     - 

XO.70 

8.55      -8.49 

24. 

51       -24.49 

73.97    -73.96 

15.93       -15.89 

12*^ 

^5"    i 

;5*-22 

X4^  13"      9*.38 

i8»» 

5"      0^.43 

19^  34"    3i*.66 

33*  15"     43"-98 

•«4^ 

\9'    a: 

J  Mo 

-83^ 

x6'     4: 

r'.5o  1 

-87** 

39'     5- 

»".5S  1 

^0 

13'    4: 

J".28  1 

-86*» 

24' 

3".3i 

[Ephxs] 
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APRIL,  1915, 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


t  Ootantts. 

X  Octantls. 

<T  OotantlB. 

vOotantls. 

Mag.  5.4 

Mag.  4 

I 

Mag.  5.2 

Mag.  5.5 

Mag.  5.7 

Ill 

Ri«ht 

Ascen- 

sioii. 

Dedi- 
naticm 
S(mtk, 

Mean 
Solar 
Date. 

Right 

Ascen- 

sioa. 

Decli. 
nation 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 

Decli- 
nation 
South. 

Mean 
Solar 
Date. 

Right 

Ascen- 

Biaa. 

Dedi- 
nation 
South. 

Mean 
Solar 
Date. 

Right 

Ascen- 

Decs- 

natioi 

h  m 

0     t 

h  m 

•     / 

h  m 

0     / 

h  m 

•     1 

h  m 

•    f 

Apr. 

12  46 

-8439 

Apr. 

14  13 

-8316 

Apr. 

18   5 

-«7  39 

r/ 

Apr. 

1925 

-8913 

Apr. 

22  IS 

-8623 

O.S 

8 
5-69 

53.86 

0.6 

s 
19.46 

53.10 

0.7 

21.66 

42.21 

0.8 

s 
n.70 

29.15 

0.9 

41.16 ;  48.01 

1.5 

5-75 

54.2a 

1.6 

19.58 

53.41 

1.7 

22.29 

42.20 

1.8 

13.46 

29.01 

1.9 

41.35 

47.66 

a.5 

5.81 

54.61 

2.6 

19.70 

53-74 

2.7 

22.95 

42.19 

2.8 

15.33 

28.87 

2.9 

41.5s 

47.29 

35 

5.86 

55.02 

3.6 

19.83 

54.09 

3.7 

23.65 

42.20 

3-8 

17.32 

28.7s 

3.9 

41-78 

46.92 

4.5 

5-90 

55-44 

4.6 

19.96 

54.47 

4.7 

24.37 

42.23 

4.8 

19.41 

28.63 

4.9 

42.03 

46.55 

5-5 

592 

55.88 

5.6 

20.07 

54.86 

5-7 

25.10 

42.29 

5.8 

21.55 

28.54 

5.9 

42.31 

46.19 

6.5 

5-92 

56.31 

6.6 

20.16 

55.26 

6.7 

25.80 

42.38 

6.8 

23.68 

28.49 

6.9 

42.62 

45.86 

7-5 

5-91 

56.73 

7-6 

20.24 

55.66 

7.7 

26.46 

42.50 

7.8 

25.75 

28.45 

7.9 

42.94 

45.56 

•  8-5 

5.88 

57-12 

8.5 

20.30 

56.05 

8.7 

27.10 

42.62 

8.8 

27.72 

28.43 

8.9 

43.25 

45.28 

9-5 

5-84 

57-50 

95 

20.36 

56.42 

9.7 

27.69 

42.74 

9.8 

29.60 

28.42 

9.9 

43.54 

45.<» 

10.5 

5.81 

57.85 

10.5 

20.4Z 

56.76 

10.7 

28.26 

42.85 

10.8 

31.38 

28.41 

10.9 

43.82 

44.77 

"•5 

5-78 

58.19 

"•5 

20.47 

57.09 

11.7 

28.80 

42.9s 

11.8 

33.07 

28.39 

II.9 

44.08  •  44.5« 

1 

"•5 

5-77 

58.53 

".5 

20.53 

57.41 

12.7 

29.35 

43.03 

12.8 

34.75 

28.35 

12.9 

44.33 

44-25 

13-5 

5-77 

58.87 

135 

20.60 

57.72 

13.7 

29.91 

43.09 

13.8 

36.43 

28.31 

13.9 

44.57 

43.98 

14-5 

5-78 

59-21 

14.5 

20.68 

58.04 

14.7 

30.48 

43.16 

14.7 

38.17 

28.25 

14.9 

44.80 

43-69 

15-5 

5-79 

59.56 

15.5 

20.77 

58.37 

15.7 

3x08 

43-23 

15-7  1  39-0 

1 

28.18 

15.9 

45-05 

4340 

16.5 

5-79 

59.93 

16.5 

20.86 

58.71 

16.7 

31.69 

43.30 

16.7 

41.81 

28. 12 

16.9 

45-31 

43.M 

17-5 

5-79 

60.31 

17.5 

20.94 

59.07 

17.7 

32.32 

43.38 

17.7 

43.73 

28.07 

17.9 

45-59 

43.80 

18.5 

5-77 

60.70 

18.5 

21.02 

59-44 

18.7 

32.97 

43.48 

18.7 

45.73 

28.03 

18.9 

4589 

42.50 

19s 

5-75 

61.10 

19.5 

21.08 

59.82 

19.7 

33.61 

43 -61 

19.7 

47.76 

28.02 

19.9    46.21    42.ax 

ao.5 

5-70 

61.50 

20.5 

21.14 

60.21 

20.7 

34.24 

43.76 

20.7 

49.80 

28.03 

20.9   46.54    41-93 

21.5 

5-64 

61.90 

21.S 

21.18 

60.61 

21.7 

34.86 

43.92 

21.7 

51.83 

28.07 

21.8 

46.89    41-^ 

22.4 

5.57 

62.28 

22.5 

21.21 

61.00 

22.7 

35.46 

44.10 

22.7 

53-80 

28. 1 Z 

22.8 

47.24 ,  41.44 

234 

5-49 

62.65 

23.5 

21.24 

61.38 

23.7 

36.02 

44.28 

23.7 

55.68 

28.17 

23.8 

47-58    41." 

24.4 

5-41 

62.99 

24.5 

21.25 

61.74 

24.7 

36.55 

44.46 

24.7 

57.48 

28.23 

24.8 

47.92    4I.02 

25-4 

5-34 

^3-3^ 

25.5 

21.27 

62.09 

25.7 

37.06 

44.63 

25.7 

.59.18 

28.29 

25.8 

48.24 

40.8a 

26.4 

5-27 

63.62 

26.5 

21.30 

62.41 

26.7 

37-56 

44.77 

26.7 

60.83 

28.32 

26.8 

48.53    40-6X 

27.4 

5-22 

63-93 

27.5 

21.33 

62.72 

27.7 

38.06 

44.90 

27.7 

62.46 

28.33 

27.8 

48.80    4040 

28.4 

519 

64.26 

28.5 

21.37 

63.04 

28.7 

38.59 

45.02 

28.7 

64.14 

28.33 

28.8 

49.07 

40-17 

29.4 

5.16 

64.60 

29s 

21.43 

63.38 

29.7 

39.15 

45-13 

29.7 

65.91 

28.31 

29.8 

4936 

39-91 

30-4 

5" 

64.95 

30.5 

21.48 

63.73 

30.6 

39-74 

4525 

30.7 

67.77 

28.31 

30.8 

49-66 

3964 

31-4 

5.08 

65.33 

31.5 

21.53 

64.10 

31.6 

40.35 

45.39 

31-7 

69.74 

28.32 

31.8 

49-99 

39.3« 

lo.; 

r6       - 

10.71 

8.55 

-8.49 

24.51      -24.49 

73.88      -73.88 

15.91      -15.87 

I2*»  ^ 

^5"'      5 

;s".22 

14k  13* 

9".28 

i8»^    5»      0-.43 

19"*  24™     3i".66 

22**  15"     43'.98 

-84^^ 

J9'      4: 

j".IO 

-83^ 

16'     4' 

7"-50 

-87" 

39'     5- 

»"-55 

-89** 

13'     4. 

3".28 

-W 

24'       . 

3".3i 

[Eph  xs] 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


<f  OctantU. 

X  Ootantts. 

(T  Ootantls. 

V  Ootantlfl. 

A 

Mag.  5.4 

Mag.  4. 

I 

Mag.  5.2 

Mag.  5.5 

Mag.  5.7 

Solar 
Date. 

Richt 
Ascen- 
sion. 

Decli- 
nation 
South. 

Mean 
Solar 
Date. 

Richt 
Ascen- 
sion. 

Decli- 
nation 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
South. 

Me»n 

Solar 
Date. 

Right 
Ascen- 

■ 

sion. 

Dedi. 
nation 
South, 

Mean 
Solar 
Date. 

Right 
Ascen- 

Dedi- 
natioa 
South, 

h  m 

«     f 

h  m 

«     / 

h  m 

•     / 

h  m 

•     t 

h  xn 

•     t 

May 

12  46 

-8440 

May 

14  13 

-8317 
ft 

May 

18    5 

-8739 

May 

19  26 

-8913 

May 

22  15 

-8623 
It 

0.4 

8 

5-12 

4.95 

0-5 

8 
21.48 

3-73 

0.6 

8 

39-74 

45.25 

0.7 

8 
7.77 

28.31 

0.8 

8 

.49-66 

39.64 

1.4 

5.08 

5-33 

1-5 

21-53 

4.10 

1.6 

40.35 

45-39 

1-7 

9-74 

28.32 

1.8 

49-99 

39-38 

2.4 

5-oa 

5-72 

2.5 

21.57 

4.49 

2.6 

40.97 

45-55 

2.7 

11.77 

28.35 

2.8 

50.34 

39.12 

3-4 

4.94 

6. II 

35 

21-59 

4.89 

3.6 

41.58 

45-74 

3-7 

13-81 

28.41 

3.8 

50.72 

38.88 

4.4 

4.84 

6.48 

4.5 

21.60 

5-30 

4.6 

42.16 

45-97 

4.7 

15-83 

28.51 

4.8 

51.12 

38.68 

5-4 

4.72 

6.84 

5-5 

21-59 

5-70 

5.6 

42.70 

46.21 

5.7 

17.74 

28.62 

5.8 

51.52 

38.51 

6.4 

4.60 

7.17 

6.5 

21.58 

6.07 

6.6 

43.19 

46.45 

6.7 

19-52 

28.74 

6.8 

51.90 

38.35 

7-4 

4.48 

7-47 

7-5 

21.56 

6.42 

7.6 

43-64 

46.68 

7.7 

21.18 

28.87 

7.8 

52.25 

38.21 

8.4 

4.37 

7.75 

8.5 

21-53 

6-75 

8.6 

44.07 

46.90 

8.7 

22.74 

28.99 

8.8 

52.59 

38.07 

9-4 

4.26 

8.03 

9-5 

21.51 

7-05 

9.6 

44.49 

47.09 

9-7 

24.25 

29.08 

9.8 

52.91 

37.94 

Z0.4 

4.17 

8.30 

10.5 

21.51 

7-34 

10.6 

44.91 

47.27 

10.7 

25.75 

29.17 

10.8 

53.22 

37.79 

11.4 

4.07 

8-57 

"•5 

21.51 

7.64 

11.6 

45.35 

47.45 

11.7 

27.26 

29.24 

11.8 

53.52 

37.64 

12.4 

3-99 

8.86 

".5 

21.51 

7.94 

12.6 

45-80 

47.62 

12.7 

28.82 

2931 

12.8 

53.83 

37.47 

13-4 

3-91 

9-15 

13-5 

21.52 

8.26 

13.6 

46.27 

47.78 

13-7 

30.45 

29-37 

13.8 

54-14 

37.29 

14.4 

S'S2 

9.46 

14.4 

21.53 

8-59 

14.6 

46.75 

4796 

14.7 

32.13 

29-45 

14.8 

54.47 

37." 

154 

3-73 

9-77 

154 

21-53 

8.93 

15.6 

47.25 

48.17 

15-7 

33-87 

29-54 

15.8 

54.83 

36.94 

16.4 

362 

10.10 

16.4 

21.52 

9.28 

16.6 

47.75 

48.39 

16.7 

35-64 

29.65 

16.8 

55-20 

36.77 

17.4 

350 

10.42 

17.4 

21.50 

9.64 

17.6 

48.24 

48.63 

17.7 

37-42 

29.78 

17.8 

55.58 

36.62 

18.4 

3-36 

IO-73 

18.4 

21.48 

10.01 

18.6 

48.72 

48.89 

18.7 

39-20 

2993 

18.8 

55.98 

36.49 

19.4 

3-22 

11.04 

19.4 

21.44 

IO-37 

19.6 

49-17 

49.16 

19.7 

40.92 

30.09 

19.8 

56.39 

36.37 

20.4 

3.06 

11.32 

20.4 

21.38 

10.72 

20.6 

49.58 

49-45 

20.7 

42.56 

30.27 

20.8 

56.79 

36.28 

21.4 

2.90 

11.58 

21.4 

21.33 

11.05 

21.6 

4996 

49-73 

21.6 

44.09 

30.46 

21.8 

57.18 

36.21 

22.4 

2.74 

".83 

22.4 

21.27 

11.36 

22.6 

50.32 

50.00 

22.6 

45.52 

30.65 

22.8 

57-54 

36.14 

23.4 

2-59 

12.06 

23-4 

21.21 

11.65 

23.6 

50.65 

50.25 

23.6 

46.87 

30.81 

23.8 

57.89 

36.08 

24.4 

2-45 

12.28 

24.4 

21.16 

"•93 

24.6 

50.97 

50.48 

24.6 

48.19 

30.97 

24.8 

58.21 

36.01 

25-4 

3-33 

12.51 

254 

21.13 

12.20 

25.6 

51.31 

50.69 

25.6 

49-51 

31.09 

25.8 

58.52 

35.92 

26.4 

2.22 

12.75 

26.4 

21.10 

12.48 

26.6 

51.68 

50.89 

26.6 

50.91 

31.21 

26.8 

58.83 

35.80 

27.4 

2. II 

13.00 

27.4 

21.08 

12.77 

27.6 

52.08 

51.10 

27.6 

52.38 

31.32 

27.7 

59.16 

35-68 

28^ 

2.00 

13-27 

28.4 

2X.o6 

13.08 

28.6 

52.50 

51-32 

28.6 

53.95 

31.45 

28.7 

59.51 

35-55 

«9-3 

1.87 

13-55 

29.4 

21.04 

13-41 

29.6 

52.94 

51-57 

29.6 

55.60 

31.59 

29.7 

59.89 

35.43 

303 

1-73 

X3.84 

30-4 

20.99 

13.76 

30-6 

53.38 

51.84 

30.6 

57.28 

31.76 

30.7 

60.29 

35-32 

31-3 

1.56 

14-13 

31-4 

20.93 

14. 1 1 

31.6 

53-79 

52.14 

31-6 

58.94 

31.96 

3^'7 

60.71 1  35.24 

xo. 

76       - 

•10.72 

8.55 

-8.49 

24.53      -24.51 

73.92      -73-91 

15-90      -15-87 

12»». 

♦5"      I 

;5«.2a 

14**  13°^ 

9*.28 

iS^    5a       01.43 

19^  24™     3i».66 

22*^  15"*     43*-98 

-«4^ 

39'      4 

3".io 

-83^16'    4 

7".50 

-87^39'     52".5S 

-89**  13'    43".28 

-86*  24'       3"-3X 

[^>llX5 

1 
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JUNE,  1915. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


t  Ootanttt. 

6  Ootantls. 

;tOetantit. 

t^Octentis. 

Mag.  5.4 

Mag.  4.1 

Mag.  5.2 

Mag.  5.5 

M^.  5.7 

Men 
Salar 
Date. 

Riffht 

Ascen- 

sioa. 

D«cU- 
natiim 
South. 

Men 

Solar 
Date. 

Right 

Ascen- 

lioo. 

Decli- 
nation 
Souih. 

Mean 
Solar 
Date. 

Richt 
Ascen- 
sion. 

Decli- 
nation 
SotUk. 

Mean 
SoUr 
Date. 

Rifht 
Ascen- 

DecU- 
nation 

Mean 

Solar 
Date. 

Right 
Ascen- 

Decfi. 

natiflo 
Somik, 

h  m 

•     t 

h  m 

0          / 

h  m 

•     t 

h  m 

•     t 

h  SI 

•    t 

June 

1245 

-8440 

June 

14  13 

-8317 

11 

June 

18  s 

-8739 
n 

June 

X9  26 

-8913 

June 

22  x6 

-8625 

n 

0-3 

s 
61.56 

.  X4.X3 

0.4 

8 
20.93 

x4.II 

0.6 

s 

53.79 

52.14 

0.6 

8 
58.94 

31-96 

0.7 

8 
O.7X 

35-H 

1-3 

61.37 

X4.40 

1.4 

20.86 

1445 

X.6 

54.16 

52.46 

1.6 

60.50 

32.18 

X.7 

I-I3 

35.19 

a.3 

61.17 

14.63 

2.4 

20.77 

X4-77 

2.6 

54.47 

52.78 

2.6 

61.92       32.43  1 

2.7 

1-53 

35-17 

3-3 

60.98 

14.84 

3-4 

20.67 

15.07 

3-6 

54.75 

53-09 

3-6 

63.22 

32.66 

3-7 

1.92 

35-17 

4-3 

60.80 

15-03 

4.4 

20.58 

15-34 

4.6 

55.00 

53.39 

4.6 

64.42 

32.90 

4.7 

2.28 

35-i» 

5-3 

60.62 

1519 

5-4 

20.49 

15.58 

5-6 

55.23 

53.67 

5-6 

65-52 

33." 

5-7 

2.62    35.19 

6.3 

60.45 

X5.35 

6.4 

20.40 

15-82 

6.5 

55.44 

53-93 

6.6 

66.57    33-33 

6.7 

2.94 

35-19 

7-3 

60.29 

15-52 

7-4 

20.32 

16.05 

7-5 

55.67 

54-18 

7.6 

67.62    33-51 

7.7 

3.25 

IS'i^ 

8-3 

60.15 

X5.68 

8.4 

20.25       16.28 

8-5 

55.91 

54-42 

8.6 

68.70 

33-69 

8.7 

3-57 

35-15 

9-3 

60.OX 

15.85 

9.4 

20.19 

16.52 

9-5 

56.17 

54.66 

9.6 

69.83 

33-88 

9-7 

3-89 

35-13 

X0.3 

59.86 

16.03 

10.4 

20.13 

X6.76 

10.5 

56.44 

5490 

10.6 

71.00 

34.06 

10.7 

4.22 

35-10 

"•3 

59-71 

16.23 

11.4 

20.06 

17.02 

"5 

56.72 

55-16 

11.6 

72.23 

34-25 

11.7 

4.57 

3S.<»7 

"•3 

59-54 

16.43 

12.4 

19.99 

17-29 

X2.5 

57.00 

55.45 

12.6 

73 -5x 

3446 

X2.7 

4.93  '  $S'0^ 

133 

5936 

16.63 

13.4 

19.90 

17-57 

13. 5 

57.27 

55.75 

13.6 

74.79 

34.69 

X3-7 

5.30 

35-03 

14.3 

59.17 

16.82 

14.4 

19.80 

17.85 

14-5 

57-54 

56.06 

14.6 

76.07 

34.93 

14-7 

5-69 

3503 

15-3 

58.97 

17.01 

15-4 

19.70 

18.13 

15-5 

57-78 

56.39 

15.6 

77-29 

35.20 

15-7 

6.08 

IS^ 

16.3 

58.75 

17.17 

16.4 

19.58 

18.40 

16.5 

57-98 

56.72 

16.6 

78.43 

35.48 

X6.7 

6.48 

35-" 

17-3 

58.53 

17-32 

17.4 

19.46 

18.65 

X7-5 

58-15 

57.06 

17.6 

79-46 

35.76 

17.7 

6.86 

3517 

18.3 

58.3X 

17.44 

18.4 

19-33 

18.88 

18.5 

58.28 

57.39 

18.6 

80.38 

36.05 

18.7 

7.22 

35»5 

19-3 

58.10 

17-54 

19.4 

19.20 

19.09 

19.5 

58-38 

5770 

19.6 

8x.i8 

36.33 

19.7 

7-55 

35-34 

20.3 

57-9X 

17-63 

20.3 

19.08 

19.27 

20.5 

58.47 

57.98 

20.6 

81.93 

36.58 

20.7 

7.86 

354» 

21.3 

57-73 

17.72 

21-3 

18.97 

19-44 

21.5 

58.57 

58.25 

21.6 

82.67 

36.81 

21.7 

8.15 

35.48 

22.3 

57.57 

17.82 

22.3 

18.88 

19.61 

22.5 

58.69 

58.50 

22.6 

83.44 

37.02 

22.7 

8'.43 

35-55 

a3-3 

57-41 

17.92 

23-3 

18.79 

19.79 

23.5 

58.84 

58.7s 

23.6 

84.28 

37.22 

23.7 

8.72 

35-57 

24.3 

57.25 

18.05 

24.3 

18.71 

20.00 

24-5 

59.02 

5900 

24.6 

85.23 

37.43 

24.7 

9-03 

3559 

35-3 

57.08 

18.19 

25.3 

18.61 

20.22 

25.5 

59.22 

59.28 

25.6 

86.26 

37.65 

257 

9-36 

35.61 

26.3 

56.90 

18.34 

26.3 

18.51 

20.44 

26.5 

59-41 

5958 

26.6 

87-34 

37.9X 

26.7 

9.72 

35-^ 

27-3 

56.69 

18.49 

27.3 

18.40 

20.71 

27-5 

59-59 

59-91 

27-S 

88.41 

38.18 

27-7 

10.10 

35-^ 

a8.3 

56.47 

X8.63 

28.3 

18.27 

20.95 

28.5 

59-74 

60.26 

28.5 

89.38 

38.48 

28.7 

XO.48 

3578 

a9-3 

56.23 

18.74 

29.3 

18.13 

2X.17 

29-5 

5984 

60.61 

29.5 

90.22 

38.79 

29.7 

10.85 

35.«9 

30.3 

56.00 

18.82 

30.3 

17.98 

21.37 

30.5 

59-89 

60.96 

30.5 

90.94 

39." 

30.7 

XI.21 

36-03 

31-3 

55-77 

18.87 

31.3 

17,82 

21.54 

31.5 

59.90 

61.30 

3X-5 

91-52 

39-43 

3X.7 

11-53 

3«i» 

10.77       -XO.72 

8.56        -8.50 

24.55      -24-53 

74.07      -74.06 

'5- 

90      - 

IS« 

xa^  45"      55*-a» 

X4»>  13™       9".28 

18^    5»       0-.43 

19'*  24"     3i'.66 

22** 

X5-    43'-98 

-«4**39'      43'Mo   |-83**x6'     47".So 

-87^39'     52".55 

^<>X3'     43".28 

-«6*» 

«4'      3"-3« 

lEphis 

) 

JULY,  1915. 
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APPARENT  PLACES  OF  CIRCUMPpLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


tOctantlB. 

i  Octantlt. 

AfOctantte. 

V  Octantls. 

Mag.  5.4 

Mag.  4.1 

M^.  5 

.3 

Mag.  5.5 

Mag.  5.7 

Mean 

Rirht 

Dedi- 

Hean 

Right 

Decli- 

Mean 

Right 

Decli- 

Mean 

Right 

DecU. 

Mean 

Right 

Decli. 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

SoUr 

Ascen- 

nation 

Date. 

sioa. 

South. 

Date. 

sioQ. 

South. 

Date. 

sion. 

South. 

Date. 

sion. 

Souih, 

Date. 

sion. 

South, 

h  m 

0     t 

h  m 

0     # 

h  m 

9     t 

h  m 

•     1 

h  m 

•      r 

July 

12  45 

-8440 

July 

14  13 

-8317 

July 

18   5 

-8740 

July 

1927 

-8913 
ft 

July 

33  16 

-8625 

mm 

0-3 

s 
56.00 

18.82 

0.3 

17.98 

21.37 

0.5 

S 
59.89 

0.96 

0.5 

s 
30.94 

39-11 

0.7 

s 

XI.3I 

w  w 

36.03 

1-3 

55-77 

18.87 

1-3 

17.82 

21.54 

1-5 

5990 

1-30 

1-5 

3152 

39-43 

1-7 

11.53 

36.18 

2.3 

55-55 

18.90 

2.3 

17.67 

21.68 

2.5 

59.88 

i.6z 

2.5 

33.00 

39-75 

2.7 

11.83 

36.33 

3-3 

55-35 

18.92 

3-3 

17-53 

21.81 

3.5 

59-86 

1.90 

3-5 

32.43 

40.03 

3.6 

13. IX 

36.48 

4.2 

55-15 

18.94 

4.3 

17.40 

21.92 

4.5 

59.83 

3.17 

4.5 

32.81 

40.30 

4.6 

12.37 

36,62 

S-2 

54.97 

18.95 

5.3 

17.28 

22.03 

5-5 

59.81 

2.43 

5-5 

33.22 

40.54 

5.6 

13.63 

36.75 

6.2 

54.80 

18.97 

6.3 

17.16 

22.14 

6.5 

59.81 

3.69 

6.5 

33.65 

40.79 

6.6 

13.88 

36.86 

7.2 

54.62 

19.01 

7-3 

17.04 

22.37 

7-5 

59.82 

2.95 

7.5 

34.14 

41.04 

7.6 

13.14 

36.97 

8.2 

54.43 

19-05 

8.3 

16.92 

23.40 

8.5 

59-84 

3.22 

8.5 

34-66 

41.29 

8.6 

13-42 

37.08 

9.2 

54.24 

19.10 

9-3 

16.79 

22.54 

9-5 

59.88 

3-51 

9.5 

35-22 

41.56 

9.6 

1371 

37.20 

Z0.2 

54.04 

19.15 

10.3 

16.65 

22.70 

10.5 

59-90 

3.81 

10.5 

35-81 

41.84 

Z0.6 

14.03 

37-32 

11.2 

53-82 

19.20 

".3 

16.51 

22.85 

"•5 

59-91 

4.13 

"•5 

36.38 

42.14 

11.6 

14.33 

37.46 

Z3.2 

53-^ 

19.24 

12.3 

16.36 

23.01 

13.4 

59-91 

4.45 

".5 

36.93 

42.45 

13.6 

14.65 

37.62 

13-2 

53.38 

19.26 

^3-3 

16.20 

2315 

13.4 

59-88 

4-79 

^3'S 

37-39 

42.78 

13.6 

14.96 

37-79 

14.2 

53-14 

19.26 

14.3 

16.03 

33.28 

14.4 

59.80 

5.12 

14.5 

37-74 

43-12 

14.6 

15.27 

37-99 

15.3 

52.89 

19.24 

15-3 

15.86 

23.38 

iS-4 

59.69 

5.45 

15.5 

37.98 

43-45 

15.6 

15.55 

38.20 

X6.2 

52.66 

19.20 

16.3 

15.68 

23.46 

16.4 

59-55 

5-76 

16.5 

38.10 

43-78 

16.6 

15.81 

38.43 

17.2 

52-45 

19.14 

17-3 

15-52 

23-52 

17.4 

59-39 

6.05 

17.5 

38.13 

44.08 

17.6 

16.05 

38.65 

18.2 

52.26 

19.07 

18.3 

15-36 

23-56 

18.4 

59-23 

6.33 

18.5 

38.10 

44.38 

18.6 

16.36 

38.86 

19.2 

52.08 

19.00 

19-3 

15.22 

23-59 

19.4 

59-08 

6.57 

19-5 

38.09 

44.64 

19.6 

16.45 

3905 

20.2 

5 1. 91 

18.94 

20.3 

15-09 

23.63 

30.4 

58.95 

6.80 

20.5 

38.15 

44.90 

30.6 

16.65 

39.22 

2Z.2 

5174 

18.91 

2x3 

14.96 

23.68 

31.4 

58.86 

7-03 

21.5 

38.29 

45.14 

31.6 

16.86 

39-37 

22.2 

51-57 

18.89 

22.3 

14.84 

23-75 

33.4 

58.80 

7.37 

32.5 

38.52 

4540 

33.6 

17.08 

39-51 

23.2 

51.40 

18.89 

23-3 

14.71 

23.85 

23.4 

58.74 

7-54 

23-5 

38.83 

45.66 

33.6 

17.33 

39.67 

24.2 

51-20 

18.88 

24-3 

X4.57 

23-95 

24.4 

58.67 

7.83 

24-5 

39-13 

45.95 

34.6 

17.60 

39.84 

25.2 

50.98 

18.86 

25-3 

14.41 

24.05 

25.4 

58.58 

8.Z4 

25-5 

39.39 

46.28 

35.6 

17.88 

40.04 

26.2 

50.75 

18.83 

26.2 

14.23 

34.14 

36.4 

58.44 

8.46 

26.5 

39-53 

46.61 

36.6 

18.15 

40.27 

27.2 

50.52 

18.76 

27.2 

14.06 

34.30 

27.4 

58.36 

8.78 

27-5 

39-54 

46.96 

37.6 

18.40 

40.52 

28.3 

50.29 

18.67 

28.2 

13-87 

24.24 

38.4 

58.03 

9.09 

28.5 

39-42 

47.29 

38.6 

18.63 

40.79 

29.2 

50.07 

18.56 

29.2 

13.69 

24.24 

29-4 

57-77 

9-38 

29-5 

39.16 

47.62 

39.6 

18.83 

41.06 

30-2 

49.86 

18.43 

30.2 

13-52 

24.22 

30.4 

57-49 

9-64 

30.5 

38.83 

47-93 

30.6     18.99 

41.33 

31-2    49-671 

18.29 

3^'^    13.35  1 

24.19 

31-4 

57.21 

9.88 

31-5 

38.43 

48.33 

31.6     19.14 

41.59 

10.77       -10.72 

8.56       -8.50 

34.58      - 

24.56 

74.29      -74.28 

15.90         -15.87 

12^  45"      55*-«« 

14**  13"      9''.28 

igh     ^m 

o'.43 

19**  24"    3i".66 

33*»  I5»     43*.98 

■«4**39'      43"-M     -«3*'i6'     47".5o   ' 

-87^39'     5= 

'".55 

-89°  13'    43"-28 

-86°  24'       3".3i 

inshtsl 
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AUGUST,  1915. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


t  Octantis. 

Mag.  5.4 


Mem 

Solar 
Date. 


Aug. 

0.3 
Z.2 
2.2 

3-2 

4.2 

5-2 
6.2 
7.2 

8.2 

9.2 

10. 

II. 

12. 

^3- 

14. 

15- 

16. 

17- 
18. 

29. 

^o. 
21. 
22. 

«3- 

34. 

35- 
36. 

37. 

aS. 
39. 

30- 
31- 


Right 
Ascen- 
sion. 


h  m 

1245 

a 
4967 
49-50 
49-33 
4917 

49.01 
48.84 
48.66 
48.48 

48.29 
48.08 

47.87 
47.66 

47-46 
47.28 

47.11 
46.96 

46.82 
46.69 

46.57 
46.43 

46.29 
46.13 
45-96 
45-77 

45-59 
45-42 

45-27 
45-13 

45.01 

44.90 
44.80 

44.71 


DecU- 
nation 
SotUk. 


^440 


// 


8.29 
8.15 
8.02 
7-90 

7.78 
7.68 

7-58 
7.48 

7-37 
7.26 

7.12 
6.95 

6.77 

6-57 
6.36 
6.Z4 

5-93 
5-75 
5.58 
5-43 

5-28 

513 
4.96 

4-77 

4-56 

4.31 
4.05 
3.78 

3-51 

3-25 
3-00 

2.76 


10.76 
12^  45" 

-84**  39' 


-10.72 

S5'-22 

43  ".10 


SoetuMM. 

Mag.  4.1 


Mean 
Solar 
Date. 


Aug. 

0.2 
1.2 
2.2 
3-2 

4.2 

5-2 

6.2 

7.2 

8.2 

9.2 

10.2 

II. 2 

12.2 
13.2 
14.2 
15.2 

16.2 
17.2 
18.2 
19.2 

20.2 
21.2 
22.2 
23.2 

24.2 
25.2 
26.2 
27.2 

28.2 
29.2 
30.2 
31.2 


Ricfat 

Aflcen- 

sion. 


h  m 
14  13 

8 

3.35 
3-20 

3-05 

2.91 

2-77 
2.63 

2.48 
2-33 

2.17 
2.00 
1.82 
1.63 

1.45 
1.27 

1. 10 
0.95 


0.81 
0.69 
0.56 

0.43 

• 

0.30 
0.14 
9.98 
9.81 

9-64 
9.46 

9-30 
9.14 

9.00 
8.87 

8.75 
8,63 


DccU- 
nation 
South. 


-8317 


n 


24.19 
24.16 
24.12 
24.09 

24.07 
24.05 
24.05 
24.05 

24.06 
24.06 
24.03 

23-99 

2393 
23-84 

23-73 
23.61 

2349 
2339 
2330 
23-23 

23-17 
23.12 
23.06 
22.98 

22.87 
22.73 

22.57 
22.40 

22.21 
22.02 
21.84 
21.67 


8.56  -8.50 

14**  13"       9*-28 
^3°  16'    47".SO 


X  Octantis. 

Mag.  5.2 


Mean 
Solar 
Date. 


Aug, 

0.4 
1.4 
2.4 

3-4 

4.4 

5-4 
6.4 

7.4 

8.4 

9.4 

10.4 

II. 4 

12.4 

13-4 
14.4 

15-4 

16.4 
17.4 
18.3 

19-3 

20.3 

21.3 
22.3 

23-3 

24-3 

253 
26.3 

27-3 

28.3 

29-3 
30.3 
3^-3 


Risht 
Ascen- 
sion. 


h  m 

18  s 

s 

57-21 

56.94 
56.68 

56.44 

56.22 
56.01 

55.79 
55-57 

55-33 
55-07 
54.77 
54.44 

54.08 

5369 
53-29 
52.91 

52.55 
52.22 

5192 
51-63 

51-35 
5105 

50.72 
50.34 

49-93 

49-47 
48.99 

48.51 

48.05 
47.60 
47.16 

46.75 


Decli- 
nation 
South. 


o       t 

-8740 

ft 

9.88 

O.IO 
0.32 

0.53 

0.74 
0.97 

1. 21 

1.46 

1.72 
1.99 
2.26 
2.52 

2.77 
3.00 

3.20 

338 

3-53 
3.68 

384 
4.01 

4.20 
4.42 
4.64 
4.87 

5.08 
5-27 
5-43 
5-58 

5-70 
5.81 
5.91 
6.00 


24.60       -24.58 
j3h    5«       0-.43 

-87^39'     52".55 
[EphisI 


<f  Ootantls. 

Mag.  5.5 


Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Aug. 

h  m 
1927 

0.5 

1-5 
2.4 

3-4 

s 

38.43 
38.05 

37.68 
37.37 

4.4 

5-4 
6.4 

7-4 

37-09 
36.85 

36.64 

36.44 

8.4 
9.4 

10.4 

11.4 

36.20 

35-91 
35-52 
35-03 

12.4 

13 '4 
14.4 
15-4 

34.41 
33-68 
32.89 
32.11 

16.4 
17.4 
18.4 
19.4 

31-35 
30.67 

^0.08 

29.56 

20.4 
21.4 
22.4 

23-4 

29-09 
28.61 

28.04 
27-33 

24-4 
25-4 
26.4 
27.4 

26.49 
25.52 
24.45 
23-33 

28.4 

22.21 

29.4 

30.4 
31-4 

2I.ZI 
20.04 
19.03 

Decli- 
nation 
South. 


-8913 


// 


48.22 
48.48 

48.74 
48.99 

49.24 

49-50 
49.78 

50.07 

50-37 
50.68 

50.99 
51-32 

51.64 

51-94 
52.21 

52.45 

52.68 
52.89 

53-" 
53-33 

53-58 
5383 
54.12 

54.41 

54.72 
55-00 

55-25 
55-50 

55-70 

55.91 
56.10 

56.28 


74.53      -74.53 
1^  24™     3i'.66 

-89^*13'     43".28 


t^Octantia. 

Mag.  5.7 


Mean 
Solar 
Date. 


Aug. 

0.6 
1.6 
2.6 

3.6 

4.6 

5-6 
6.6 
7.6 

8.5 

9.5 
10.5 

"S 

12.5 
13-5 
14-5 
15-5 

16.5 

17.5 
18.5 

19-5 

•0.5 

21.5 
22.5 

23-5 

24.5 

255 
26.5 

27.5 

28.5 

295 
30.5 
31.5 


Risht 
Ascen- 
sion. 


h  m  t       ~     ' 
22  16   -WS  23 


s 

19.14 

19.28 
19.42 

19.55 

19.70 
19-85 

20.02 
20.20 

20.39 

20. 58 
20.76 
20.92 

21.05 
21.15 

21.22 
21.28 

21-33 

21.38 
21.44 
21.53 

21.64 
21.76 
21.88 

21.99 

22.07 

22.12 
22.13 
22.13 

22.12 
22.09 
22.06 
22.04 


*v 


41.59 
4.1.84 
42.07 

43.99 

42.51 
42.73 
42.95 
43-X9 

43.44 

43-71 
4401 

44-31 
44.6s 

44-93 
45-24 
4553 

45.79 
46.03 
46.36 

46.49 

46.73 
46.99 
47.38 

47.59 

47.92 
48,25 

48-58 
48-91 

49.33 

49.5* 
49.78 

50-05 


159' 

33*^  15" 

-86**  24' 


-X5-88 
43'.98 
3'-3X 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


* 

OetantU. 

JfOotantts. 

(T  Ootantls. 

t;Oetantls. 

Mag.  5.4 

* 

Mag,  4.Z 

Mag.  5.2 

Mag.  5.5 

Mag.  5.7 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decfi- 
nation 
South, 

Mean 
Solar 
Date. 

Right 
Asccn- 

Decli. 
nation 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecU- 
nation 
South, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Dedi- 
nation 
South, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
Soutk, 

h  m 

•     1 

h  m 

•     1 

h  m 

e       1 

h  m 

0     / 

h  m 

J 

Sept. 

1245 

-«4  40 

Sept. 

14  13 

-83x7 

Sept. 

18    5 

-8740 

Sept. 

19  26 

-8913 

Sept. 

22  16 

^8623 

O.Z 

s 
44.71 

12.76 

0.2 

8.63 

21.67 

0-3 

S 
46.75 

16.00 

0.4 

B 
79.03 

56.28 

0.5 

8 
22.04 

50.05 

I.Z 

44.62 

12.53 

Z.I 

8,5Z 

21.5Z 

1-3 

46.36 

16.II 

1.4 

78.07 

56.46 

1-5 

22.03 

50.32 

a.i 

44.51 

12.30 

2.Z 

8.38 

21.36 

a -3 

45.97 

16,23 

2.4 

77-14 

56.66 

2.5 

22.03 

50.59 

3-1 

44.39 

12.08 

3-1 

8.25 

2Z.22 

3.3 

45-57 

16.35 

3-4 

76.24 

56.86 

3.5 

22.04 

50-87 

4.1 

44.27 

11.85 

4-1 

8.12 

21.07 

4.3 

45-16 

16.49 

4.4 

75.31 

57-08 

4.5 

22.06 

51.15 

5-1 

44.14 

11.62 

5-1 

7.98 

20.92 

5-3 

44.74 

16.64 

5.4 

74.34 

57.31 

5-5 

22.07 

51-45 

6.1 

44.01 

".37 

6.Z 

7.83 

20.76 

6.3 

44.29 

16.78 

6.4 

7329 

57.54 

6-5 

22.08 

51-77 

71 

43.88 

II. II 

7.1 

7.68 

20.59 

7-3 

43. 8z 

16.92 

74 

72.18 

57-77 

7.5 

22.08 

52.09 

8.Z 

43-76 

10.83 

8.1 

7-53 

20.39 

8.3 

43-30 

17.05 

8.3 

7095 

58.00 

8.5 

22.05 

5*43 

9.1 

43-65 

10-53 

9.Z 

7.39 

20.17 

9.3 

42.77 

Z7.Z6 

9.3 

69.61 

58.22 

9.5 

21.99 

52.77 

10.  X 

4356 

10.22 

10. 1 

7.25 

19-93 

".3 

42.24 

17-24 

10.3 

68.20 

58.40 

w-5 

21.90 

53.W 

XI. I 

43.48 

9.90 

zz.z 

7.13 

19.68 

"3 

41.71 

Z7.29 

"-3 

66.76 

58.57 

"•5 

21.80 

53.40 

la.i 

43.42 

9-59 

12. 1 

7.02 

19.42 

Z2.3 

4Z.20 

17-31 

12.3 

65.34 

58.70 

".5 

21.68 

53.69 

131 

43-38 

930 

13.1 

6.93 

19.  z8 

13.3 

40.72 

17-32 

13.3 

6399 

58.80 

13.5 

21.55 

53.95 

14.1 

43-35 

903 

14. 1 

6.85 

18.9s 

14.3 

40.28 

17-33 

14.3 

62.76 

58.90 

14.4 

21.43 

54.19 

15.0 

43-31 

8.77 

15.1 

6.77 

18.73 

15.3 

39-87 

17-35 

15-3 

6z.6z 

5903 

iS-4 

21.33 

54-43 

z6.o 

43-25 

8.53 

16.  z 

6.68 

18.53 

16.3 

3946 

17.39 

16.3 

60.52 

59.15 

16.4 

21.26 

54.67 

17.0    43  19 

8.29 

Z7.Z 

6.58 

18.35 

17-3 

39.06 

17.45 

17-3 

5946 

59.29 

17.4 

2Z.2Z 

54.92 

18.0    43.11 

8.05 

18.  z 

6.47 

Z8.17 

18.3 

38.63 

17-53 

18.3 

58.34 

59.46 

18.4 

2Z.Z6 

55.19 

19.0 !  4303 

7.78 

Z9.Z 

6.3s 

17.97 

19-3    38.16 

17.62 

19-3 

57.12 

59-64 

19.4 

2Z.O9 

55-49 

20.0  42.94 

7.49 

20.  z 

6.23 

17-75 

20-3    37.65    17-69 

20.3 

55-76 

59.81 

20.4 

2Z.OZ 

55.80 

flx.o  j  42.86 

7x7 

21. Z 

6.10 

17.51 

21.3    37.10  ;  17.74 

21.3 

54.30 

59.98 

21.4 

20.90 

56.12 

32.0 

42.80 

6.83 

22.Z 

5-99 

17-23 

^^'^  \  36.53  j  17.77 

22.3 

52.72 

60.13 

22.4 

20.76 

56.45 

23.0 

42.75 

1 

6.49 

23.Z 

5.89 

16.94 

33.2  i  35.97  ,  17.77 

1                     i 

233 

51. II 

60.25 

234 

20.59 

56.76 

24.0 

42.73 

6.15 

24.Z 

5.80 

16.63 

1 

2^.2  '  35.40 

17.75 

24.3 

49.46 

60.35 

24.4 

20.41 

57.05 

2S-0 

42.72 

5.82 

25.1 

5-73 

16.33 

25.2 

34.86 

17.70 

25-3 

47.83 

60.42 

25.4 

20.21 

57.32 

26.0 

42.73 

5.50 

26.1 

567 

16.04 

26.2 

34.35 

17.65 

26.3 

46.27 

60.47 

26.4 

20.01 

57.58 

27.0 

42.74 

5.18 

27.1 

1   5-6i 

15.75 

27.2 

33.86 

1 

17-59 

27.3 

44.77 

60.53 

27.4 

19.81 

57.81 

28.0 

42.74 

4.88 

28.1 

:  556 

1 

15.47 

28.2 

33.39 

17.54 

28.3 

43-33 

60.57 

28.4 

19.63 

58.04 

29.0 

42.75 

4.60 

29.Z 

1   5-51 

15.21 

29.2 

32.93 

17.49 

29-3 

41.95 

60.62 

29.4 

19.46 

58.27 

3o«o 

42.75 

4.32 

30-1 

5.45 

14.96 

30.2 

32.48 

17-45 

30.3 

40.60 

60.69 

30.4 

19.29 

58.50 

31.0  1 42.74 

4.05 

3I-I 

;  5.38 

14.71 

31.2    32.03 

17-43 

Z^-Z 

39.26 

60.76 

314 

19.14 

58.74 

X0.76 

-ro.72 

8 

.56    -8.50 

24.61      -24.59 

74.71       -74.70 

15.92       -Z5.89 

ia»»  45» 

55-.22 

14'^ 

Z3"       9'-28 

18^    5»       0-.43 

19^  24"     3i".66 

aah  igm     ^t,^ 

-«4**  39'      4 

3".io 

-«3° 

16'     47".5o 

-87^*39'     52".55 

-89^13'     43"-28 

-86''  24'       3".3X 

[Sphis 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


t  Ootantls. 

S  Oetentls. 

X  Ootantis. 

<f  Ootantis. 

t;  Octaatis. 

Mag.  5.4 

Mag.  4.1 

Mag.  5.2 

Mag.  5.5 

Mag.  5.7 

Mean 

Right 

Decli- 

Mean 

Right 

Decli- 

Mean 

Right 

Decli- 

Mean 

Right 

Decli- 

Mean 

Ri^t 

Dccfi. 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

SoUr 

Ascen- 

nation 

SoUr 

Ascen- 

nation 

Solar 

Asccn- 

natioa 

Date. 

sion. 

South. 

Date. 

sion. 

South. 

Date. 

sion. 

South. 

Date. 

sion. 

South. 

Date. 

&md. 

h  m 

•     1 

h  m 

e       1 

h  m 

9     t 

h  m 

•     1 

h  m 

•     * 

Oct. 

1245 

-8439 

Oct. 

14  13 

-«3i7 
II 

Oct. 

18  s 

-8740 
II 

Oct. 

1925 

-8913 
II 

Oct. 

22  x6  -86  23 

.           ** 

I.O 

s 
42.74 

64.05 

I.X 

5.38 

14.71 

X.2 

s 

32.03 

17.43 

1-3 

s 
99.26 

60.76 

'•^1 

s 
19.14 

58-74 

a.o 

42.73 

63.77 

2.Z 

5.31 

14.46 

2.2 

31.57 

17.41 

2.3 

97.90 

60.84 

2.4     18.99 

58.98 

30 

42.71 

63.48 

3.1 

5-24 

14.21 

3-2 

31.10 

17.40 

3-3 

96.50 

60.93 

3.4  i  18.84 

59.24 

3-9 

42.69 

• 

63.18 

4.x 

5-x6 

1396 

4.2 

30.61 

17.38 

4.3 

95-03 

61.02 

4.4 

18.67 

59-51 

4.9 

42.68 

62.86 

5.1 

5.09 

13.68 

5-2 

30.09 

17.35 

5-3 

93.48 

61.10 

5-4 

18.50     59.79 

5-9 

42.68 

62.54 

6.x 

5.01 

13.38 

6.2 

29-54 

17-31 

6.3 

91.84 

61.18 

6.4 

18.30     60.06 

6.9 

42.69 

62.20 

7.1 

4.95 

13.06 

7.2 

28.98 

17.23 

7-3 

90.12 

6X.22 

7.4 

18.06  j  60.33 

7-9 

42.72 

61.85 

8.0 

4.90 

12. 72 

8.2 

28.44 

17-U 

8.3 

88.36 

61.25 

8.4 

17.80 

60.58 

8.9 

42.77 

61.51 

9.0 

4.87 

12.39 

9-2 

27.92 

17.01 

9.3 

86.63 

61.23 

9.4 

17-52 

60  Jo 

9.9 

42.84 

61.18 

lO.O 

4.85 

12.05 

10.2 

27-43 

16.86 

10.3 

84.96 

61.20 

10.4 ;  17-24 

61x0 

Z0.9 

42.92 

60.88 

IX.O 

4-84 

11.74 

11.2  \  26.97 

16.71 

"•3 

83.42 

61. X4 

1 1. 4  1 16.97 

61.17 

Z1.9 

43.00 

60.61 

12.0 

4.84 

11.45 

12.2 

26.56 

16.56 

12.3 

81.98 

61.10 

12.4  16.71 

• 

61-33 

12.9 

43.07 

60.36 

13-0 

4.85 

II. 18 

13.2 

26.18 

16.42 

13-3 

80.65 

61.05 

13.4 

16.47 

61.49 

13-9 

43-14 

60.11 

14.0 

4.84 

10.92 

14.2 

25.80 

16.31 

14.2 

79.35 

61.03 

14.4 

16.26 

61.64 

14.9 

43  19 

59.86 

150 

4.82 

10.67 

15.2      25.41 

16.22 

15-2 

78.03 

61.02 

15.4 '  16.06 

61.82 

iS-9 

43-23 

59-60 

16.0 

4.79 

10.41 

16. 2      24.98 

16.13 

16.2 

76.66 

61.02 

16.4  15.85 

62.02 

16.9 

43.26 

5932 

17.0 

4.76 

10.14 

17.2 

24. 5« 

16.05 

17.2 

75.19 

61.06 

17.4  15.64 

62.24 

17.9 

43-30 

59-02 

z8.o 

4.72 

9.84 

18.2 

24.04 

15.96 

18.2 

73.60 

61.06 

18.4   15.40 

62.46 

Z8.9 

43-35 

58-70 

X9.0 

4.69 

9.52 

19.2  1  23.53 

15.83 

19.2 

71.92 

61.05 

X9.4  1 15.14 

62.69 

19.9 

43-42 

58.37 

20.0 

4.68 

9.18 

20.2 

23.01 

X5.68 

20.2 

70.  x8 

61.00 

20.3 

14.84 

63.91 

20.9 

43-51 

58.03 

2X.O 

4.67 

8.84 

2X.2 

22.50 

1550 

2X.2 

68.42 

60.95 

21.3 

14.52 

63.11 

21.9 

43.62 

57-70 

22.0 

4.69 

8.48 

22.2 

22.02 

15.30 

22.2 

66.68 

60.86 

22.3 

X4.20 

^.«7 

22.9 

43-75 

57.39 

23.0 

4.71 

8.13 

23.2 

21.56 

15.09 

23.2  ,  65.02      60.76 

23.3 

13.86 

63-43 

33-9 

43-87 

57.09 

24.0 

4-74 

7.81 

24.2 

21.14 

14.88 

24.2 

63.42 

60.65 

24.3 

13-54 

63.56 

849 

44.00 

56.82 

25.0 

4.78 

7-49 

25.2 

20.75 

14.66 

25.2 

61.91 

60.53 

25.3 

13-22 

63.67 

25-9 

44-13 

56.55 

25-9 

4.82 

7.19 

26.2 

20.37 

14-45 

26.2 

60.49    60.41 

26.3 

12.92 

63.78 

26.9 

44.25 

56.31 

26.9 

4.86 

6.90 

27.2 

20.01 

14.26 

27.2 

59.11    60.31 

27.3 

12.63 

6390 

27.9 

44.37 

56.08 

27.9 

4.90 

6.63 

28.2 

19.66 

14.07 

28.2 

57.77 

60.20 

28.3 

X2.36 

64.00 

28.9 

44.48 

55.84 

28.9 

4.93 

6.36 

29.2 

19-32 

13.89 

39.2 

56.45     60.  XI 

29.3 

12.09 

6*.  15 

29.9 

44.59 

55.60 

29.9 

4.95 

6.09 

30.1 

18.96 

13-72 

30.2 

55.10  1  60.03 

30.3 

XI. 82 

64.26 

30.9 

44.69 

55-35 

30.9 

4-98 

5.81 

3I.I 

18.58  '  13.55 

31.2 

53-71  1  59.95 

31.3 

"-55 

64.39 

31-9 

44.79 

55.08 

31.9 

4.99 

5.52 

32.1     18.18  ;  13.37 

32.2  1  52.26 

59-86 

32.3  j  "27 

64-55 

X0.76       -10.71 

8.55      -8.50 

24.61         -24.59 

74.76         -74.76 

15-93      -15.90 

la**  45"      S5'-22 

I4*»  X3"      9".28 

i8»»    5»      0-.43 

19'*  24"     3i".66 

aan  ,5m     43V58 

^^**39'      43"io 

-«3''i6'    47".50 

-«7**39'     52".55   1-89**  13'    43".28 

-«6*'  24'      3".3i 

[Ephis 

1 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


I  OctantU. 

d 

Ootantis. 

X  Ootantis. 

<S  Ootantis. 

V 

Ootantis. 

Mag.  5.4 

Mag.  4.1 

Mag.  5 

.2 

Mag.  5.5 

Mag.  5.7 

Ifean 

Solar 
Date. 

Right 
Ascen- 
sion. 

1 

J  DecU- 
nation 
South. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Dedi- 
nation 
South. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
S<mth. 

Mean 
Solar 
Date. 

Right 

Ascen- 
sion. 

DecU- 
nation 
South. 

h  m 

0      r 

h  m 

•     1 

h  m 

0     1 

h  m 

0     1 

h  m 

0     1 

Nov. 

12  45 

-8439 

Nov. 

14  13 

-83  16 

Nov. 

18    5 

-8740 
II 

Nov. 

1925 

-^13 

II 

Nov. 

22  16 

-8624 

0.9 

s 
44.79 

55.08 

0.9 

s 
4.99 

65.52 

I.I 

18.18 

13.37 

1.2 

s 
52.26 

59.86 

1-3 

s 
11.27 

4.53 

1.9 

44.90 

54.80 

1.9 

5.02 

65.22 

2.1 

17.77 

13.18 

3.2 

50.73 

59.77 

2-3 

10.96 

4.67 

2.9 

45.02 

54.52 

2.9 

5-05 

64.90 

3-1 

17.35 

13.97 

3.2 

49.13 

59.66 

3-3 

10.63 

4.81 

3-9 

45- 1 7 

54.23 

3-9 

5.10 

64.56 

4.1 

16.93 

"•73 

4.2 

47.52 

59.52 

4-3 

10.28 

4.93 

4-9 

45.33 

53.95 

4.9 

5.16 

64.23 

5.1 

16.54 

12.47 

5.2 

45.92 

59.35 

5-3 

9.91 

5.03 

5-9 

45.51 

53.68 

5-9 

5-23 

63.90 

6.1 

16.18 

12.18 

6.2 

44.38 

59.16 

6.3 

9.54 

5.10 

6.9 

45-71 

53-44 

6.9 

5-33 

63.59 

7.1 

15-86 

11.89 

7.2 

42.98 

58.94 

7-3 

9.18 

5-14 

7-9 

45.90 

53.22 

7.9 

5-43 

63.29 

8.1 

15-59 

11.60 

8.2 

41.70 

58.72 

8.3 

8.83 

5.16 

8.9 

46.10 

53.03 

8.9 

5-53 

63.02 

9.1 

15.36 

11.32 

9.2 

40.53 

58.50 

9-3 

8.50 

5.16 

9-9 

46.29 

52.86 

9.9 

5.62 

62.77 

10. 1 

15.13 

11.06 

10.2 

39.44 

58.31 

10.3 

8.19 

5.17 

10.9 

46.46 

52.70 

10.9 

5-71 

62.55 

IX. I 

14.92 

10.82 

11.2 

38.41 

58.12 

"•3 

7.91 

5.18 

11.9 

46.61 

52.53 

it.9 

5.79 

62.32 

13. 1 

14.69 

10.60 

12.2 

37.34 

57.97 

12.3 

7.64 

5.22 

12.9 

46.75 

52.35 

12.9 

5.86 

62.08 

I3.I 

14.44 

10.39 

n-^ 

36.18 

57.82 

13.3 

7.36 

5.28 

139 

46.90 

52.15 

13.9 

5.92 

61.82 

14. 1 

14.15 

10.16 

14.2 

34.93 

57.68 

14.3 

7.07 

5-34 

14.9 

47.05 

51.92 

14.9 

5-98 

61.54 

15-1 

13.83 

9.92 

15.2 

33.60 

57.51. 

15-3 

6.74 

5-42 

^5-9 

47.22     51.68 

15.9 

6.06 

61.25 

16.1 

13.51 

9.66 

16.2 

32.21 

57.32 

16.3 

6.39 

5-48 

16.9 

47.41  1  51.45 

16.9 

6.1S 

60.94 

17.1 

13.20 

9-37 

17.2 

30.79 

57." 

17.3 

6.03 

5.52 

17.9 

47.62 

51.22 

17.9 

6.26 

60.63 

x8.i 

12.90 

905 

18.2 

29.39 

56.87 

18.3 

5.65 

5-54 

18.9 

47.84 

51.01 

18.9 

6.38 

60.33 

19.1 

12.64 

8.72 

19.1 

28.08 

56.62 

19.3 

5.26 

5-53 

19.9 

48.07 

50.81 

19.9 

6.51 

60.04 

20.1 

12.41 

8.39 

20.1 

26.86 

56.35 

20.3 

4.88 

552 

30.9 

• 

48.30 

50.64 

20.9 

6.64 

59.77 

31. 1 

12.23 

8.05 

21. 1 

25.72 

56.08 

21.3 

4-51 

5-47 

21.9 

48.53 

50.49 

21.9 

6.78 

59.52 

32.1 

12.07 

7.72 

22.1 

24.69 

55.80 

22.3 

4.16 

5.42 

23.9 

48.76 

50.35 

22.9 

6.92 

59.29 

23.1 

".93 

7.41 

231 

23-74 

55.54 

23.3 

3.82 

5.36 

^3-9 

48.97 

50.22 

23.9 

7-05 

59.07 

34.1 

11.80 

7.11 

24.1 

22.85 

55.28 

24.3 

3.50 

5.29 

24.9 

49.18 

50.10 

24.9 

7-18 

58.86 

251 

11. 67 

6.82 

25-1 

21.97 

55.03 

25.3 

3.19 

5.24 

25.9 

49.39 

49.98 

25.9 

7.31 

58.65 

36.1 

".55 

6.5s 

26.1 

21.11 

54.80 

26.3 

3.90 

5.19 

26.9 

4958 

49.86 

26.9 

7.42 

58.45 

37.1 

11.42 

6.28 

27.1 

20.23 

54.58 

27.2 

3.6x 

5.15 

27.8 

49.78 

49.73 

27.9 

7-54 

58.24 

28.1 

11.26 

6.01 

28.1 

19.30 

54.35 

28.2 

2.31 

5." 

28.8 

49.98 

49-59 

38.9 

7.65 

58.02 

29.1 

11.10 

5-73 

29.1 

18.32 

54.12 

29.3 

3.00 

5.09 

29.8 

50.19 

49.44 

29.9 

7-77 

57.78 

30.1 

10.92 

5-43 

30.1 

17.28 

53.88 

30.3 

1.66 

5.07 

30.8 

50.41 

49.29 

30.9 

7.91 

57.54 

3I.I 

10.75 

5'" 

31. 1 

16.21 

53.61 

31.2 

1.31 

5.02 

31.8 

50.65 

49.14 

31.9 

8.05 

57.29 

32.1 

10.60 

4.77 

32.1 

15.16 

53-33 

32.2 

0.94 

4.96 

10.7s        -10.71 

8. 

55        -8.49 

24.59         - 

2457 

74.67          -74.66 

15- 

93       -15.90 

X2**  45"      55'-22 

14^ 

13™       9«.28 

1%^    S"' 

o'.43 

19**  24™     3i'.66 

22»» 

i5»     43".98 

-84^ 

\9'      4: 

j'Mo   1 

^3" 

16'     4: 

r  .50  1 

-87" 

39'     5- 

»".55 

-89^ 

13'     4: 

j".28  1 

-86** 

24'       , 

3"-3i 

[Bph  15] 
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DECEMBER,  1915. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


I  OotamtU. 

<f  OotaatlB. 

X  OotantlB. 

t;Oclaiitis. 

Mag.  5.4 

Mag.  4.1 

Mag.  5.2 

Mag.  5.5 

Mag.  5.7 

Mom 

Solar 
Date. 

Ricfat 
Ascen- 
sion. 

Decli- 
nation 
Soulh. 

Mean 

SoUr 
Date 

Right 
Ascen- 
sion. 

Decli- 
nation 

Mean 

vSoUr 
Date. 

Rl^t 

Aflcen- 

aion. 

Decli- 
nation 
Souik. 

Mean 

Solar 
Date. 

Riffht 

Ascen- 

sioa. 

DecU. 
nation 

Mean 

vSoUr 
Date. 

Richt 
Ascen- 
sion. 

Dcdi. 
natioa 
ScmA. 

h  m 

•     t 

h  m 

0     / 

h  m 

•     1 

h  m 

•     I 

h  m 

•    t 

Dec. 

"45 

-8439 
ti 

Dec. 

14  13 

-8316 

Dec. 

18  s 

-8739 

Dec. 

1925 

-8913 
11 

Dec. 

22  15 

-8623 

n 

0.8 

8 
50.41 

49-29 

0.9 

B 
7.91 

57.54 

Z.I 

s 

10.75 

65.11 

z.z 

s 

Z6.21 

53-61 

1.2 

8 
61.31 

65.03 

1.8 

50.65 

49-14 

X.9 

8.05 

57.29 

2.1 

10.60 

6477 

2.1 

15.16 

53.33 

2.2 

60.94 

64.96 

2.8 

50.91 

49.00 

2.9 

8.3X 

57.04 

3.1 

10.48 

64.41 

31 

14.18 

5300 

3-2 

60.56 

64.87 

3.8 

51.18 

48.89 

3-9 

8-39 

56.81 

4-1 

10.40 

64.03 

4.1 

13-30 

52.66 

4.2 

60.19 

64.75 

4.8 

51-46 

48.80 

4-9 

8.58 

56.59 

5-0 

10.37 

63.66 

5-1 

12.56 

52-30 

5-2 

59.83 

64-59 

5.8 

51-73 

48.75 

5-9 

8.77 

56.41 

6.0 

10.39 

63.29 

6.1 

11.97 

51.97 

6.2 

59-50 

64.43 

6.8 

51-99 

48.72 

6.9 

8.96 

56.26 

7.0 

10.44 

62.95 

7-1 

11.30 

51.63 

7.2 

59.20 

64.25 

7.8 

5a-23 

48.71 

7-9 

9.14 

56.13 

8.0 

10.50 

62.63 

8.1 

IZ.IO 

51-32 

8.2 

58.92 

64.08 

8.8 

5«-47 

48.69 

8.9 

9-31 

56.00 

9.0 

10.55 

62.34 

9.1 

10.71 

51-03 

9.2 

58.66 

63.93 

9.8 

52.69 

48.66 

9.9 

9-46 

55-88 

lO.O 

10.58 

62.06 

lO.I 

10.27 

50.76 

10.2 

58.41 

63io 

10.8 

52-90 

48.62 

10.9 

9.61 

55-74 

II.O 

10.57 

61.78 

11. 1 

9.74 

50.48 

II.2 

58.141   63.69 

11.8 

53-" 

48.56 

Z1.9 

9-75 

55.59 

12.0 

10.54 

61.49 

12. 1 

9.13 

50.21 

12.2 

57-85 

63-59 

13.8 

53-35 

48.49 

12.9 

9.91 

55.41 

13.0 

10.51 

61.18 

13.1 

8.45 

49.93 

13-2 

57.55 

63.48 

13.8 

53-59 

48.42 

13-9 

10.07 

55-22 

14.0 

10.46 

60.85 

14. 1 

7.73 

49.62 

14.2 

57-22 

63-36 

14.8 

53.85 

48.35 

14.9 

10.25 

55-03 

150 

10.44 

60.49 

15.1 

7.04 

49.28 

15-2 

56.88 

63.21 

15.8 

54.13 

48.29 

15-9 

10.45 

54-85 

16.0 

10.45 

60.11 

16. 1 

6.41 

48.92 

16.2 

56.53 1 63-0* 

16.8 

54-41 

48.25 

16.9 

10.65 

54.67 

17.0 

10.50 

59.72 

17.1 

5-87 

48.56 

17.2 

56.19 

63.85 

17.8 

54-70 

48.23 

17.9 

10.86 

54.52 

18.0 

10.58 

59-34 

18.Z 

5-44 

48.19 

18.2 

55.86 

62.65 

18.8 

54.99 

48.24 

18.9 

11.07 

54.39 

19.0 

10.70 

58.97 

19.1 

5" 

47.81 

19.2 

55.55 

6243 

19.8 

55-27 

48.26 

19.9 

11.28 

54.28 

20.0 

10.84 

58.62 

20.x 

4.89 

47-44 

20.2 

55.26 :  63JO 

20.8 

55.53 

48.30 

20.8 

1X.48 

54-19 

21.0 

IZ.OO 

58.29 

21. 1 

4.73 

47.10 

21.2 

55-00 

61.97 

31.8 

55-79 

48.35 

21.8 

11.68 

54." 

22.0 

11.16 

57-96 

22.1 

4.62 

46.75 

32.2 

54-75 

61.76 

23.8 

56.04 

48.40 

22.8 

11.88 

54-04 

23.0 

11.32 

57.65 

23.1 

4.53 

46.44 

23.2 

5451 

6I.S4 

23.8 

56.28 

48.45 

23.8 

12.07 

53.97 

239 

11.48 

57.36 

24.1 

4.45 

46.13 

24.3 

54.28 

61.33 

24.8 

56.51 

48.48 

24.8 

".25 

53-90 

24-9 

11. 62 

57-07 

25.1 

4-33 

45-82 

35.2 

54.04 

61.14 

35-8 

56-74 

48.51 

25.8 

12.42 

53-83 

25.9 

11-75 

56.78 

26.0 

4.16 

45.51 

36.2 

S3-80 

60.95 

26.8 

56.98 

48.54 

26.8 

12.60 

53.74 

26.9 

11.87 

56.48 

27.0 

3-95 

45.20 

27.2 

53-55 

60.76 

27.8 

57-22 

48.55 

27.8 

12.79 

5364 

27.9 

11.98 

56.16 

28.0 

3-69 

44.87 

38.3 

53-28 

60.56 

28.8 

57-49 

48.57 

38.8 

12.99 

53-53 

28.9 

Z3.II 

55.81 

29.0 

3.44 

44-52 

39.2 

52.99 

60.34 

29.8 

57.77 

48.60 

29.8 

13.20 

53-43 

29-9 

13.26 

55-45 

30.0 

323 

44.15 

30.2 

52.70 

60.10 

30.8 

58.06 

48.64 

30.8 

13-42 

53.33 

30.9 

12.45 

55.07 

31.0 

3.12 

43.76 

31-2 

52-41 

59-83 

318 

58.35 

48.72 

31.8 

13-66 

5326 

31-9 

12.68 

54.70 

32.0 

3-15 

43-37 

32.1 

52.13 

59-54 

10.75        -10.70 

8.55        -8.49 

24.56         -24.54 

74.45         -74.44 

15.93         - 

-15.90 

la''  45"      55'-22 

I4»»  i3»       9».28 

i8»»    5»      0-.43 

19^  24»     3i».66 

22»»  15"     43'-9* 

-84^ 

59'      4 

3".io 

-83" 

16'    4 

7".So 

-87^ 

39'     5 

a"-5S 

-^" 

13'     4 

3".28 

-86'* 

24' 

3".3« 

[Bphid 


MEAN  ERRORS. 
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MEAN  ERRORS  OP  NEWCOMB'S  PLACES  POR  1930  OP  STARS  OP  THE  AMERICAN 

BPHEMERIS  AND  NAUTICAL  ALMANAC. 


Mean  Error 

i 

Mean  Error 

Cat. 

Name 

R.A. 

Dccl. 

X930. 

X9J0. 

Cat. 
No. 

Name. 

R.A. 

Z930. 

Ded. 

X9ao. 

X9ao. 

No. 

, 

a 
8 

a 

a 

9 

h      m 

» 

ft 

h      m 

• 

8 

n 

I 

33  Piscium 

0       I 

-  6 

.018 

•25 

109 

«  Sculpt. 

X    42 

-25 

•037 

.46 

3 

a  Androm. 

4 

+89 

.0X0 

•13 

1X6 

C  Ceti 

48 

—  II 

.020 

•24 

4 

p  Cassiop. 

5 

+S9 

.017 

•17 

1x8 

a  Trianguli 

49 

+29 

.022 

.22 

5 

e  Phonicis 

5 

-46 

.051 

.41 

"7 

e  Cassiop. 

49 

+63 

.017 

•17 

6 

22  Androm. 

6 

+46 

.024 

.28 

120 

(  Piscium 

49 

+  3 

.0x8 

•23 

10 

r  Pegasi 

0      9 

+15 

.oil 

.14 

121 

fl  Arietis 

X     SO 

-hao 

.013 

.20 

14 

6  Andiom. 

14 

+36 

.029 

•33 

122 

if  Phoenicis 

50 

-47 

.080 

.81 

15 

t  Oti 

15 

-  9 

.014 

.20 

127 

V  Ceti 

56 

—21 

.025 

•32 

16 

C  Tucans 

16 

-6S 

.047 

•38 

129 

a  Hydri 

56 

-62 

.049 

-34 

19 

44  Piscium 

2Z 

+  I 

.oz8 

.33 

X26 

50  Caasiop. 

57 

+72 

.0x6 

•17 

20 

/y  Hydri 

0      22 

-78 

•   •   •   • 

•         •          • 

131 

X  Andr.  pr. 

I     59 

+42 

.016 

.16 

21 

a  Phcenicis 

22 

-43 

.047 

•31 

133 

a  Arietis 

2      3 

+23 

.010 

•14 

23 

12  Ceti 

26 

-  4 

.017 

.21 

134 

fi  Trianguli 

5 

+35 

.018 

.21 

30 

ijCeti 
C  Cassiop. 

31 

-  4 

.023 

.30 

136 

55  Cassiop. 

8 

+66 

.025 

.24 

31 

33 

+53 

.021 

.20 

137 

6  Persei 

8 

+51 

.025 

.27 

32 

It  Androm. 

0    33 

+33 

.02  X 

.21 

138 

€»Ccti 

2      9 

+  8 

.0x8 

•23 

35 

6  Andiom. 

34 

+39 

.016 

.19 

139 

/i  Fomacis 

9 

-31 

.076 

.83 

36 

d  Andiom. 

35 

+30 

.018 

.22 

X41 

X  Trianguli 

13 

-^-33 

.024 

•31 

37 

a  Cassiop. 

36 

+S6 

.012 

.14 

142 

67  Ceti 

13 

-  7 

.02  X 

•25 

38 

/i  Phomicis 

38 

-47 

.    «    .    • 

•53 

144 

0  Eridani 

14 

-52 

.049 

.42 

39 

/?Ceti 

0    40 

-18 

.013 

.17 

145 

0  Ceti 

2     15 

-  3 

.0x8 

•23 

42 

0  Cassiop. 

40 

+48 

•034 

.26 

146 

K  Fomacis 

19 

-24 

.049 

•47 

41 

2x  Cassiop. 

40 

+75 

.017 

.24 

X48 

6  Hydri 

20 

-69 

•   •   •   • 

•   *  » 

45 

C  Androm. 

43 

+a4 

.019 

.24 

149 

t  Cfiissiop. 

22 

4-67 

.025 

•25 

46 

17  Cassiop. 

44 

+57 

.017 

.24 

153 

4^  Ceti 

24 

-f  8 

.014 

.X9 

49 

S  Piscium 

0    45 

+  7 

.014 

.20 

156 

6  Ceti 

2     28 

-x6 

.028 

•37 

52 

X  Hydri 

46 

-75 

•    •    •    • 

•70 

157 

36  H.  Cassiop. 

30 

+72 

.021 

.22 

53 

20  Ceti 

49 

—  a 

.018 

.26 

160 

y  Ceti 

32 

+  5 

.020 

.26 

54 

y  Cassiop. 

52 

+60 

.018 

.22 

X63 

A  Hydri 

33 

-79 

.056 

•70 

55 

M  Andiom.  . 

52 

+38 

.0x7 

.21 

161 

r  Anetis 

34 

4-22 

.020 

.26 

58 

a  Sculptoris 
43  H.  Oephei 

0    55 

-30 

.025 

•23 

165 

d  Ceti 

2     35 

—  0 

.014 

.20 

59 

58 

+86 

.010 

•17 

172 

a  Hydri 

38 

-69 

•   *   •   • 

>  •  • 

61 

a  Piscium 

0    59 

+  7 

.012 

.26 

X70 

6  Persei 

39 

+49 

.021 

.X9 

66 

fl  Phoenicis 

^      3 

-47 

.050 

•47 

173 

X  Ceti  seq. 

39 

+  3 

.0x6 

.20 

65 

M  Cassiop. 

3 

+55 

.022 

•27 

174 

n  Ceti 

40 

-14 

•025 

•25 

69 

7  Ceti 

I      5 

—  II 

•025 

.22 

175 

M  Ceti 

2     41 

+10 

.020 

.2X 

71 

fi  Andiom. 

•5 

+35 

.013 

•17 

177 

tf  Persei 

45 

+56 

.010 

.25 

74 

r  Piscium 

7 

+30 

.019 

•33 

178 

4x  Arietis 

45 

+37 

.020 

.22 

76 

C  Piscium 

10 

+  7 

.019 

.24 

179 

fi  Fomacis 

46 

-33 

.050 

•47 

78 

K  Tucanse 

13 

-69 

.  .  •  • 

>  •  ■ 

x8o 

6  Arietis 

47 

+»5 

.018 

.24 

79 

/  Piscium 

X     14 

+  3 

.022 

.29 

i8x 

r'  Eridani 

2     47 

—  21 

.022 

•32 

80 

V  Piscium 

15 

+'7 

.022 

•25 

X82 

r  Persei 

49 

+  52 

.020 

.19 

85 

6  Ceti 

20 

-  9 

013 

.19 

183 

tf  Eridani 

53 

-  9 

.016 

.2X 

86 

d  Cassiop. 

21 

+60 

.018 

.19 

185 

e  Arietis 

55 

-I-2I 

.016 

•23 

91 

X  Phoenicis 

25 

-44 

.044 

•35 

187 

6  Eridani 

55 

-41 

.056 

.42 

90 

38  Cassiop. 

X    25 

+70 

.026 

.28 

X84 

47  H.  Cephei 

2     55 

+79 

•035 

•32 

94 

ff  Piscium 

27 

+15 

.020 

.19 

189 

a  Ceti 

58 

+  4 

.010 

•13 

89 

a  Uis.  Min. 

32 

+89 

•     •     «     • 

■    •    • 

191 

r*  Eridani 

59 

-24 

.029 

•32 

96 

40  Cassiop. 

32 

+73 

.028 

.25 

190 

X  Persei 

2     59 

+53 

.029 

.20 

97 

V  Andiom. 

32 

+41 

.024 

.26 

X92 

p  Persei 

3      0 

+39 

.019 

.24 

98 

It  Piscium 

I    33 

+12 

.022 

•25 

194 

/i  Hoiologii 

3      2 

-60 

.060 

•49 

99 

V  Persei 

33 

+48 

.018 

.19 

197 

d  Hydri 

2 

-72 

.046 

•47 

lOI 

a  Eridani 

35 

-58 

•     •     •     • 

•    •    • 

195 

P  Persei 

3 

+41 

.0x6 

.20 

»03 

€0  Cassiop. 

36 

+68 

.025 

•25 

199 

d  Arietis 

7 

+19 

.0x4 

•17 

104 

r  Piscium 

37 

+  5 

.014 

.20 

202 

12  Eridani 

9 

-29 

.022 

•30 

105 

4>  Peraei 

I    39 

+SO 

.022 

.20 

200 

48  H.  Cephei 

3     10 

+77 

.032 

•32 

X07 

r  Ceti 

40 

-16 

.020 

•25 

203 

C  Arietis 

10 

+21 

.018 

.29 

X08 

0  Piscium 

41 

+  9 

•013 

.19 

204 

38  Hbiologii(G.) 

II 

-58 

.  •  •  • 

» > . 

113 

4  Octantis(G.] 

I     42 

-8s 

•039 

.40 

206 

C  Eridani 

3     12 

I  -  9 

.022 

•31 
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MEAN  ERRORS. 


MEAN  ERRORS  OF  NEWCOMB'S  PLACES  FOR  1920  OF  STARS  OF  THE  AMERICAN 

EPHEMERIS  AND  NAUTICAL  ALMANAC. 


Mean  Error 

McanEnw 

Cat. 

Name. 

R.A. 

Z9J0. 

Decl. 

X9ao. 

xgao 

• 

Cat. 
No. 

Name. 

R.A. 

Z9ao. 

Dcd. 

X93a 

19M. 

No. 

1 

a 

a 

a 

i 

h      m 

e 

a 

ft 

h      m 

• 

s 

9P 

aog 

r  Arietis 

3     17 

+ai 

.027 

.32 

319 

7f  Aurigae 

5      I 

+41 

.021 

.21 

210 

0  Eridani 

17 

-43 

.056 

.49 

320 

e  Leporis 

a 

—  22 

.021 

•25 

212 

I  Hydri 

18 

-78 

•    •    •    • 

•   •  « 

322 

/3  Endani 

4 

-  5 

.016 

.21 

211 

a  Persei 

19 

+50 

•013 

.14 

327 

M  Aurigs 

8 

+38 

.028 

.29 

a  13 

0  Taiiri 

ai 

+  9 

.014 

.21 

328 

u  Leporis 

9 

-16 

.032 

•31 

314 

2  H.  Camel. 

3     23 

+60 

.028 

•37 

326 

19  H. Camel. 

5      9 

+79 

•025     53 

ai5 

^  Tauri 

23 

+  9 

.023 

.22 

330 

p  Orionis 

II 

-  8 

.009    .15 

219 

/  Tauri 

26 

+  13 

.016 

.22 

329 

a  Aurigse 

II 

+46 

.012     .14 

221 

a  Eridani 

.    29 

—10 

.014 

•17 

332 

A  Aurigae 

14 

+40 

.027    .a; 

232 

r' Eridani 

30 

—as 

.031 

.40 

333 

r  Orionis 

14 

-  7 

.014     .24 

330 

d  Persei 

3    37 

+4« 

.016 

.16 

335 

0  Columbse 

5    15 

-35 

.068    .60 

«35 

8  Eridani 

39 

—  10 

.020 

.24 

342 

X  Orionis 

21 

+  6 

.017    .21 

i-34 

y  Persei 

40 

+43 

.024 

.25 

343 

fl  Tauri 

21 

+29 

.010    .14 

337 

5  H.  Camel. 

43 

+71 

.025 

.29 

344 

17  Camelop. 

23 

+63 

.029  '  .32 

238 

7  Tauri 

43 

+84 

.014 

•17 

347 

fi  Leporis 

25 

—21 

•025      .33 

^39 

r*  Eridani 

3     43 

-aj 

.023 

•30 

348 

X  Aurigae 

5    28 

+32 

.022      .30 

343 

g  Eridani 

46 

-36 

•073 

.63 

350 

6  Orionis 

28 

—  0 

.012 

.16 

246 

r  Hydri 

48 

-74 

•031 

.29 

349 

Gr.  966 

29 

+75 

.022 

.23 

244 

C  Persei 

49 

+3» 

.019 

.22 

354 

a  Leporis 

29 

-18 

.018 

.23 

345 

9  H.  Camel. 

50 

+61 

•031 

•33 

355 

0*  Orionis 

30 

+  9 

.021  1  .31 

248 

e  Persei 

3     52 

+40 

.019 

.22 

359 

t  Orionis 

5    32 

-  6 

.022  •  .2^ 

250 

$  Persei 

54 

+36 

.019 

.22 

361 

e  Orionis 

3^ 

—  I 

•013 

.17 

251 

y  Eridani 

54 

-14 

.017 

.19 

362 

C  Tauri 

33 

+21 

.019 

•23 

252 

X  Tauri 

56 

+  M 

.018 

.32 

356 

Gr.  944 

36 

+85 

.030 

.35 

354 

d  Reticuli 

57 

-6a 

.044 

•36 

366 

C  Orionis 

37 

—    2 

.OZ6  I  .23 

355 

y  Tauri 

3     59 

+  6 

.018 

.22 

368 

a  Columbse 

5    37 

-34 

.024  ■  .28 

256 

A  Tauri 

4      0 

+3a 

.020 

•23 

369 

0  Aurigae 

40 

+  50 

.028 

•39 

260 

c  Persei 

3 

+47 

.020 

.22 

372 

C  Leporis 

43 

-15 

•023 

.30 

263 

p  Tauri 

6 

-f-26 

.030 

•37 

373 

K  Ononis 

44 

—  10 

.013 

.19 

365 

0^  Eridani 

8 

-  7 

.016 

•23 

375 

8  Doradus 

45 

-66 

.... 

... 

264 

Gr.  750 

4     II 

+85 

.017 

.24 

381 

31  Mensae  (G.) 

5    46 

-85 

.042  ,  .56 

268 

//  Taun 

II 

+  9 

.027 

•47 

374 

y  Aurigae 

46 

+39 

.021 

.26 

270 

a:  Hofologii 

II 

-42 

.073 

.69 

378 

8  Leporis 

48 

—  21 

.036 

•J/ 

271 

a  Reticuli 

13 

-63 

.061 

•54 

382 

a  Ononis 

51 

+  7 

.008     .14 

374 

X  Taiui 

15 

+15 

.013 

.21 

385 

7  Leporis 

53 

-14 

.022      .22 

277 

5  Tauri 

4     18 

+17 

.017 

•23 

383 

8  Aurigae 

5    53 

+54 

.026      .25 

379 

v^  Eridani 

21 

-34 

.046 

.42 

387 

/3  Aurigae 

54 

+45 

.016      .16 

284 

8  Mensae 

23 

-80 

.058 

•52 

388 

0  Auri^ 

54 

+37 

.020  .  .20 

281 

e  Tauri 

24 

+19 

•013 

.20 

393 

I  Gemin. 

5     59 

+23 

.021      .30 

385 

m  Persei 

28 

+43 

.031 

•34 

395 

I  Puppis(G.) 

6      2 

-45 

•057 

•55 

288 

a  Tauri 

4    31 

+16 

.009 

•13 

396 

y  Orionis 

6      3 

+  15 

.016 

.10 

291 

a  Doradus 

32 

-55 

.054 

.40 

402 

22  H. Camel. 

10 

+69 

.022 

.26 

389 

y  Eridani 

32 

-  4 

.018 

.24 

405 

7  Gemin. 

10 

+23 

.014 

.20 

292 

53  Eridani 

35 

-14 

.023 

.28 

406 

2  Lyncis 

13 

+59 

•023 

.23 

296 

r  Tauri 

37 

+23 

.014 

•23 

411 

C  Can.  Maj. 

17 

-30 

•055 

•M 

397 

a  Coeli 

4    38 

-42 

.050 

.46 

412 

M  Gemin. 

6     18 

+23 

•013 

.17 

394 

Gr.  848 

38 

+76 

.024 

•30 

413 

tff^  Aurigae 

19 

+49 

.025 

•23 

298 

4  Camelop. 

41 

+57 

.027 

•25 

414 

JS  Can.  Maj. 

19 

-18 

.019 

.23 

399 

M  Eridani 

42 

-  3 

.016 

.21 

415 

8  Monoc. 

20 

+  5 

.022 

.24 

^03 

ie^  Orionis 

45 

+  7 

.021 

.22 

416 

a  Aigiis 

22 

-53 

«    *   •    • 

•   •  ' 

302 

9  Camelop. 

4    46 

+66 

.021 

•19 

418 

10  Monoc. 

6    24 

-  5 

.017 

.37 

304 

i  Tauri 

47 

+  19 

.023 

•31 

419 

y  Gemin. 

24 

+20 

.027      .21 

307 

»r*  Orionis 

50 

+  2 

.016 

.22 

423 

8  Lyncis 

30 

+62 

.022 

.J3 

309 

1  Auri^s 

52 

+33 

.014 

.17 

425 

V  Can.  Maj. 
23  H.  Camel. 

32 

-23 

.034 

.35 

3^3 

e  Aurigae 

56 

+44 

.021 

.19 

424 

33 

+80 

.024 

.29 

3" 

/$  Camelop. 

4     56 

-|-6o 

.023 

.19 

427 

y  Gemin. 

6    33 

+16 

.013  '    17 

314 

C  Aurigs 

57 

+41 

.017 

.22 

426 

51  Aurigae 

33 

+39 

.025      .jl 

316 

I  Taun 

4     58 

+21 

.019 

.26 

429 

y  Argda 

35 

-43 

.058      .48 

318 

II  Orionb 

5      0 

+15 

.020 

•35 

430 

S  Monoc. 

6    37 

+10 

.016 

.22 

[Bph  xs) 
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MEAN  ERRORS  OF  NEWCOMB'S  PLACES  FOR  1920  OF  STARS  OF  THE  AMERICAN 

EPHEMERIS  AND  NAUTICAL  ALMANAC. 


Mean  Error 

Mean  Error 

Cat. 

Name. 

R.  A. 

1920. 

Decl. 
1930. 

1930 

. 

Cat. 
No. 

Name. 

R.A. 
X9ao. 

Decl. 
X9aOb 

X990. 

JNo. 

a 

d 

a 

d 

h      m 

e 

s 

ft 

h      m 

e 

8 

It 

431 

£  Gemin. 

6     39 

+'S 

.014 

.19 

536 

30  Monoc. 

8      22 

-  4 

.017 

•23 

433 

$  Gemin. 

41 

+  13 

.013 

.21 

539 

e  Chamael. 

23 

-77 

.050 

.40 

432 

^  Aurigae 

41 

+44 

.029 

,24 

537 

0  Urs.  Maj. 

24 

+61 

.014 

•15 

434 

a  Can.  Maj. 

42 

-17 

•    •    «    • 

.16 

543 

Gr.  1450 

28 

+38 

.047 

•43 

435 

18  Monoc. 

44 

+  3 

.020 

•25 

544 

97  Cancri 

28 

+« 

.019 

.20 

436 

4^  Camelop. 
C  Mensse 

6     45 

+69 

.027 

.24 

545 

Gr.  1446 

8    31 

+  74 

.032 

.38 

443 

47 

-81 

.048 

.47 

547 

d  Hydrae 

33 

+  6 

.019 

.26 

441 

a  Pictoris 

47 

-6a 

.061 

.63 

548 

d  Hydrae 

35 

+  4 

.023 

•27 

440 

e  Gemin. 

48 

+34 

.020 

.22 

554 

X  Caacri 

39 

+  22 

.016 

.21 

442 

r  Argils 

48 

-SI 

.069 

.64 

556 

d  Cancri 

40 

+  18 

.017 

.21 

444 

15  Lyncjs 
6  Can.  Maj. 

6    50 

+59 

.023 

.21 

557 

a  P>Tcidis 

8    40 

-ZZ 

•053 

.42 

446 

50 

—  12 

.021 

-31 

558 

I  Cancri 

42 

+  29 

.025 

.26 

451 

£  C^n.  Maj. 

55 

-29 

.017 

•23 

560 

d  Argfis 

42 

-54 

•053 

.41 

454 

C  Gemin. 

6    59 

+21 

.016 

.19 

559 

e  Hydrae 

43 

+  7 

.014 

.19 

455 

o^Can.  Maj. 

7      0 

-24 

.025 

.29 

566 

(^Cancri 

49 

+31 

.022 

•31 

456 

X  Can.  Maj. 

7      0 

-16 

.021 

.28 

567 

C  Hydrse 

8     51 

+  6 

.018 

.24 

449 

51  H.  Cephei 

.4 

+  87 

•    •    •    • 

•    ■    • 

569 

I  Urs.  Maj. 

•54 

+48 

.016 

•17 

460 

5  Can.  Maj. 

5 

-26 

.020 

.24 

571 

a  Cancri 

54 

+  12 

.015 

.20 

461 

63  Aurigae 

6 

•f39 

.021 

.26 

574 

b^  Carinae 

55 

-59 

.044 

•43 

464 

51  Gemin. 

9 

+  16 

.023 

•37 

576 

K  Urs.  Maj. 

8    58 

+47 

.018 

.19 

465 

X'  Volantis 

7      9 

-70 

.071 

.64 

582 

(J2  Urs!  Maj. 

9      3 

+67 

.020 

.28 

469 

A  Gemin. 

13 

+  17 

.013 

.22 

583 

K  Cancri 

3 

+  n 

.016 

.22 

470 

«  Argiis 

14 

-37 

.046 

•34 

585 

\  Argils 

5 

-43 

•039 

•32 

467 

25  H.  Camel. 

14 

+83 

.025 

.24 

590 

C  Octantis 

9 

-85 

.041 

.38 

480 

7  Octant.  (G.) 

15 

-87 

•053 

.46 

589 

B  Hydrae 

10 

+  3 

.014 

.19 

471 

S  Gemin. 

7     15 

+22 

.014 

•17 

591 

/3  Argiis 

9    12 

-69 

•035 

.28 

474 

d  Volantis 

17 

-68 

.061 

.64 

593 

83  Cancri 

IS 

+  18 

.018 

.24 

476 

t  Gemin. 

21 

+28 

.014 

.22 

594 

t  Argils 

15 

-59 

•     •      •      • 

•  •   • 

477 

7  Can.  Maj. 

21 

-29 

.021 

•25 

595 

40  L>Ticis 

16 

+35 

.018 

.21 

478 

Gr.  1308 

23 

+69 

.028 

.26 

596 

e  P>Tridis 

18 

-26 

.046 

.61 

479 

fi  Can.  Min. 

7    23 

+  8 

.014 

.19 

599 

a  Hydrae 

9    24 

-  8 

.010 

•IS 

481 

p  Gemin. 

24 

+32 

.021 

•27 

601 

h  Urs.  Maj. 

25 

+63 

.019 

.19 

483 

d  Argds 

27 

-43 

.060 

.46 

600 

I  H.  Draco. 

26 

+82 

.016 

.20 

484 

a^  Gemin 

29 

4-32 

.019 

.14 

603 

d  Urs.  Maj. 

27 

+  70 

.025 

.24 

48S 

25  Monoc. 

33 

-  4 

.040 

•42 

604 

0  Urs.  Maj. 

28 

+52 

.017 

•17 

492 

a  Can.  Min. 

7    35 

+  5 

.  •  •  • 

.15 

606 

0  Argils 

9    28 

-40 

.056 

•51 

493 

24  Lyncis 

36 

+59 

•033 

•29 

60s 

^  Leonis 

28 

+  12 

.024 

.30 

495 

K  Gemin. 

40 

+25 

.018 

.22 

607 

10  Leo.  Min. 

29 

+37 

.020 

.27 

496 

ytf  Gemin. 

40 

+28 

.010 

.12 

620 

C  Chamael. 

36 

-81 

.047 

.48 

499 

4  Puppis 

42 

-14 

.028 

.36 

619 

0  Leonis 

37 

+  10 

.014 

.16 

502 

§  Arg{is 

7    46 

-25 

.021 

.27 

622 

B  Antliae 

9    41 

-27 

•057 

.49 

505 

<p  Gemin. 

49 

+27 

.018 

^28 

623 

£  Leonis 

41 

+24 

.014 

•17 

506 

26  L>Ticis 

49 

+48 

.022 

•30 

627 

V  Argils 

45 

-65 

.049 

.38 

507 

Gr.  1374 

51 

+  74 

.029 

•32 

626 

V  Urs.  Maj. 

45 

+  59 

.013 

•17 

514 

X  Argiis 

55 

-53 

.052 

.40 

629 

6  Sextantis 

47 

~  4 

.030 

•35 

S^S' 

09  Cancri 

7     56 

+26 

.022 

•30 

630 

jLi  Leonis 

9    48 

+26 

.014 

.19 

517 

X  Gemin. 

7     59 

+28 

.oi8 

.24 

632 

Gr.  1586 

51 

+  73 

.026 

•32 

520 

27  Lyncis 

8      2 

+52 

.022 

•23 

634 

19  Leo.  Min. 

53 

+41 

.022 

.24 

523 

p  Arg(is 

4 

-24 

.018 

.24 

636 

(p  Arg^s 

54 

-54 

•045 

•37 

522 

3  H.  Ur.  Maj. 

5 

+69 

.025 

.29 

638 

7t  Leonis 

9     56 

+  8 

.012 

.20 

525 

y  Argils 

8      7 

-47 

.051 

.44 

641 

7  Leonis 

10      3 

+17 

.022 

.22 

526 

C  Cancri 

8 

+  18 

.022 

•25 

642 

a  Leonis 

4 

+  12 

•oiS 

•13 

537 

Br.  1 147 

10 

+76 

.026 

•31 

644 

X  Hydrae 

7 

—  12 

.019 

.24 

528 

20  Puppis 

10 

-16 

.023 

•32 

645 

q  Velorum 

II 

-42 

.088 

.76 

529 

/S  Cancri 

12 

+  9 

.013 

.24 

646 

32  Urs.  Maj. 

12 

+66 

.024 

•25 

533 

31  Lyncis 

8    17 

+43 

.027 

.22 

648 

C  Leonis 

10    12 

+24 

.018 

.22 

518 

Gr.  1H9 

19 

+89 

.025 

«    •    • 

647 

A  Urs.  Maj. 

12 

+43 

.017 

.16 

534 

(f^  Cancri 

19 

+  19 

.022 

.29 

653 

y  Leonis  pr. 

16 

+20 

.019 

•15 

535 

€  Argilks 

8    21 

-59  J 

.038 

•33 

657 

u  Urs.  Maj. 

10    18 

+4a 

.016 

.19 

33281^—1915 — II 
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MEAN  EKROES, 


MEAN  ERRORS  OF  NEWCOMB'S  PLACES  FOR  1920  OF  STARS  OF  THE  AMERICAN 

EPHEMERIS  AND  NAUTICAL  ALMANAC. 


Mean  Error 

McanEiTDr 

Cftt. 

Name. 

R.  A. 

1930. 

DecL 
1930. 

1930 

. 

Cat. 
No. 

Name 

R.A. 

1930. 

Dcd. 
1990. 

1910. 

No. 

a 

i 

a 

8 
•037 

i 

658 

30  H.  Ur.  Maj. 

h    m 
10  z8 

• 
+66 

8 
•031 

n 
.27 

770 

P  Chamael. 

h    m 
12   14 

e 

7Z2 

IP 
•32 

659 

30  H.  Camel. 

21 

+83 

.026 

•30 

772 

Br.  i6p 

14 

-f88 

.016 

.22 

661 

/«  Hydrae 

22 

-16 

.018 

.22 

773 

ff  Virginis 

16 

—  0 

•013 

•17 

662 

31  Leo.  Min. 

23 

+37 

.019 

.24 

780 

a^  Crucis 

22 

-63 

•  ■  •  * 

•  »  • 

664 

a  Antlise 

23 

-31 

.044 

•35 

787 

20  Comae 

26 

+21 

.034 

•38 

666 

36  Urs.  Maj. 

10  26 

+56 

.022 

•35 

786 

d  Corvi 

12    26 

-16 

.018 

.32 

668 

9    H.  Draco. 

28 

+76 

.019 

.21 

789 

y  Crucis 

27 

-57 

.084 

•37 

669 

p  Leonis 

29 

+  10 

.016 

.21 

791 

8  Can.  Ven. 

30 

+42 

.022 

n 

679 

33  Sextantis 

37 

—  I 

.024 

•3^ 

793 

K  Draconis 

30 

+70 

.018 

.14 

683 

41  Leo.  Min. 

39 

+24 

.022 

.26 

792 

P  Corvi 

30 

-23 

.019 

.21 

684 

6  Arg{ks 

10  40 

-64 

.052 

.41 

795 

24  Comatseq, 

12    31 

+19 

•025 

•30 

685 

42  Leo.  Min. 

41 

+31 

.019 

.28 

796 

a  Muscae 

32 

'H 

.063 

•5» 

687 

7  Argiis 

4a 

-59 

•     *     ■      • 

«    •    « 

799 

X  Virginis 

35 

—  8 

.024 

•31 

688 

PL  Argiis 

43 

-49 

.049 

•37 

8co 

y  Centauri 

37 

-49 

.041 

•33 

691 

a»  ChamaeL 

45 

-80 

.047 

•39 

80Z 

y  Virginis 

38 

—    X 

.018 

.24 

689 

I  Leonis 

10  45 

+11 

.015 

.20 

802 

p  Virginis 

12  38 

+11 

.023 

.29 

690 

y  Hydrae 

46 

-16 

.022 

.24 

803 

76  Urs.  Maj.   . 

38 

+63 

•034 

.36 

692 

46  Leo.  Min. 

49 

+35 

.019 

.21 

808 

P  Crucis 

43 

-59 

.034 

.29 

694 

54  Leonis 

51 

+25 

.027 

•35 

810 

t  Octantis 

46 

-8s 

.046 

•37 

696 

t  Antliae 

53 

-37 

.072 

•95 

812 

31  Comae 

48 

+28 

.024 

.27 

69s 

Gr.  1706 

10  54 

+78 

.034 

.40 

814 

32  H.  Camel. 

12  49 

+84 

.021 

•23 

698 

a  Crateris 

56 

-18 

.020 

•25 

813 

n  Centauri 

49 

-40 

.068 

.62 

699 

d  Leonis 

56 

+  4 

.018 

.24 

816 

B  Urs.  Maj. 

51 

+56 

.017 

•19 

701 

/?  Urs.  Maj. 

57 

+57 

.017 

.16 

817 

d  Viipnis 

52 

+  4 

•013 

.17 

702 

a  Urs.  Maj. 

10  59 

+62 

.016 

•15 

818 

a  Can.  Ven. 

52 

+39 

.014 

•17 

704 

7  Octantis 

II    0 

-84 

.044 

.42 

820 

d  Muscae 

12  57 

77^ 

,017 

'ZS 

703 

X  Leonis 

I 

+  8 

•013 

.19 

821 

e  Virginis 

12  58 

+11 

•013 

•17 

706 

/>^  Leonis 

3 

+  2 

.022 

•25 

827 

6  Virginis 

13    6 

-  5 

.014 

•17 

708 

i>  Urs.  Maj. 

+45 

.016 

•17 

830 

43  Comae 

8 

+28 

.019 

•25 

710 

fi  Crateris 

8 

—  22 

.oai 

•33 

836 

20  Can.Ven. 

14 

+41 

.024 

.24 

712 

^  Leonis 

II  10 

+" 

.014 

.16 

838 

y  Hydrae 

13  IS 

-23 

.022 

'IS 

713 

6  Leonis 

10 

+  16 

.019 

.21 

839 

t  Centauri 

16 

-36 

.056 

•43 

718 

V  Urs.  Maj. 

14 

+34 

.021 

.21 

842 

C*  Urs.  Maj. 

21 

+55 

.020 

19 

719 

d  Crateris 

IS 

-14 

.017 

.19 

843 

a  Virginis 

21 

—II 

.008 

.14 

720 

6  Leonis 

17 

+  6 

.014 

.19 

846 

Gr.  2001 

24 

+73 

.026 

•31 

721 

It  Centauri 

II  17 

-54 

•    •    ■    « 

•      •     • 

845 

70  Virginis 

13  25 

+14 

.«5 

•31 

723 

I  Leonis 

20 

+  " 

.018 

.21 

847 

K  Octantis 

28 

-85 

•039 

35 

727 
730 

r  Leonis 
X  Draconis 

24 

27 

+70 

.016 
.016 

.21 
.16 

852 
854 

C  Viijinis 
17  H.Can.Ven. 

31 
31 

—      0 

+  38 

.010 
.041 

.17 
42 

731 

h  Hydrae 

29 

-3» 

.050 

•39 

857 

B  Centauri 

35 

-53 

.039 

'34 

733 

A.  Centauri 

II  32 

-63 

•053 

.48 

859 

m  Virginis 

13  37 

-  8 

•015 

.23 

734 

V  Leonis 

11 

—  0 

.016 

.18 

8^ 

r  Bodtis 

43 

+18 

.018 

•19 

735 

n  Chamael. 

34 

-75 

.079 

.80 

866 

ff  Urs.  Maj. 

44 

+50 

.012 

-14 

737 

3  Draconis 
C  Crateris 

38 

+67 

.025 

•25 

867 

80  Virginis 
(  Centauri 

46 

-18 

.027 

•35 

738 

41 

-18 

.019 

.29 

871 

51 

-47 

.042 

•33 

740 

X  Urs.  Maj. 

II  42 

+48 

.016 

•17 

872 

ri  Bo6tis 
0  Apodis 

13  51 

+  19 

.012 

•17 

744 

P  Leonis 

45 

+«5 

.010 

.14 

878 

57 

-76 

•   ■   •  • 

... 

745 

p  Virginis 

47 

+  a 

.012 

.14 

880 

II  Bodtis 

58 

+28 

.023 

.36 

!S 

Gr.  1830 
y  Urs.  Maj. 

48 
50 

+38 
+54 

.037 
.012 

•32 
.14 

879 
881 

r  Virginis 
P  Centauri 

58 
13  58 

+  2 
-60 

•013 

•   •  ■  • 

.i& 
* .  • 

753 

IT  Virginis 

"  57 

+  7 

.016 

.21 

882 

fC  Hydrae 

14    2 

-26 

.021 

.36 

758 

0  Virginis 

12     I 

+  9 

.016 

•15 

883 

6  Centauri 

2 

-36 

.044 

•33 

760 

6  Centauri 

4 

-50 

.067 

.46 

885 

a  Draconis 

2 

+65 

.016 

.17 

762 

«  Corvi 

6 

—92 

.030 

•23 

888 

d  Bodtis 

7 

+25 

.023 

.3« 

763 

4  H.  Draco. 

8 

+78 

.017 

.19 

889 

K  Virginis 

9 

—  10 

.013 

.31 

765 

6  Crucis 

12  II 

-58 

.058 

•45 

890 

4  Urs.  Min. 

14    9 

+78 

.018     .24 

766 

d  Urs.  Maj. 

II 

+57 

.020 

•17 

891 

t  Virginis 

12 

-  6 

.017    .« 

767 

y  CxjTvi 

12 

-17 

.019 

.20 

893 

a  Bofttis 

la 

+20 

.008     .15 

768 

9  Can.  Ven. 

12  12 

+41 

.032 

•3a 

894 

X  Bodtis 

14  13 

+46 

.019 

.31 

[Eph  «sl 
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MEAN  ERRORS  OF  NEWCOMB'S  PLACES  FOR  1920  OF  STARS  OF  THE  AMERICAN 

EPHEMERIS  AND  NAUTICAL  ALMANAC. 


Cot. 

No. 


892 

898 

901 

904 

905 

907 
911 

910 
912 

914 

9IS 

917 

919 

921 
926 

930 
93a 
934 
936 
941 

944 

945 
946 

948 

950 

952 

953 

955 
962 

957 

959 
960 

9^S 

963 
966 

967 
976 

975 
977 
979 

978 
980 

973 
981 

984 

986 
987 

993 
997 
998 

999 
1000 

1002 

1003 

1006 

X004 
X005 
X009 

XOIO 


Name. 


X 

2 

6 
/ 

5 
P 

r 

V 
if 

33 
a 

M 

8 
109 

8 
a 


P 

r 


Octantis 

Virginis 

Librae 

Bo5tis 

BoGtis 

Virginis 
Urs.  Min. 
BoOtis 
Bo5tis 
Centauri 

BoOtis 

Centauri 

Bodtis 

Apodis 

Virginis 

Bo6tis 
Virginis 
Librae 
Librse 
Or.  2164 

Urs.  Min. 
Librae 
Fiazzi  221 
Lupi 
Librse 

Bodtis 
Scorpii 
Bo6tis 
Gr.  2283 
Bo5tis 

Lupi 
Librae 
Serpentis 
Tri.  Aust. 
Bo5tis 

Librae 
Urs.  Min. 
Bodtis  pr. 
Serpentis 
Draconis 

Librae 
Cor.  Bor. 
Octantis 
Bodtis 

Lupi(m«an) 

Librse 
Cor.  Bor. 
Cor.  Bor  .f€^. 
Serpentis 
Serpentis 


c 

z 
3 

r 

8 

r 

1 
P 

r 

r 

a 

C 
a 

P 

K  Serpentis 

pt  Serpentis 

12  H.  Draco. 

B  Serpentis 

C  Urs.  Min. 

P  Tri.  Aust. 
X  Librae 
y  Serpentis 
X  Scorpii 


R.  A. 

1 
Decl. 

1930. 

ipao. 

h  m 

« 

14  14 

-83 

15 

-13 

19 

—  II 

22 

+  52 

23 

+20 

14  24 

—  2 

28 

+  76 

28 

+31 

29 

+39 

30 

-43 

14  31 

+30 

34 

-61 

36 

+45 

38 

-79 

39 

-  5 

14  41 

+27 

42 

+  2 

46 

-16 

46 

-16 

49 

+60 

14  51 

+74 

52 

—  II 

52 

+15 

53 

-43 

57 

-  8 

14  59 

+41 

14  59 

-25 

15  I 

+27 

3 

+88 

4 

+25 

15  7 

-52 

8 

-19 

II 

+  5 

II 

-68 

12 

+34 

15  13 

-  9 

21 

+72 

21 

+38 

22 

+  16 

23 

+59 

IS  24 

-16 

25 

+29 

25 

-84 

28 

+41 

30 

-41 

IS  31 

7^5 

31 

+27 

36 

+37 

40 

+  7 

42 

+16 

IS  45 

+18 

45 

-  3 

45 

+63 

47 

+  5 

47 

+78 

IS  48 

-63 

49 

—20 

53 

+16 

IS  54 

-26 

Mean  Error 
1920. 


035 
017 

025 
018 

021 

018 
019 
016 
017 

045 
025 

•  •  • 

034 
044 

014 

016 
018 
018 
010 

033 
016 
018 
025 

054 
026 

020 
024 
018 
023 
030 

059 
021 

029 

044 

018 

013 
018 
019 
026 

025 

018 

02s 

037 
023 

043 
021 
010 
027 
010 
018 

024 
019 
028 
014 
016 

059 
026 

016 

023 


// 


30 

24 

ZZ 

17 
26 

25 
21 

19 
21 

37 

•  • 

33 

47 
21 

16 
22 
20 
14 
35 
16 

23 
29 

45 
25 
22 
29 
22 
29 

ZZ 

51 
24 

31 
36 

23 

17 
16 

22 

36 

21 

28 
22 

38 
31 
35 

24 

13 
36 

13 
21 

25 
35 
32 

19 
15 

45 
36 

23 
29 

[Eph 


Cat. 
No. 


Oil 

012 
019 
017 
021 

027 
026 
023 
030 

031 

034 
032 

033 

035 
036 

039 

045 
041 

046 

050 

051 
056 

055 

059 
061 

062 
063 
065 
067 
069 

068 
071 

073 
078 

083 
084 
087 
086 
088 
089 

092 

093 
094 
096 
098 

100 

lOI 

105 

106 

107 
109 

III 

112 

115 
117 
118 
119 
123 

"5 
5] 


Name. 


«  Cor.  Bor. 
8  Scorpii 
6  Draconis 
P  Scorpii 
K  Herculis 

Gr.  2320 
4>  Herculis 
i*  Apodis 
6  C^hiuchi 

6  Qor,Bor.seq. 

19  Urs.  Min. 
y^  Nonnae 

8  Ophiuchi 
<i  Scorpii 

r  Herculis 

y  Herculis 

7  Urs.  Min. 
y  Apodis 
a>  Herculis 
17  Draconis 

a  Scorpii 
P  Herculis 
X  Ophiuchi 
A  Ih-aconis 
r  Scorpii 

d  Herculis 
C  Ophiuchi 
24  Scorpii 
C  Herculis 
7  Herculis 

a  Tri.  Aust. 

Gr.  2377 
«  Scorpii 
49  Herculis 
c*  Arae 

K  Ophiuchi 
«  Ufs.  Min. 
30  Ophiuchi 
e  Herculis 
d  Herculis 

p  Ophiuchi 

?  Scorpii 
Draconis 
a  Herculis 
S  Herculis 

TT  Herculis 
59  Apodis  (G.) 

9  Ophiuchi 
w  Herculis 
P  Arae 

b  Ophiuchi 
d  Ophiuchi 
d  Arae 
a  Arse 
X  Herculis 

X  Scorpii 
ft  Draconis 
a  Ophiuchi 
i  Serpentis 


R.  A. 

X990. 


h    m 
15  54 

15  56 

16  o 

I 

4 

16    6 

6 

8 

10 

12 

16  13 
14 

14 
16 

17 
16  18 
20 
21 
22 

23 
16  24 

27 

27 
28 

31 

16  32 

33 
37 
38 
40 

16  40 

44 

45 
48 

53 

16  54 
54 
57 

57 

16  59 

17  6 
6 

9 

II 

12 

17  12 
16 

17 
18 

19 

17  21 

23 
24 
26 

28 

17  28 
29 

31 

17  ZZ 


Decl. 
1920. 


+27 

-  22 

+59 
—20 

+17 
+68 

+45 
-78 

-  3 
+34 

+76 

-50 

-  4 
-25 

+47 

+19 
+76 

-79 
+  14 
+62 

-26 
+22 
+  2 
+69 
-28 

+43 

-  10 

-i8 

+32 
+39 
-69 

+57 
-34 
+15 
-5Z 

+  9 

+82 

-  4 
+31 
+34 

-16 

-43 
+66 

+14 
+25 

+37 
-8x 

-25 

+33 

-55 

-24 

+  4 
-61 

-50 
+26 

-37 

+52 

+13 
-15 


Mean  Error 
1930. 


023 
020 
018 
014 
028 

032 
025 

«>53 
012 

037 

029 

049 
014 
019 
022 

016 
022 

OZZ 
030 

018 

013 
018 
017 
022 
021 

017 
014 
022 
016 

015 

036 
038 
040 
024 
056 

014 
018 

035 
016 

026 

016 
044 
020 
010 
020 

018 

073 
019 

027 

069 

018 

017 
* .  • 
056 
031 

058 
014 
010 
024 


ft 


24 
26 

17 
17 
33 

35 
22 

49 
17 

4a 

23 

38 

23 

28 

20 

21 
22 
38 

37 
17 
21 

2X 
23 

19 
25 
18 
20 
30 
17 
17 
29 

45 
33 
29 
50 

17 
16 

39 

21 
30 
17 

34 
19 
14 
24 

22 

74 

2X 
30 

49 
39 
22 

•  • 
46 
37 

47 
15 
14 
24 
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MEAN  ERRORS  OF  NEWCOMB'S  PLACES  FOR  1920  OF  STARS  OF  THE  AMERICAN 

EPHEMERIS  AND  NAUTICAL  ALMANAC. 


Mean  Error 

Iftean  Biror 

Cat. 

Name. 

R.A. 

1930. 

Ded. 

1920. 

X930 

• 

Cat. 
No. 

Name. 

R.  A. 

X930. 

Ded. 
X930. 

X990L 

No. 

a 

a 

It 

« 

3 

h    xn 

0 

s 

h    m 

9 

»f 

II3I 

t  Herculis 

17  37 

+46 

.018 

•17 

1240 

d  Draconis 

19  13 

+68 

.016 

.16 

1 133 

09  Draconis 

37 

+69 

.021 

.21 

1239 

d  Sagittarii 

13 

-19 

.014 

.39 

1129 

17  Pavonis 

38 

-6s 

.067 

.58 

1 241 

e  Lyrae 

14 

+38 

•025 

•34 

II34 

p  Ophiuchi 

40 

+  S 

•013 

.17 

1242 

09  Aquilae 

14 

+11 

.019 

.31 

"35 

I*  Scorpii 

42 

-40 

.066 

•54 

1243 

K  Cygni 

15 

+53 

.019 

.19 

"37 

^  Herculis 

17  43 

+28 

.014 

.19 

1248 

r  Draconis 

19  17 

+73 

.019 

.30 

ZZ40 

V'  Draconis 

43 

+  72 

.021 

.20 

1251 

d  Aquilae 

21 

+  3 

.012 

.17 

"38 

y  Ophiuchi 

44 

+  3 

.017 

.21 

1259 

P  Cygni 

27 

+28 

.014 

.22 

X146 

^  Draconis 

52 

+57 

.021 

.21 

1260 

t  Cygni 

28 

+  52 

.020 

•19 

"45 

89  Herculis 

S3 

4-26 

.025 

•2>Z 

1264 

fi  Aquilae 

30 

+  7 

.034 

.38 

1150 

35  Draconis 

17  53 

+77 

.033 

•23 

1265 

h  Sagittarii 

19  32 

-25 

.019 

.26 

"47 

0  Herculis 

54 

+37 

.017 

.21 

1224 

6  Octantis 

33 

-89 

•025 

.33 

1 148 

V  Ophiuchi 

55 

—  10 

.016 

.22 

1266 

K  Aquilae 

33 

-  7 

.018 

.38 

"49 

$  Herculis 

55 

+  29 

■034 

•30 

1369 

6  Cygni 

34 

+50 

.019 

.21 

"51 

y  Draconis 

55 

+  51 

•013 

.16 

1371 

54  Sagittarii 

36 

-16 

.022 

•30 

X152 

67  Ophiuchi 
0  Urs.  Min. 

17  57 

+  3 

■031 

.26 

1273 

P  Sagittae 

19  37 

+  17 

.016 

.36 

Z164 

17  58 

+87 

•     •     •     • 

•    •    • 

1281 

15  C>'gni 

41 

+37 

.029 

.39 

"56 

e  Arae 

18    0 

-50 

.056 

•50 

I38o 

/  Sagittani 

42 

—20 

.020 

•30 

"58 

y  Sagittarii 

■   I 

-30 

.021 

•39 

1382 

y  Aquilae 

42 

+10 

.009 

•15 

"59 

70  Ophiuchi 

I 

+  3 

.022 

.26 

1283 

8  Cygni 

42 

+45 

.021 

-rS 

iz6o 

72  Ophiuchi 

18    4 

+  10 

.016 

.19 

1284 

<5  Sagittae 

19  44 

+18 

.017 

•23 

1161 

0  Herculis 

4 

+29 

.019 

.22 

1286 

a  Aquilae 

47 

+  9 

.010 

.14 

"53 

X  Octantis 

8 

-88 

.034 

•30 

1288 

7  Aquilae 

48 

+  I 

.022 

.36 

Z166 

//  Sagittarii 

9 

—  21 

.016 

.19 

1290 

E  Draconis 

48 

+70 

.024 

.19 

1x69 

J7  Sagittarii 

12 

-37 

•057 

•50 

1289 

t  Sagittarii 

50 

-42 

.073 

.62 

X170 

Or.  2533 

18  13 

+42 

•035 

.40 

I29I 

E  Pavonis 

19  51 

-73 

•    •    •   • 

•  •  * 

XX7I 

36  Draconis 

13 

+64 

.020 

.21 

1292 

P  Aquilae 

51 

+  6 

.008 

.14 

"73 

<5  Sagittarii 

15 

-30 

.020 

•25 

1297 

y  Sagittae 

55 

+19 

.017 

.23 

"74 

rj  Serpentis 

17 

-  3 

.016 

•17 

1299 

c  Sagittarii 

19  58 

-28 

.017 

•24 

"75 

£  Sagittarii 

19 

-34 

•055 

.46 

1304 

r  Aquilae 

20    0 

+  7 

.022 

53 

1178 

109  Herculis 

18  20 

-4-22 

.018 

.21 

1308 

6  Aquilae 

20    7 

—  I 

•013 

.18 

"79 

a  Telescopii 

21 

-46 

.049 

.41 

I3I4 

0  C>'gni  seq. 

II 

+46 

.019 

.31 

"85 

X  Draconis 

23 

+  73 

.020 

.20 

I3I8 

K  Cephei 

12 

+77 

.018 

•'9 

1182 

k  Sagittarii 

23 

-25 

.017 

.22 

I3I9 

24  Vulpeculae 

13 

+24 

•025 

•30 

XX87 

c  Serpentis 

26 

—  2 

.027 

•38 

1320 

a*  Capricomi 

14 

-13 

.012 

•17 

X189 

X  Aquilae 

18  31 

-  8 

•013 

•25 

I32I 

P  Capricomi 

20  17 

-IS 

.023 

.31 

X190 

C  Pavonis 

34 

-71 

.016 

.40 

1324 

a  Pavonis 

19 

-57 

■     •     a     • 

■    •    ■ 

"93 

a  Lyrae 

34 

+39 

.009 

•15 

1325 

y  Cygni 

19 

+40 

.013 

•17 

X196 

2  Aquilae 

38 

-  9 

.029 

•30 

1328 

7C  Capncorni 

23 

-18 

.019 

•27 

"99 

<p  Sagittarii 

41 

-27 

.022 

.26 

1329 

p  Capricomi 

24 

-18 

.018 

.31 

I302 

no  Herculis 

18  42 

+20 

.020 

.23 

1332 

41  Cygni 

20  26 

+30 

.029 

•35 

X204 

6  Aquils 

43 

-  5 

.020 

•32 

m^ 

6  Cephei 

28 

+63 

.018 

•17 

1206 

X  Pavonis 

45 

-62 

.059 

•52 

1337 

e  Delphi ni 

29 

+11 

.013 

.19 

X209 

P  Lyrae 

47 

+33 

.013 

.16 

1340 

Gr.  3241 

30 

+72 

•034 

.40 

X2I2 

50  Draconis 

49 

+75 

.031 

•25 

I34I 

a  Indi 

32 

-48 

.046 

•37 

X2I3 

0  Draconis 

18  50 

+59 

.028 

.21 

1344 

P  Delphini 

20  34 

+  14 

.016 

,22 

I2II 

6  Sagittarii 

50 

-26 

.018 

•27 

1348 

V  Capricomi 

35 

-18, 

.023 

•33 

I215 

0  Serp.  pr. 

52 

+  4 

.017 

•25 

1349 

a  Delphini 

36 

+16 

.014 

.23 

X2l8 

R  Lyrae 

53 

+44 

.025 

•31 

1350 

P  Pavonis 

38 

-66 

■     •     •     • 

•    •    k 

X320 

y  Lyrae 

56 

+33 

.018 

.22 

1352 

a  Cygni 

39 

+45 

.010 

.13 

I219 

B  Aquilae 

18  56 

+  15 

.017 

.19 

1353 

8  Delphini 

30   40 

+  15 

.019 

.24 

1222 

C  Sagittarii 

58 

-30 

.042 

■37 

1354 

^  Capricomi 

41 

-26 

.028 

•32 

"55 

X  Urs.  Min. 

18  59 

+89 

•     •     •     • 

•    ■    • 

1356 

y  Delph.  seq. 

43 

+  16 

.024 

•30 

1226 

C  Aquilae 

19    2 

+  14 

.014 

•15 

1357 

e  Cygni 

43 

+34 

.014 

.21 

1227 

X  AquiljE 

2 

-  5 

.014 

•23 

1358 

£  Aquarii 

43 

—  10 

.014 

.19 

X228 

a  Cor.  Aust. 

19    4 

-38 

.050 

.42 

I36I 

77  Cephei 

20  44 

+63 

.018 

.16 

1230 

I  Lyr£E 

4 

+36 

.025 

.29 

1366 

/i  Aquarii 

48 

-  9 

.016       .23 

1231 

TC  Sagittarii 

5 

—21 

.019 

•23 

1368 

76  Draconis 

48 

+83 

.023       .21 

"37 

0  Sagittarii 

K^    II 

-25 

.021 

•31 

1364 

P  Indi 

20  49 

-59 

.067       .58 

[Bp 
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MEAN  ERRORS  OF  NEWCOMB'S  PLACES  FOR  1920  OF  STARS  OF  THE  AMERICAN 

EPHEMERIS  AND  NAUTICAL  ALMANAC. 


Mean  Error 

Mean  Error 

No. 

Name. 

R.A. 

X930. 

Dccl. 

X930 

. 

Cat. 

No. 

Name. 

R.A. 
X930. 

Ded. 
1930. 

192c 

>. 

a 

8 

n 
.22 

1495 

« 

9 

i3<59 

32  Vulpeculae 

h   m 

20  51 

« 
+28 

s 
.0x8 

10  Lacertse 

h    m 
22  36 

« 
+39 

a 
.027 

•30 

1371 

220  Draco. (H^) 

SI 

+80 

.021 

•25 

1497 

fi  Pise.  Aust. 

36 

-27 

.028 

•38 

1373 

r  Cygni 

54 

+41 

.022 

.22 

1499 

C  Pegasi 

37 

+10 

.013 

•17 

1372 

a  Octantis 

55 

-77 

•055 

.46 

1500 

fi  Gmis 

38 

-47 

.060 

.46 

1374 

y  Microscop. 

20  56 

-33 

•037 

.49 

1498 

P  Octantis 

Z^ 

-82 

.036 

•30 

1378 

6  Capricomi 

21     I 

-18 

.017 

.22 

1501 

77  Pegasi 

22  39 

+30 

.017 

.21 

1380 

€  Cygni 

2 

+44 

.oi8 

.20 

1504 

A  Pegasi 

43 

+23 

.016 

.21 

1381 

61  Cygni  pr. 

3 

+38 

.020 

.19 

1505 

t  Gmis 

44 

-52 

.052 

.48 

1384 

y  Aquarii 

5 

—  12 

.019 

.28 

1506 

r  Aquarii 

45 

-14 

.018 

.24 

1387 

Br.  2777 

7 

+78 

.023 

.21 

1507 

//  Pegasi 

46 

+24 

.016 

.19 

1386 

3  Pise.  Aust. 
C  Cygni 

21    9 

-28 

.032 

.46 

1510 

I  Cephei 

22  47 

-f-66 

.014 

•17 

1389 

10 

+30 

•015 

.18 

1512 

A.  Aquarii 

48 

-  8 

.013 

.19 

1391 

r  Cygni 
a  Hquulei 

12 

+38 

.022 

.22 

1513 

/o  Indi 

49 

-71 

.051 

.62 

1392 

12 

-h  5 

•015 

.20 

1514 

^  Aquarii 

50 

-16 

.019 

•25 

1394 

6  C^gni 

14 

+39 

.021 

.28 

1516 

a  Pise.  Aust. 

%Z 

-30 

.032 

.28 

1396 

6^  Microscop. 

21  16 

-41 

.074 

.80 

1520 

0  Androm. 

22  58 

+42 

.017 

.22 

1397 

a  Cephei 

17 

+62 

.016 

.14 

1523 

fi  Pegasi 

23    0 

+28 

.020 

.21 

1398 

t  Capricomi 

18 

-17 

.021 

•25 

1525 

a  Pegasi 

I 

+15 

.010 

.14 

1399 

I  Pegasi 

18 

+19 

.020 

.27 

1528 

55  Pegasi 

3 

+  9 

.029 

.40 

1400 

y  Pavonis 

20 

-66 

.061 

•43 

1531 

c2  Aquarii 

5 

—22 

.023 

•32 

1403 

C  Capricomi 

21  22 

-23 

.024 

•31 

1533 

n  Cephei 

23    5 

+75 

.019 

.21 

1406 

^  Cygni 

27 

+46 

.028 

.29 

1532 

I  Gmis 

6 

-46 

.064 

.56 

1407 

p  Aquani 

27 

-  6 

.018 

.18 

1534 

59  Pegasi 

8 

+  8 

.028 

.41 

1409 

P  Cephei 

28 

+70 

.014 

.14 

1535 

5  Cassiop.(H».) 

9 

+57 

.030 

•31 

1415 

^  Aquarii 

ZZ 

-  8 

.016 

.22 

1536 

0  Aquarii 

10 

-  6 

.016 

.22 

14 16 

74  Cygni 

21  34 

+40 

.029 

•31 

1537 

i>  Aquarii 

23  12 

—  10 

.020 

.29 

1417 

y  Capricomi 

36 

-17 

.018 

.26 

1539 

y  Tucanae 

13 

-59 

,044 

•38 

1418 

X  Octantis 

39 

7^^ 

.065 

•SI 

1540 

y  Piscium 

13 

+  3 

.013 

.16 

1424 

€  Pegasi 

40 

+10 

.012 

.18 

1542 

y  Sculptoris 

15 

-33 

•053 

.46 

1426 

II  Cephei 

41 

+71 

.028 

.26 

1544 

0  Cephei 

IS 

+68 

•025 

•25 

1428 

6  Capricomi 

21  43 

-16 

.017 

.21 

1546 

r  Pegasi 

23  17 

+23 

.020 

•25 

1431 

jr^  Cygni 

44 

+49 

.022 

.24 

1548 

6^  Aquarii 

19 

—  21 

.024 

•3a 

1433 

^  Capncorni 

49 

-14 

.016 

•23 

1550 

4  Cassiop. 

21 

4-62 

.022 

•23 

1434 

y  Gmis 

49 

-38 

.064 

•52 

1549 

V  Pegasi 

21 

-^-^z 

.020 

.24 

1435 

1 6  Pegasi 

49 

+26 

.018 

.22 

1552 

K  Piscium 

23 

+  I 

.014 

.19 

U39 

79  Draconis 

21  52 

"^n 

.023 

•25 

I5S3 

9  Piscium 

23  24 

+  6 

.019 

.26 

1444 

20  Pegasi 

57 

+13 

.022 

•25 

1555 

70  Pegasi 

25 

+  12 

.022 

.26 

1442 

e  Indi 

21  57 

-57 

.058 

.80 

1559 

39  H.  Cephei 

28 

+87 

.018 

.21 

1449 

ac  Aquarii 

*                   •  • 

22     2 

—  I 

.010 

•13 

1558 

p  Sculptoris 

29 

-38 

.046 

•47 

1450 

t  Aquani 

2 

-14 

.020 

.22 

1561 

72  Pegasi 

30 

+31 

.026 

•30 

1452 

20  Cephei 

22     3 

+62 

.029 

.29 

1567 

A  Androm. 

23  34 

+46 

.016 

.20 

1451 

a  Gmis 

3 

-47 

•     •     a     • 

•    •    ■ 

1568 

I  Androm. 

34 

+43 

.021 

.21 

1453 

t  Pegasi 

3 

+25 

.019 

.21 

1569 

I  Piscium 

36 

+  5 

.013 

.19 

1456 

6  Pegasi 

6 

+  6 

.017 

.22 

1570 

y  Cephei 

36 

+77 

.014 

.14 

U57 

It  Pegasi 

6 

-^zz 

.022 

•25 

1572 

K  Androm. 

36 

+44 

.020 

•23 

1459 

C  Cephei 

22    8 

+58 

.018 

.18 

1574 

ttJ*  Aquarii 

23  39 

-15 

.023 

•37 

1460 

24  Cephei 

8 

+72 

.021 

.22 

1576 

t*  Aquarii 

40 

-19 

.022 

•27 

X466 

0  Aquarii 

13 

-  8 

.013 

.21 

1577 

^  Androm. 

42 

+46 

.023 

•39 

1467 

a  Tucans 

13 

-61 

.041 

•32 

1580 

41  H,  Cephei 

44 

+67 

.024 

.27 

1469 

V  Octantis 

17 

-86 

.026 

.22 

1 581 

^  Sculptoris 

45 

-29 

.024 

•33 

1473 

y  Aquarii 

22  18 

—  2 

•013 

.18 

1582 

y^  Octantis 

23  47 

-82 

.032 

.29 

1474 

31  Pegasi 

18 

+  12 

.024 

.28 

1583 

<P  Pegasi 

48 

+  19 

.023 

•31 

1477 

3  LacertflR 

20 

+52 

.018 

.20 

1586 

p  Cassiop. 

50 

+57 

.032 

.28 

1478 

It  Aquarii 

21 

+  I 

.018 

•30 

1587 

Gr.  4163 

51 

+74 

.032 

•37 

1483  1    6  Aquarii 

26 

—  II 

.016 

.21 

1592 

(»  Piscium 

55 

+  6 

•013 

.16 

1488 ,    a  Lacerta 

22  28 

+5° 

.020 

.19 

1593 

«  Tucanae 

23  56 

-66 

.071 

.60 

1489 .    V  Aquarii 

30 

—  21 

.026 

•33 

1595 

30  Piscium 

58 

-  6 

.022 

.28 

1491  '226  B.  Cephei 

31 

+  76 

.026 

•25 

1596 

2  Ceti 

23  59 

-18 

.018 

•23 

1490!    7  Aquarii 

22  31 

—    I 

•013 

.19 

[Bp 

his) 

518 


SOLAR  EPHEMERIS,  1915. 

FOR  WASHINGTON  MEAlJ  AND  APPARENT  NOON. 


Date. 


Jan.  I 

3 

3 
4 
5 
6 

7 
8 

9 

lO 

II 
la 

13 
14 
15 
i6 

17 
18 

19 
20 

21 
22 

23 
24 

25 

26 

27 
28 
29 

30 

31 
Feb.  I 

2 

3 
4 

5 
6 

7 
8 

9 

10 

II 

12 

13 
14 

15 
16 


Apparent  Right 
Ascension. 


Mean  Noon. 


h   m      s 
8  44  28.76 

8485362 

853  18.15 

8  57  42.32 

9  2    6.10 

9  6  29.48 
9  1052.43 
9  15  14.92 
9  19  36.92 
9  23  58.40 

9  28  19.35 
9  32  39-74 
9  36  59-55 
9  41  i8-73 
9  45  3728 

9  49  55-15 
9  54  12.34 

9  58  28.82 

20    244.57 

20    659.57 

20  II  13.81 


App, 
Noon. 


s 

29.40 

54-34 

18.95 

43.21 

7.07 

3052 

53-54 
16. II 

38.19 
59-75 
20.77 
4123 
61.09 
20.34 

38-95 

56.89 
14.14 
30.67 
46.47 
61.52 

15.80 


20  15  27.28 

29.31 

20  19  39.95 

42.03 

2023  51.83 

53-95 

20  28    2.91 

5.06 

2032 13.18 

15-36 

—I 

2036  22.63 

24.84 

20  40  31.26 

33-50 

20  44  39.07 

41.34 

20  48  46.06 

48.35 

20  52  52.22 

54.53 

—I 

205657-57 

5990 

21     I    2. II 

4.45 

21    5    5-84 

8.19 

21    9    8.76 

II. 13 

T 

21  13  10.88 

13.26 

—I 

21  17  12.21 

14.59 

21  21  12.76 

15-14 

21  25  12.51 

14.90 

21  29  11.49 

13-87 

2133    970 

12.07 

—I 

2137    7''i3 

950 

21  41    3.80 

6.17 

214459.71 

62.07 

1 

21  48  54.87 

57-21 

21  52  49.28 

51.61 

—I 

21  5642.95 

45-27 

—I 

Apparent 
Declination. 


Hourly 
Motion. 


Mean  Noon. 


-23  330.2 
225834.9 

22  53  12.2 
2247  22.2 
2241     5.0 

-22  34  20.8 
2227  9.8 
22  1932.3 
22  II  28.3 
22     2  58.2 

-21  5362.1 
21  4440.4 

213453-2 
21  2441.0 
21  1363.9 

-21  262.4 
205136.7 
203947.2 
202734.2 
20  14  58.2 

-20     159.3 
94838.1 

9  34  54-8 
92049.9 
9   623.7 

85136.6 
83628.8 
82061.0 

8  513-4 
7  48  66.4 

73240.4 

71555-6 
[65852.6 

[64131.7 

^6  23  53.3 

^6   5  57-8 

:5  47  45-5 
529  16.8 

51032.3 

[45132.2 

[432  17.0 
[41247.2 
[3  52  63.2 
^3  32  65.3 
[3  12  54.2 

25230.2 
23153-7 


App. 
Noon. 


29-5 
34.0 

II. I 

20.9 

3-7 

19-3 

7.9 
30.1 

25-9 
55-4 

59-1 
37-1 
49-6 
37-0 
59-6 

57-8 

31'^ 
42.0 

28.7 

52.3 

53-2 
31.6 
48.0 
42.7 
16.2 

28.7 
20.7 

52.5 
4.6 

57-4 

31.0 
46.0 
42.7 

21.5 

42.9 

47-2 
34-6 

5-7 
21.0 

20.8 

5-5 

35-5 

51-3 

53-3 
42.0 

17.9 
41.4 


Right 
Ascen. 


s 
1.043 

x-oa9 

1. 015 

0.999 

0.983 

0.96s 
0.947 
0.927 
0.90s 
0.884 

0.861 
0.837 
o.8za 
0.786 
0.7S9 

0.731 
0.70a 
0.672 
0.641 
0.609 

C.S77 
O.S4S 
o.sia 
0.478 
0-445 
0.411 
O.J77 
0-343 
0.308 

0.374 

0.240 
0.306 
0.172 

0.139 
o.xos 

0.072 
0.039 
0.006 
9.974 
9.941 

9.909 
9.877 
9.84s 
9.814 
9.783 

9-7S2 
9.7ai 


Decli- 
nation, 


+11. 71 
X3.87 
14. 02 

IS-IS 
z6.aS 

+17.40 
18. sx 
19.6a 
90. 7Z 
21.80 

+aa.87 
23.94 
94.99 
a6.03 
a7.o6 

+38.07 
29.07 
30.0s 
31.0a 
3X.98 

+32.92 
33.84 
34.7s 
35.6s 
3653 

+37.39 
38.24 
39.07 
39.89 
40.69 

+41.48 

42.25 
43.00 

43-74 
44.46 

+45.16 
45.85 
46.53 
47.18 
47.82 

+48.44    + 
49.04 
49.63 

50.19 
50.73 

+51.26    + 
+51.77    + 


Equation 
of  Time 

for 

Apparent 

Noon. 


m      s 
3  24.99 

3  53-29 

4  21.26 

448.88 

5  16.H 

5  42.94 

6  9-33 
635-25 

7  0-71 
7  25.64 

7  5004 

8  13.88 
837.12 

8  59-75 
921.74 

943-06 
o  3.69 
o  23.61 

0  42 .80 

1  1.24 

I  18.92 
I  3583 

1  51-94 

2  7.27 

2  21.78 

2  35-47 
248.38 

3  0.45 
3  11.69 

3  22.12 

331-72 
3  40.50 
348.48 

3  55-64 

4  2.00 

4    756 

4  12.33 
4  16.30 

4  19-50 
421.91 

4  23-55 

4  24.43 

4  24.53 
423.88 

4  22.48 

4  20.32 
4  17-43 


Semi- 
diameter 

at 
Apparent 

Noon. 


Sidereal 
Time  of 
ScmuL 
Passsng 
Merid. 


r 

II 

m 

16] 

f7-90 

I 

16] 

[7.90 

I 

16] 

C7.90 

I 

16] 

[7.89    I 

16  ] 

[7.88 

163 

[7.86 

16] 

17.83 

16] 

[7.80 

16] 

[7.76 

16] 

[7.72 

16] 

[7.68 

16  ] 

^7.63 

16] 

t7-57 

16  ] 

7.51 

16] 

^7-45 

16] 

7-37 

16] 

^730 

16] 

C7-23 

16] 

[7. 16 

16] 

[7.08 

16  1 

[7.00 

16] 

[6.91 

16] 

[6.82 

16] 

[6.72 

16] 

[6.61 

16] 

[6.50 

16] 

[6.38 

16] 

[6.26 

16] 

[6.14 

16  ] 

[6.01 

16  ] 

^5-87 

16] 

kS-73 

16] 

^5-58 

16] 

^5-43 

16] 

^5-27 

16  ] 

[5-10 

16  ] 

^4.93 

16  ] 

[4.76 

16] 

^4.58 

16  ] 

[4.40 

161 

[4.22 

16  ] 

[4.03 

16  ] 

^3-84 

16] 

^3-65 

16] 

[3.46 

16  ] 

r3-27 

16] 

[3.08 

s 
1.07 

1.03 

0.98 

0.93 
0.87 

o.8x 

0.75 
0.6S 

0.61 

0.54 

0.46 
0.38 
0.30 
0.21 
0.12 

0.03 

9-93 
9.83 
9-73 
963 

9-53 

9-43 

9-33 
9.22 

9.11 

9.00 
8.89 
8.78 
8.66 

8.54 
8.42 
8.30 
8.19 
8.07 
7.96 

7.84 
7.72 
7.61 
7-50 
7-39 
7.28 

7-17 
7.06 

6.95 
6.84 

6.74 
6.63 


Sidcnal 

Time  of 

MeanNocm. 


h  m     s 

841  iH 

845  0-41 
84856.97 

8  52  53S3 
85650.09 

9  046.65 

9  443-" 
9  839.77 
9  12  36.5* 
91633.88 

9  20  39.44 
9  24  26.00 
9  38  23.56 
93319.12 

93615-67 
94012.23 
944  8.79 
948  5-35 
952   1. 91 

9  55  58-46 

9  59  55-« 
20  351.58 

20  748.14 
201144.70 
20 15  41.25 
201937.81 

202334.37 
20  27  30.92 
20313748 
203524.04 

203920.59 
20431715 

2047i3-7<^ 

20  51 10.26 

2055  6.82 

2059  3-38 

21  259.93 
21  656.49 
21  1053.04 
21 1449.60 

21  1846.16 
21  2242.71 
212639.27 
213035.81 

213432-3* 

213828.93 
2 1 42  25.49 


NoTB. — For  mean  time  interval  of  semidiameter  passing  meridian,  subtract  o*.i9  from  the  sidereal  interval. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 


Date. 

Apparent  Right 
Ascension. 

Apparent 
Dedtnation. 

Hourly- 
Motion. 

Equation 
of  Time 

for 

Apparent 

Noon. 

Semi- 
diameter 

at 
Apparent 

Noon. 

Sidereal 
Time  of 
Semid, 
Passing 
Merid. 

Sidereal 

Time  of 

Mean  Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon, 

App. 
Noon. 

Right 
Aflcen. 

DecU- 
nation. 

h   m      s 

s 

•       t       n 

n 

s 

It 

m       s 

1 

" 

m    s 

h  m     8 

Feb.i6 

21  5642.95 

45-27 

-123153.7 

41.4 

9.721 

+51.77 

+14  17.43 

16 

13.08 

I  6.63 

214225.49 

17 

22    035.89 

38.19 

13  1065.3 

52.9 

9.691 

52.96 

14  13.81 

16 

12.88 

I  6.53 

214622.04 

18 

22    4  28.11 

30.39 

II  4965.2 

52.8 

9.66X 

sa.74 

14    9.47 

16 

12.67 

I  6.43 

21  50  18.60 

19 

22     8  19.62 

31.88 

II  38  54.1 

41.6 

9-639 

53.19 

14    4.42 

16 

12.46 

r  6.33 

21  54  15.15 

30 

22  12  10.44 

13.67 

II     733.2 

19.7 

9.60J 

53.63 

13  58.67 

16 

12.25 

I  6.23 

31  58  II. 71 

31 

22   16     0.57 

3.78 

-1045  60.1 

47.6 

9.S7S 

+54.05 

+13  52.24 

16 

12.04 

I  6.13 

22     3     8.36 

32 

22  19  50.03 

52.22 

10  34  18. 1 

5.6 

9.547 

54.45 

13  45-14 

16 

11.83 

X  6.04 

22     6    4.82 

23 

23  23  38.84 

41.00 

10    3  36.6 

14.3 

9.Sao 

54.84 

13  37.39 

16 

II. 61 

I  5-95 

22  10     1.37 

24 

33  27  37.01 

29-15 

94026.1 

13-7 

9.494 

55-91 

13  39.01 

16 

11-39 

I  5.86 

221357.93 

25 

33  31  14.56 

16.67 

9 18 17.0 

4.6 

9.469 

55.56 

13  30.00 

16 

II. 16 

I  5-77 

22  17  54.48 

26 

223s    i-Si 

3.58 

-  8  55  59-6 

47-3 

9.444 

+55 .89 

+13  10.39 

16 

10.94 

I  5.69 

222151.04 

27 

33  38  47.88 

49.93 

83334.3 

32.1 

9.490 

56.91 

13     0.30 

16 

10.71 

I  5-6i 

22  2547-59 

38 

22  42  33-^ 

35-69 

81061.5 

49-4 

9*397 

56.59 

13  49.44 

16 

• 

10.48 

I  5-53 

333944.14 

Mar,  I 

33  46  18.94 

30.93 

74821.5 

9.6 

9-375 

56.81 

13  38.14 

16 

10.24 

I  5.46 

223340.70 

2 

33  50     3.68 

5.62 

7  25  34.8 

23.0 

9.354 

57.08 

13  36.33 

16 

10.00 

I  5-39 

223737-25 

3 

22  53  47-93 

49-83 

-  7   241.8 

30.0 

9.334 

+57.34 

+  13  14.01 

16 

9-75 

I  5-32 

224133.81 

4 

22  57  31.70 

3356 

63942.7 

3I-I 

9-314 

57-58 

12      1.32 

16 

9-50 

I  5.25 

22  45  30.36 

S 

33    I  15.02 

16,84 

61637.9 

26.5 

9-995 

57 .8x 

II  47-99 

16 

925 

I  5-i8 

32  49  36.93 

6 

23  457-90 

59-69 

5  53  27.8 

16.6 

9-278 

58.09 

II  34.32 

16 

8.99 

I  512 

22  53  23.47 

7 

23  840.38 

43.13 

53012.7 

1-7 

9.369 

58.93 

II  30.34 

16 

8.73 

I  5-06 

23  57  30.03 

8 

33  13  32.47 

34.17 

-56  53.0 

42.3 

9.946 

+58.41 

+11      5.78 

16 

8.47 

I  S-oo 

23  1 16.58 

9 

23  16    4-19 

5-86 

443293 

18.7 

9.23X 

58.57 

10  50.95 

16 

8.21 

I  4-94 

23  513-13 

10 

23  19  45-56 

47-19 

4 19  61.7 

51-4 

9.9x7 

58.79 

1035.77 

16 

7-95 

I  4.88 

23    9   9.68 

II 

23  33  26.60 

38.19 

35630.7 

30.6 

9-903 

58.86 

10  20.35 

16 

7.68 

I  4.83 

2313  6.24 

13 

2327    7-32 

8.87 

3  32  56.8 

46.8 

9.190 

58.97 

10     4.43 

16 

7-41 

I  4.78 

2317  2.79 

13 

23  30  47-75 

49-25 

-  3   920.2 

10.5 

9.178 

+59.07 

+   9  48.30 

16 

7-13 

I  4.73 

^3  20  59-34 

14 

23  34  27.90 

29.36 

34541.4 

33.0 

9.X67 

59.16 

931.90 

16 

6.87 

I  4.69 

23245590 

15 

2338    7-79 

9.30 

3  3160.9 

51.8 

9.157 

59.99 

9  15.23 

16 

6.60 

I  4-65 

232852.45 

16 

23  41  47-43 

48.80 

I  58 19.1 

10.3 

9.147 

59.97 

8  58.32 

16 

6.34 

I  4.62 

23  32  49.01 

17 

23  45  26,84 

28.17 

13436.3 

37.6 

9.138 

59.30 

841.18 

16 

6.07 

I  4.59 

233645-56 

18 

2349    6.04 

7-32 

-  1 1053.7 

44-4 

9.X99 

+59.3a 

+  8  33,83 

16 

5.80 

I  4.56 

234042.11 

19 

23  52  45-04 

46.38 

047    9-1 

I.I 

9.X9X 

59.3a 

8    6.28 

16 

554 

I  4.54 

234438.67 

20 

23  56  23.8S 

35.06 

-  03325.6 

17.9 

9-1X4 

59.30 

7  48.56 

16 

5.27 

I  4.52 

234835.22 

21 

0    0    2.55 

3-69 

+  0   017.3 

34.7 

9.X08 

59.97 

730.69 

16 

500 

I  4.50 

235231-77 

23 

0    341-09 

43.18 

0  23  59.3 

66.4 

9.103 

59.92 

7  12.67 

16 

4.73 

I  4.48 

23  56  28.33 

23 

0    7  19.51 

20.56 

+  047399 

46.8 

9.099 

+59.16 

+  6  54.54 

16 

4.46 

I  4.47 

0  024.88 

24 

0  10  57.83 

58.83 

I II  18.9 

25-5 

9.095 

59.09 

6  36.31 

16 

4.19 

I  4.46 

0   421.44 

25 

0  14  36.07 

37-02 

13456.0 

62.2 

9.099 

5900 

6  18.00 

16 

3-92 

I  4.45 

0  8  17.99 

36 

0  18  14.25 

1S-15 

15830.7 

36.6 

9.090 

58.89 

5  59-63 

16 

3-65 

I  4.44 

0  12  14.54 

27 

0  21  52.40  ;  53.25 

3  32     3.6 

8.2 

9.089 

58.77 

541.23 

16 

3-37 

I  4-44 

0  16  II. 10 

38 

0  25  30.53 

31-34 

+    24531-5 

36.8 

9.089 

+58.64 

+  5  23.80 

16 

3-10 

I  4.44 

020   7.65 

39 

0  39    8.66 

9-43 

3   857.0 

62.0 

9.090 

58.49 

5    4.39 

16 

2.83 

I  4.44 

024  4.20 

30 

0  33  46.83 

47-55 

3  32  18.9 

23-5 

9.09X 

58.33 

4  46,01 

16 

2.55 

I  4-45 

038   0.76 

31 

0  36  35.05 

25-73 

35536.7 

41.0 

9.094 

58.16 

427.69 

16 

2.27 

I  4.46 

03157-31 

Apr.  I 

040   3-35 

3.98 

4 18  50.3 

54.2 

9.098 

57.97 

4    9-43 

16 

1-99 

I  4.47 

03553.86 

si   04341.76 

42.34 

+  441  59-1 

62.8 

9.X03 

+57.77 

+  3  51-29 

16 

1.71 

I  4.49 

03950.42 

3 1   0  47  30.29 

30.83 

+  5    5   3-1 

6.5 

9.X08 

+57.56 

+  3  33-27 

16 

1-43 

I  4.51 

04346.97 

XoTS.—Por  mean  time  interval  of  aemidiameter  passing  meridian,  subtract  o*.x8  from  the  sidereal  interval. 
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SOLAR  EPHEMERIS,  1915. 


FOR  WASHINGTON  MEAN  AND  APPARENT  NOON, 


^^.mA.k 

Apparent  Right 

Apparent 
Dedination. 

Hourly 
Motion. 

Equation 
of  Time 

for 
Apparent 

NOOIL 

«Senxi- 
diaxneter 

at 
Apparent 

Noon. 

Sidereal 
Time  of 
Scmid. 
Passing 
Mcrid. 

Time  of 
Mean  Noon. 

Date. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Ascen. 

DecU< 
nation. 

h   m      s 

8 

•     /      // 

ti 

8 

// 

m      8 

/      ti 

xn    8 

h  nx       8 

Apr.  I 

0  40    3-35 

398 

+  4  z8  50.2 

54.2 

9.098 

+57.97 

+4    9-43 

z6    Z.99 

I  4.47 

0  35  53-86 

2 

0  43  41.76 

42.34 

44159-1 

62.8 

9.103 

57.77 

3  51-29 

z6    Z.7Z 

I  4.49 

0  39  50.42 

3 

0  47  30.29 

20.82 

5  5  3.1 

6.5 

9.ro8 

57.56 

3  33-27 

z6    Z.43 

1  4-51 

0  43  46-97 

4 

0  50  5897 

5946 

528   1.7 

4.9 

9.1x4 

57.33 

3  15-40 

16    Z.Z5 

1  4-53 

0  47  43-52 

5 

0  54  3781 

38.26 

5  50  54.8 

57-6 

9.X9a 

57.09 

2  57-69 

16   0.87 

1  4-55 

0  51  40.0S 

6 

0  58  Z6.85 

17.25 

+  6  13  41.9 

44*4 

9.X3X 

+56.83 

+  2  40.  Z9 

z6    0.59 

1  4.58 

0  55  36-63 

7 

z     z  56.  zo 

56.46 

63622.7 

24.9 

9.140 

56.56 

2  22.88 

16   0.30 

z  4.6Z 

0  59  33-19 

8 

1     5  35-57 

35.89 

6  58  56.9 

58.8 

9.X50 

56.38 

2    5-80 

Z6     0.03 

z  4.64 

1    3  29.74 

9 

1    9  15-28 

15-56 

721  34.0 

25-7 

9.X60 

55.98 

z  48.96 

15  59-74 

z  4.68 

I    7  26.29 

zo 

z  Z3  55.26 

55-49 

7  43  43-8 

45-2 

9.17X 

55.66 

1  32.39 

15  59-46 

1  4.72 

z  II  22.85 

IZ 

z  z6  35.50 

35-70 

+  85  55-9 

57-0 

9.x«3    1+55.33] 

+z  Z6.09 

15  59- 18 

1  4.76 

z  15  Z9.40 

la 

z  20  Z6.04 

Z6.Z9 

8  27  59.8 

60.7 

9.X95 

54.99 

z    0.07 

15  58.91 

z  4.80 

1  19  15-96 

13 

z  23  56.88 

56.99 

84955-3 

56.0 

9.M8 

54.63 

044.36 

15  58.64 

I  4.84 

I  23  12.51 

14 

z  37  3^-03 

38.ZZ 

9ZZ42.0 

42.4 

9.aas 

54.95 

0  28.96 

15  58.37 

1  4.89 

z  27    9.06 

15 

I  3^  19-51 

19-55 

933194 

Z9.6 

9.236 

53.86 

+0  13.89 

15  58.10 

1  4-94 

z  3Z     5.62 

i6 

1  35     1-33 

1-33 

+  95447.3 

47-3 

9.aso 

+53-46 

-0   0.84 

15  57.83 

I  4.99 

135    2.17 

17 

I  38  43-51 

43-47 

Z016   5.2 

51 

9.»6S 

53.04 

0  15.22 

15  57-56 

1  5-04 

1  38  58-73 

i8 

z  42  26.05 

25-97 

Z037Z3.0 

Z2.7 

9.a8o 

5a  .6x 

0  29.23 

15  57.30 

I  5.10 

z  42  55.28 

19 

z  46    8.96 

8.85 

10  58  Z0.2 

9-7 

9.396 

5a.  x6 

0  42.87 

15  57 -04 

I  S-16 

z  46  5Z.84 

20 

z  49  52.26 

52.12 

111856.5 

55-7 

9-3X8 

5X.70 

0  56.Z3 

15  56.79 

1  5.22 

1 50  48.39 

31 

1  53  3596 

35.79 

+113931-5 

30-5 

9.399 

+Sx.aa 

-z    8.98 

15  56.54 

1  5.28 

1  54  44-95 

32 

z   57  8O.08 

19-87 

1159549 

53.7 

9.347 

50.73 

Z  3Z.4Z 

15  56.29 

1  5-34 

z  58  4Z.50 

23 

3     z    4.62 

438 

Z2  20    6.3 

5.0 

9  365 

50.a3 

1  33-42 

15  56.04 

1  5-40 

2    2  38.06 

34 

2      4  49.60 

49-33 

1240   5-5 

4.0 

9.3«3 

49. 7X 

1  4500 

15  55-79 

1  5.47 

2    6  34.61 

25 

3    8  35.02 

34.72 

12  59  52.1 

50-5 

9.40a 

49.X8 

1  56.13 

15  55-54 

1  5-54 

2  zo  31.17 

36 

2    Z2    2O.9Z 

20.58 

+131925.9 

34.3 

9.43a 

+48.64 

-2    6.80 

15  55-29 

1  5.61 

2  14  27.72 

37 

2  z6    7.27 

6.9Z 

Z3  38  46,6 

44.7 

9.44a 

48.08 

3  Z6.99 

15  55-04 

1  5.68 

3  z8  24.38 

38 

3  Z9  54.13 

53-73 

135753.7 

51-7 

9.46a 

47 .5  X 

3  36.70 

15  54.80 

I  5-75 

3   32    20.83 

39 

3    33  4Z.47 

41.06 

Z41647.1 

45-0 

9483 

46.93 

235-90 

15  54.55 

1  5-83 

3  26  17.39 

30 

3    37   39.34 

28.90 

Z4  35  36.4 

24-3 

9.505 

46.34 

2  44.59 

15  54.31 

1  S-91 

2  30   13-94 

May  I 

2  31  17-73 

17.27 

+145351-4 

49-2 

9588 

+45.74 

-2  52.75 

15  54.07 

1  S-99 

3  34   10.50 

3 

3   35      6.67 

6.Z9 

151161.7    59-4 

9.55X 

45.  xa 

3    0.37 

15  53.83 

z  6.07 

238      7.06 

3 

3   38   56.17 

55-67 

15  29  57-1 

54.7 

9.574 

44.49 

3    7-43 

15  53.58 

'1  6.Z5 

2  42     3-6i 

4 

3   42  46.22 

45-71 

154737-3   34.8 

9.597 

43.85 

3  13 -93 

^<i  53-34 

1  6,23 

2  46      0.17 

5 

3   46  36.85 

36.32 

z6  461.8   59.4 

9.6ax 

43  .ao 

3  19-86 

15  53-10 

1  6.3Z 

2  49  56-73 

6 

3    50  38.06 

27.51 

-fz633  ZO.5 

8.1 

9.646 

+49.53 

-3  25.21 

15  52.86 

1  6.39 

2  53  53  28 

7 

2  54  19-85 

Z9.28 

1639  3.0    0.6 

9.670 

41.8s 

3  29.98 

15  52.63 

I  6.47 

3  57  49.83 

8 

3    58    Z3.22 

ZZ.64 

165538.9  36.5 

9.694 

41.X5 

3  34- 16 

15  52.41 

I  6.55 

3    1  46.39 

9 

3     2    5.Z8 

4.59 

17  ZI  58.0 

55.6 

9.7x9 

40.44 

3  37.76 

IS  52.19 

I  6.63 

3    5  42.95 

xo 

3    5  58.72 

58.13 

17  27  60.0 

57.5 

9.743 

39.7a 

3  40.77 

15  51.97 

z  6.72 

3    9  39-50 

ZI 

3    9  52.85 

52.25 

+174344.4 

42.0 

9.768 

+38.99 

-3  43-20 

IS  51-75 

z  6.80 

3  13  36.06 

Z2 

3  13  47-57 

46.95 

17  59 II. I 

8.7 

9.79a 

38. a4 

3  4505 

IS  51-54 

z  6.88 

3  17  32.62 

13 

3  Z7  42.86 

42.24 

18  14  19.6 

17.3 

9.816 

37.48 

3  46.31 

15  51-33 

z  6.96 

3  2Z  29.17 

14 

3  21  38.73 

38.10 

1829  9.8 

7-5 

9.840 

36.70 

3  47-01 

15  51.12 

1  704 

3  25  25-73 

^S 

3  25  35-16 

34.54 

18  43  41. 1 

38.9 

9.863 

35.91 

3  47.12 

15  50.91 

z  7.Z2 

3  29  22.29 

z6 

3  29  32.17 

31-54 

+185753.6 

51.4 

9.887 

+35. xa 

-3  46.67 

15  50.71 

z  7.30 

3  33  18.84 

17 

3  33  29.73 

29. IZ 

+19  II  46.7 

44.6 

9.910 

+34.31 

-3  45-66 

IS  50.52 

z  7.29 

3  37  15-40 

NoT8.~Por  mean  time  interval  of  semidiameter  passing  meridian,  subtract  cyi.zB  from  the  sidereal  intemJ. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 


Date. 

Apparent  Right 
Ascension. 

Apparent 
Dedtnation. 

Hourly 
Motion. 

Equation 
of  Time 

for 

Apparent 

Noon. 

Semi- 
diameter 

at 
Apparent 

Noon. 

Sidereal 
Time  of 
Semid. 
Passing 
Mend. 

Sidereal 

Time  of 

Mean  Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Risht 
Ascen. 

Decii- 
nation. 

h  m       • 

8 

•     t     It 

n 

8 

tt 

m      8 

/      // 

m    8 

h  m      8 

May  17 

3  33  29-73 

29. 1 Z 

+19  II  46.7 

44.6 

9.9x0 

+34.31 

-3  45.66 

15  50.52 

I  7.29 

3  37  15-40 

18 

3  37  27.86 

27.24 

192520.3,  18.3 

9.933 

33.49 

3  44.10 

15  50.33 

I  7.37 

3  41  11.96 

X9 

3  41  26.52 

25.91 

19  38  34.1    32.2 

1 

9.956 

39.66 

3  42.00 

15  50.15 

I  7.45 

3  45    8.51 

20 

3  4S  25.72 

25.11 

19  51  27.8    26.0 

9.978 

31.89 

3  39.36 

15  49.97 

I  7.53 

3  49    5.07 

21 

3  49  25.45 

24.85 

20   361.2 

59.4 

xo.ooo 

30.97 

3  36.18 

15  49-79 

1  7.60 

3  S3    1.63 

22 

3  53  25.70 

25.11 

+201613.9 

12.2 

X0.02X 

+30.  xo 

-3  32.49 

15  49.62 

I  7.67 

3  56  58.18 

33 

3  57  26.47 

25.89 

2028    5.8 

4.2 

zo.o4a 

99.99 

3  28.29 

15  49.45 

I  7.75 

4    0  54.74 

24 

4    I  27.74 

27.17 

203936.7 

35.1 

XO.063 

a8.34 

3  23.58 

15  49.28 

I  7.82 

4    4  51.30 

«5 

4    5  29.49 

28.94 

205046.2 

44.7 

ZO.084 

27.4s 

3  18.37 

1549." 

I  7.90 

4    847.86 

26 

4    9  31.74 

31.20 

21     134.3 

32.9 

XO.X04 

96.56 

3  12.68 

1548.96 

I  7.97 

4  12  44.42 

27 

4  13  34.47 

33-95 

+21  II  60.8 

594 

xo.xa4 

+93.6$ 

-3    6.51 

1548.80 

I  8.04 

4  16  40.97 

28 

4  17  37.67 

37.17 

2122     5.3 

3.9 

XO.X43 

«4.73 

2  59.87 

15  48.64 

I  8.11 

4  20  37.53 

29 

4  21  41.34 

40.85 

21  31  47.7 

46.4 

xo.x6a      S3 .80 

2  52.76 

15  48.49 

I  8.17 

4  24  34.09 

30 

4  25  45.47 

45.00 

21  41     7.7 

6.6 

xo.xSx      93.87 

2  45.19 

15  48.34 

I  8.23 

4  28  30.65 

31 

4  29  50.05 

49.60 

2150     5.3 

4.3 

X0.900        91.93 

2  37.18 

15  48.19 

I  8.29 

4  32  27.20 

June  i 

4  33  55.06 

54.64 

+215840.2'  39.3 

X0.9Z8   +90.98 

-2  28.72 

1548.04 

I  8.34 

4  36  23.76 

2 

4  38    0.51 

O.II 

22     652.3 

51.5 

X0.936 

90.09 

2  19.83 

15  47.89 

I  8.40 

4  40  20.32 

3 

4  42    6.37 

6.00 

22  14  41.2 

40.6 

xo.as3 

X9.06 

2  10.53 

15  47.75 

I  8.46 

4  44  16.88 

4 

4  46  12.63 

12.28 

22  22     7.0 

6.4 

10.969 

Z8.O9 

2    0.83 

15  47.61 

I  8.51 

4  48  13.44 

5 

4  50  19.26 

18.95 

2229    9.3 

8.8 

10.984 

17. XZ 

I  50.75 

15  47.47 

I  8.56 

4  52    9-99 

6 

4  54  26.26 

25.97 

+223548.1 

47.6 

X0.999 

+X6.X9 

-I  40.31 

15  47-34 

I  8.61 

456    6.55 

7 

4  58  33.60 

33.34 

2242     3.2 

2.7 

X0.3X3 

15.13 

I  29.52 

15  47.22 

I  8.65 

5    0    3.11 

8 

5     2  41.26 

41.03 

22  47  54.4 

54.0 

xo.jas 

14.13 

I  18.42 

15  47-" 

I  8.69 

5    3  59.67 

9 

5    6  49.21 

49.02 

225321.5,21.3 

XO.337 

13.13 

I    7.02 

15  47.00 

X  8.73 

5    7  56.23 

10 

5  10  57.44 

57.28 

225824.5     24.3 

• 

X0.348 

X9.X9 

0  55-35 

15  46.89 

1  8.77 

5  "  52.78 

ZI 

•5  15    5.92 

5-79 

+23   3   3-3 

3.1 

XO.358    +XX.XX 

-0  43.43 

15  46.78 

I  8.80 

5  15  49.34 

12 

5  19  14.62 

14.53 

23    717.7 

17.5 

XO.367 

XO.O9 

031.29 

15  46.68 

I  8.83 

5  19  45.90 

13 

5  23  23.53 

23.47 

23 II    7.6     7.5 

10.375  i      9.07 

0  18.94 

IS  46.59 

1  8.85 

5  23  42.46 

14 

5  27  32.60 

32.58 

231432.9   32.9 

10.389  ^      8.05 

-0    6.42 

15  46.50 

I  8.87 

5  27  39.02 

15 

5  31  41.82 

41.84 

231733.7   33.7 

JO. 387 

7.09 

+0    6.25 

15  46.41 

I  8.89 

5  31  35.58 

16 

5  35  51.17 

51.22 

+23  20  9.8     9.8 

X0.39X 

+  5-99 

+0  19.03 

15  46.33 

I  8.91 

5  35  32.14 

17 

5  40    o.6z 

0.70 

232221.2    21.2 

X0.39S 

4.96 

0  31.92 

15  46.27 

I  8.92 

5  39  28.69 

18 

5  44  10.12 

Z0.24 

2324   7.8     7.8 

10.397 

3-93 

044.87 

15  46.20 

I  8.93 

5  43  25.25 

19 

5  48  19.67 

19.83 

232529.7;  29.7 

XO.398        9.90 

0  57.86 

IS  46.14 

I  8.94 

5  47  21.81 

20 

5  52  29.23 

29.44 

232626.8 

26.8 

X0.399        X.87 

I  10.87 

15  46.08 

I  8.95 

5  51  18.37 

21 

5  56  38.79 

3903 

+232659.1 

59-1 

1 

XO.398    +  0.83 

+1  23.88 

15  46.03 

I  8.95 

5  55  14.93 

22 

6    0  48.32 

48.60 

23  27   6.6 

6.6 

Z0.396    —  0.90 

I  36.85 

15  4598 

1  8.95 

5  59  "-49 

23 

6    4  5780 

58.11 

232649.4 

49.4 

10,393        r.a3 

I  49-77 

15  45.93 

I  8.94 

6    3    8.04 

24 

6    9    7.20 

7-55 

2326   7.5 

7.4 

X0.390  '      9.26 

2    2.61 

15  45.89 

I  8.93 

6    7    4.60 

25 

6  13  16.51 

16.89 

2325   0.8 

0.7 

XO.386  ,      3.29 

2  15.36 

15  45.85 

I  8.92 

6  II    1. 16 

26 

6  17  25.70 

26.12 

+23  23  29.4 

29.3 

10.381  I-  4.3a 

+2  28.00 

15  45.82 

I  8.91 

6  14  57.72 

27 

6  21  34.76 

35.22 

23  21 33-4;  33-2 

J0.37S         5-35 

2  40.51 

15  45.79 

I  8.89 

6  18  54.28 

28 

6  25  43.68 

44.18 

23  19  12.9    12.6 

10.369  :      6.37 

2  52.87 

15  45.76 

I  8.86 

6  22  50.84 

29 

6  29  52.44 

52.97 

231627.8   27.4 

10.369         7-39 

3    507 

15  45.73 

I  8.83 

6  26  47.40 

30 

6  34    1. 01 

1.58 

23  13  18.2    17.7 

10.353         8.41 

3  17-08 

1545.71 

I  8.80 

6  30  43.95 

July  I 

6  38    9.38 

9.98 

+23    944-2    43.6 

X0.344    -  9-43      +3  28.89 

10.33s  -10.44    +3  40.49 

15  45.69 

I  8.77 

6  34  40.51 

2 

6  42  17.53 

18.16 

+23    545.8   45.2 

'  15  45-67 

I  8.74 

6  38  37.07 

NOTS..— For  mean  time  interval  of  semidiameter  passing  meridian,  subtract  o".x9  from  the  sidereal  interval. 
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SOLAK  EPHEMERIS,  1915. 


FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 


Date. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 
ofTizac 

for 

Apparent 

Noon. 

Semi- 
diameter 

at 
Apparent 

Noon. 

Time  of 
8emid. 
Paaaing 
Merid. 

Sidereal 

Timed 

MeanNooe. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App, 
Noon. 

Right 
Aacen. 

DecU- 
nation. 

h  m       a 

s 

•      t        n 

// 

a 

// 

m      8 

/      It 

m    8 

h  m     1 

July  I 

6  38     9.38 

9.98 

+23     944.2 

43.6 

10.344 

-  9-*3 

+3  28.89 

15  45.69 

18.77 

6  34  4tt.Si 

2 

6  42  17-53 

18.16 

23     545.8 

45.2 

10.33s 

ZO.44 

3  40.49 

15  45.67 

I  8,74 

6  38  37.<^ 

3 

6  46  25.43 

26.10 

23      123.3 

22.5 

xo.3a4 

JX.45 

351.84 

15  45-66 

I  8.70 

6  42  33.63 

4 

6  50  33.08 

33-78 

225636.6 

35.7 

10.313 

".45 

4    2.93 

15  45.65 

I  8.66 

6  46  30.19 

5 

6  54  40.44 

41.17 

235125.8 

24.8 

ZO.30X 

13.4s 

4  13.73 

15  45.64 

z  8.62 

6  50  26.74 

6 

6  58  47.50 

48.25 

+224551.1 

50.1 

XO.987 

-»4.44 

+  4  24.22 

15  45.64 

I  8.57 

6  54  23.30 

7 

7    2  54.22 

55.00 

223952.7 

51.6 

xo.a73 

15.43 

4  34.39 

15  45.65 

I  8.52 

6  58  19.86 

8 

7     7    0-59 

1.40 

22  33  30.6 

29.4 

10.358 

Z6.4Z 

4  44.21 

15  45.66 

I  8.47 

7    2  1642 

9 

7  II    6.61 

7.44 

222645.0 

43.7 

10.349 

17.38 

4  53-66 

1545-68 

1  8.4Z 

7    6  12.98 

zo 

7  15  12.23 

13.09 

22  1936.2 

34.7 

zo.aa6 

18.35 

5    2.72 

15  45.70 

I  8.35 

7  10  9.5* 

zz 

7  19  17.44 

18.32 

+22  12     4.2 

2.5 

xo.ao8 

-19.31 

+5  "-37 

15  45.73 

1  8.29 

7  14  M 

Z2 

7  23  22.22 

23.12 

22    4    9.2 

7.4 

X0.190 

ao.a7 

5  19.59 

15  45-76 

z  8.23 

7  18   2.65 

13 

7  27  26.55 

27.47 

21  55  51.4 

49-5 

ZO.X7X 

ax.aa 

5  27.36 

15  4580 

z  8.Z7 

7  21  59.21 

14 

7  31  30.40 

31-35 

2147  II. I 

9.0 

X0.X5X 

aa.xs 

534.66 

15  45.85 

z  8.10 

7  25  55-77 

15 

7  35  3Z'l^ 

34.74 

2138    8.4 

6.2 

Z0.X30 

33.07 

5  41.48 

15  45.90 

1  8.03 

7  29  52-33 

z6 

7  39  36-64 

37.62 

+21  2843.6 

41.3 

X0.109 

33-99 

+5  47.79 

15  45.95 

1  7,96 

7  33  4^» 

17 

7  43  3899 

3998 

21  1857.0 

54.5 

ZO.067 

94-90 

5  53.57 

15  46.01 

1  7.89 

7  37  4544 

z8 

7  47  40.80 

41.80 

21     848.7 

46.1 

zo.o6s 

95.79 

5  58.82 

15  46.08 

z  7.83 

7  41  42.W 

19 

7  51  42.06 

43.07 

20  58  19.0 

16.2 

10.04X 

a6.68 

6    3.52 

15  46.15 

I  7.75 

7  45  1^-^ 

20 

7  55  42.75 

43.78 

204728.0 

25.2 

ZO.OX7 

37  56 

6    7.66 

15  46.23 

z  7.67 

7  49  35-" 

ai 

7  59  42.88 

43-92 

+203616.2 

^ZZ 

9.993 

-38.43 

+6  11.23 

15  46.31 

I  7.59 

7  53  3'-^ 

22 

8    3  42.44 

43-48 

202443.7 

40.7 

9.969 

99.38 

6  14.23 

15  46-39 

1 7.51 

7  57  28.23 

23 

8    7  41.41 

42.45 

20  12  50.7 

47-6 

9.94s 

30.13 

6  16.64 

15  46.48 

I  7-43 

8    124-78 

24 

8  II  39.79 

40.83 

20    037.5 

34.3 

9.930 

30-97 

6  18.46 

15  46.57 

I  735 

8    521-34 

25 

8  15  37.58 

38.63 

1948    4.3 

1.0 

9.896 

31.79 

6  19.69 

15  46.66 

z  7.26 

8    917-90 

26 

8  19  34.79 

35.84 

+193511.5 

8.0 

9.87X 

—33.61 

+6  20.33 

15  46.75 

z  7.Z8 

8  13  1446 

27 

8  23  31.40 

32.45 

19  21  59.1 

55.6 

9.847 

33-43 

6  20.38 

15  46.85 

z  7.09 

8  17  ii-oi 

38 

8  27  27.42 

28.46 

19     827.5 

23-9 

9.8aa 

34.31 

6  19.84 

15  46.9s 

z  7.0Z 

821  7-57 

29 

8  31  22.85 

23.88 

18  54  36.9 

33-2 

9.797 

35 -00 

6  18.72 

1547-05 

z  6.93 

8  25  4.13 

30 

8  35  17.70 

18.72 

184027.5 

23.8 

9.77s 

35.78 

6  17.00 

15  47.16 

z  6.83 

8  29  0.68 

31 

8  39  "'95 

12.96 

+18  25  59.6 

55-9 

9.748 

-36.54 

+6  14.70 

15  47-27 

I  6,74 

8  32  57-24 

Aug.  I 

8*43     5.62 

6.62 

181113.5 

9-7 

9.784 

37-30 

6  11.81 

15  47-39 

1  6.66 

8  36S3-*> 

2 

8  46  58.70 

59.69 

1756     9.5 

5.6 

9.699 

38.04 

6    8.33 

15  47.51 

I  6.57 

8  40  5035 

3 

8  50  51.19 

52.17 

174047.9 

43-9 

9.675 

38.77 

6    4.26 

15  47.63 

I  6.49 

8  44  46.9J 

4 

8  54  43.10 

44.06 

1725   8.8 

4.9 

9.6SX 

39.48 

5  59.61 

15  47.75 

I  6.40 

8  48  4347 

5 

8  58  34-41 

35.36 

+17   912.8 

8.8 

9.6a6 

-40.19 

+5  54.37 

15  47-88 

I  6.31 

8  P4O-02 

6 

9    2  25.14 

26.07 

16  52  59.9 

55.9 

9.60a 

40.88 

548.54 

15  48.02 

1  6.22 

8  56  36.58 

7 

9    6  15.29 

16.20 

163630.6 

26.6 

9.S77 

41.56 

5  42.13 

15  48.16 

I  6.13 

9    <^3S'^ 

8 

9  10    4.86 

5.74 

161945.0 

41.1 

9.553 

43.33 

5  35-14 

IS  48.30 

I  6.05 

9   429.69 

9 

9  13  53.84 

54.71 

16   243.7 

39.8 

9.5*9 

43.88 

5  27.57 

15  48.45 

1  5.96 

9   826J5 

10 

9  17  42.25 

4309 

+154526.8 

23.0 

9.505 

-43.53 

+5  19-41 

1548.60 

1  5.88 

9  12  alio 

II 

9  21  30.08 

30.89 

15  27  54.8 

51.0 

9.48X 

44.15 

5  ZO.69 

IS  48.75 

I  5.79 

9  16  19.36 

12 

9  25  17.33 

18.13 

15  10   7-9 

4.2 

9.457 

44.76 

5    1.39 

IS  48.92 

I  5.71 

9  20  i5.9> 

13 

9  29    4.02 

4-79 

1452   6.4 

2.8 

9.434 

45.36 

4  51.52 

15  49.09 

I  5.63 

9  24  1247 

14 

9  32  50.15 

50.89 

143350.9 

47.3 

9.4x0 

45.94 

441.09 

IS  49.27 

I  555 

928  9-03 

15 

9  36  35.71 

36.42 

+14 15  21.4 

17.9 

9.387 

-46-51 

+4  30.10 

IS  4945 

I  5.47 

932   55* 

16 

9  40  20.72 

21.40 

+135638.5 

350 

9.364 

-47.07 

+4  18.55 

15  49.63 

I  5.40 

936  2.14 

N0T8.— For  mean  time  interval  of  semidiamcter  passing  meridian,  subtract  o*.i9  from  the  sidereal  intenral 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 


Date 

Apparent  Right 
Ascension. 

Ai»parent 
DedmatiozL 

Hourly 
Motion. 

Equation 
of  Time 

for 

Apparent 

Noon. 

Semi- 
diameter 

at 
Apparent 

Noon. 

Sidereal 
Time  of 
Semid. 
Passing 
Mcrid. 

Sidereal 

Time  of 

Mean  Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Asoen. 

Decli- 
nation. 

■ 

h  m      s 

s 

•     f     #/ 

// 

8 

// 

m      s 

/      tf 

m    8 

h  m     8 

Aug.i6 

9  40  20.72 

21.40 

+135638.5 

35-0 

9.364 

-47.07 

+  4  18.55 

15  49.63 

I   5.40 

936    2.14 

17 

9  44    519 

5-83 

133742.3 

39-0 

9.341 

47.61 

4    6.46 

15  49-82 

I  5-33 

93958.69 

18 

9  47  49-12 

49.72 

13  1833.3 

30.2 

9.3x9 

48.  X4 

353-84 

15  50.01 

I  5.26 

943  55-25 

19 

9  51  32.52 

33-09 

125911.8 

8.8 

9.998 

48.6s 

340.69 

15  50.20 

I  5-18 

94751.80 

30 

9  55  ^5-42 

15.95 

123938.0 

35-2 

9.a77 

49  xs 

3  27.03 

15  50.39 

I  5-11 

95148.36 

31 

9  58  57-81 

58.31 

+121952.3 

49.6 

9.t56 

-49.65 

+  3  12.86 

15  50.59 

I  5-04 

95544.91 

23 

10    3  39.73 

40.18 

"59  55-0 

52.4 

9.336 

SO.  13 

2  58.22 

15  50.79 

I  4.98 

95941.47 

23 

10    621.17 

ai.58 

1 1 39  46.3 

43-9 

9*17 

50.60 

2  43-12 

15  50.99 

I  4.91 

10   338.03 

24 

10  10    3.17 

2-54 

II  1926.5 

24.4 

9.X99 

$1.05 

2  27.56 

15  51-19 

I  4.85 

10   734.58 

25 

10  13  43.73 

43 -06 

105856.0 

54.2 

9-z8x 

5X.49 

2  "57 

15  51-40 

I  4.78 

101131.13 

36 

10  17  22.88 

23-17 

+1038 15.1 

13-5 

9.164 

-SX.99 

+  I  55.17 

15  51-61 

I  4.72 

101527.69 

37 

10  21     3.63 

2.88 

10 17  24.0 

22.6 

9.148 

Sa.34 

I  38.37 

15  51.82 

I  4.66 

10 19  24.24 

38 

10  24  43.01 

42.21 

95623.0 

21.7 

9.X33 

Sa.75 

I  21.19 

15  52.03 

I  4.60 

10  23  20.80 

29 

10  28  31.03 

31.19 

93512.4 

11.4 

9.1x9 

S3X4 

I    3-66 

15  52.24 

I  4.54 

102717.35 

30 

10  31  59.71 

59-83 

91352.4 

51-7 

9.XOS 

S3 -59 

0  45-79 

15  52.46 

I  4.49 

1031  13.90 

31 

10  35  38.06 

38.13 

+  85223.6 

23.1 

9.09X 

-S3. 88 

+  0  27.60 

15  52.68 

I  4.44 

103510.46 

Sept.  I 

10  39  16.10 

16.12 

83046.0 

45.9 

9.079 

54.24 

+  0    9.09 

IS  52.90 

I  4.39 

1039    7.01 

2 

10  42  53-85 

53.82 

8  9   0.2 

0.4 

9.067 

54.58 

-  0    9.72 

15  53-12 

I  4.35 

1043   357 

3 

104631-33 

31-25 

7  47    6,4 

6.8 

9.056 

54  90 

0  28.79 

15  53-34 

I  4-31 

1047    O.I3 

4 

1050   8.54 

8.42 

725   4.9 

5-6 

9-045 

S5-»i 

048.13 

IS  53-57 

I  4.27 

105056.67 

5 

10  53  45-51 

45-34 

+  7    256.1 

57-1 

9.035 

-55 -5  X 

-  I    7-71 

15  53.80 

I  4.23 

105453-23 

6 

10  57  22.26 

22.04 

64040.2 

41.6 

9.oa6 

55.80 

1  27.51 

IS  54.04 

I  4.20 

105849-78 

7 

II    058.79 

58.52 

6 18 17.8 

19.4 

9.0x8 

56.07 

I  47.52 

15  54-28 

I  4.17 

II     346.34 

8 

"    4  35-13 

34.81 

55549-0 

50.9 

9.0x0 

56.3a 

2    7-73 

15  54.52 

I  4.14 

II     643.89 

9 

II    8  11.29 

10.92 

53314.3 

16.6 

9.003 

56.56 

2  28.12 

IS  54.76 

I  4.11 

II  1039.44 

zo 

II  II  47.28 

46.86 

+  51034.0 

36.7 

8.996 

-56.79 

-  2  48.68 

15  55-OI 

I  4.09 

II  1436.00 

II 

II  1523.12 

22.65 

44748.5 

Si-5 

8.990 

57.00 

3    9.39 

15  55-27 

I  4.07 

II  1833.55 

13 

II  18  58.83 

58.30 

42458.1 

61.4 

8.98s 

57.  ao 

3  30.23 

15  55-53 

I  4.05 

II  33  39.11 

13 

II  22  34.42 

33-84 

4   2    3.1 

6.9 

S.980 

57.38 

3  51-19 

IS  55-79 

I  4.04 

II  3635.66 

14 

II  26   9.90 

9.37 

3  39   4.1 

8.2 

8.976 

57.54 

4  12.25 

15  56.05 

I  4-03 

II  30  33.31 

15 

II  294530 

44.61 

+  3  16    1.3 

5-7 

8.973 

-57.69 

-  4  33-40 

15  56-31 

I  4.02 

II 34 18.77 

16 

II  33  20.63 

19.89 

2  52  54.9 

59-7 

8.97X 

57.83 

4  54-62 

15  56.57 

I  4.01 

113815.32 

17 

"3655-91 

55-12 

22945-4 

50.5 

8.970 

57.96 

515.89 

15  56.84 

I  4.01 

II  43  11.87 

18 

II  4031.16 

30.32 

2    633.1 

38.6 

8.969 

58.07 

5  37-18 

15  57-" 

I  4.01 

1 1  46    8.43 

19 

II  44    6.41 

5-52 

I  43  18.3 

24.1 

8.969 

58.16 

558.48 

IS  57-37 

I  4.01 

II  50    4.98 

30 

II  47  41.68 

40.73 

+  I  20    1.3 

7.4 

8.970 

-58.35 

-  6  19.76 

IS  57-64 

I  4.02 

"54    1.53 

:3I 

II  51  16.99 

15-99 

05642.4 

48.9 

8.97a 

58.3a 

6  41.00 

15  57.91 

I  4.03 

115758.09 

23 

"  54  52.37 

51-32 

03321.9 

38.8 

8.976 

58.38 

7    2.17 

IS  58.18 

I  4.04 

13     154.64 

23 

115827.83 

26.73 

+  010   0.2 

7.4 

8.980 

58.43 

7  23.25 

IS  58.46 

I  4.06 

12     551-19 

24 

12    2    3.41 

2.35 

-  01322.5 

150 

8.98s 

58.46 

744.22 

15  58.73 

I  4.08 

12   947-75 

25 

12    5  39-12 

37-91 

-  03645-9 

38.0 

8.991 

-58.48 

-8    5.06 

IS  S9-00 

I  4.10 

12  13  44.30 

36 

12    9  15.00 

^3  73 

I    0   9.6 

1,4 

8.998 

58.49 

8  25.73 

15  59-27 

I  4.12 

131740.85 

27 

12  12  51.06 

49.74 

123  33-3 

24.8 

9.007 

58.48 

8  46.22 

IS  59-53 

I  4-15 

13  31  37.41 

38 

12  16  27.32 

35.96 

1 46  56.7 

47.8 

9.0x6 

58.46 

9    6.51 

15  59.80 

I  4.18 

122533.96 

29 

12  20    3.82 

3.40 

2  10 19.4 

10. 1 

9.oa6 

58.43 

9  26.57 

16    0.07 

I  4.21 

122930.51 

30 

13  23  40.56 

39.09 

-  2  33  41. 1 

31-5 

9  037 

-58.38 

-  9  46.38 

16    0.34 

I  4.24 

13  33  37.07 

Oct.   I 

12  27  17.57 

16.05 

-  25661.4 

51-S 

• 

9.048 

-58 .3  X 

-10    5.91 

16    0.61 

I  4.28 

133733.62 

No: 

n^Por  meant 

ime  intei 

rval  of  semidif 

uneter 

passing! 

Dderidiai 

1.  subtract  o< 

>.i8  from  th< 

i  sidereal  i 

aterral. 
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SOLAK  EPHEMERIS,  1915. 


FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 


TV^k^^ 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 
of  Time 

for 

Apparent 

Noon. 

Semi- 
diameter 

at 
Apparent 

Noon. 

Sidereal 
Time  of 
Scmid. 
Passing 
Merid. 

Sidcnal 

Tfantoi 

Mean  Noon, 

Date. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Rlsht 
Asccn. 

DecU- 
xiation. 

h  m      8 

8 

•      in 

// 

8 

ft 

m      8 

1 

If 

m    8 

h  m    s 

Oct.    I 

12  27  17.57 

16,05 

-   2  5661.4 

51-5 

90AB 

-58.31 

-10    5.91 

16 

0.61 

I  4.28 

12  37  23.61 

2 

12  30  54.88 

53-30 

3  20 19.9 

9.8 

9.06X 

58.33 

10  25.15 

16 

0.88 

I  4.32 

12  41  20.17 

3 

123432.50 

30.87 

3  43  36.4 

26.0 

9.074 

58.14 

1044.08 

16 

LIS 

I  4-37 

12  45  16.73 

4 

12  38  10.45 

8.78 

4  650.5 

39.8 

9.089 

58.03 

II    2.68 

16 

1.42 

I  4.42 

12  49  ij.aS 

5 

12  41  48.76 

47.04 

42961.7 

50-7 

9.104 

57.90 

II  20.93 

16 

1.69 

I  4.47 

1253  9M 

6 

12  45  27.43 

25.66 

-45269.7 

58.5 

9.1x9 

-57.76 

-11  38.81 

16 

1.96 

I  4.52 

1257  6.39 

7 

1249  6.49 

4.67 

5 16 14.1 

2.7 

9.X36 

57.6X 

"  56.30 

16 

2.24 

I  458 

13   I  2-94 

8 

12  52  45.96 

44.09 

5  39 14.6 

2.9 

9.Z5J 

57.43 

12  13.39 

16 

2.52 

I  4.64 

13   4  59-50 

9 

12   56  25.84 

2393 

6   I  70.6 

58.7 

9.X71 

57.  a4 

12  30.06 

16 

2.79 

I  4.70 

13   856.05 

lO 

13     0     6.16 

4.20 

62461.9 

49-7 

9.189 

57.03 

12  46.30 

16 

307 

I  4.77 

13  12  53.60 

II 

13     346.92 

44.92 

-  647479 

35-6 

9.ao8 

—56.80 

-13    2.09 

16 

3-35 

I  4.84 

13  1649-16 

12 

13      728.15 

26.11 

7  1028.4 

159 

9.398 

56.56 

13  17.42 

16 

363 

I  4.91 

132045-71 

13 

13  11     9.86 

7-77 

73262.9 

50.3 

9.348 

^6.31 

1332.27 

16 

391 

I  4.99 

132442-16 

14 

13  14  52.06 

49-93 

7  553I-I 

18.3 

9.a69 

56.04 

13  46.62 

16 

4.19 

I  507 

13  2838.82 

15 

13  18  34.78 

32.61 

81752.6 

39.5 

9.391 

55.75 

14    0.46 

16 

4.47 

I  515 

133235-37 

16 

13  22  18.02 

15.82 

-  83966.8 

53-7 

9.313 

-55.44 

-14  13.78 

16 

4.76 

I  5.23 

133631-93 

17 

13  25  61.81 

59.57 

9   213.6 

0.4 

9.336 

55.1a 

14  26.54 

16 

5-05 

I  5.31 

13402848 

18 

132946.17 

43.89 

92372.6 

59.2 

9.360 

54-79 

14  38.74 

16 

5-33 

I  5.40 

I3  4425-64 

19 

^3  33  3^-^^ 

28.80 

94563.3 

49-9 

9.3«S 

54.44 

14  50.35 

16 

5.60 

I  5.49 

134821.59 

20 

13  37  16.67 

14.31 

10   745-5 

32.0 

9.411 

54.07 

15    1-36 

16 

5.87 

I  5.58 

13  52  i8-i4 

21 

13  41    2.85 

0.45 

-10  29 18.8 

5-2 

9.437 

-53.69 

-15  "-74 

16 

6.14 

I  5-67 

13  56  M  TO 

22 

13  44  49.67 

47.24 

105042.8 

29.1 

9.465 

53.30 

15  21.48 

16 

6.41 

I  5.77 

14    OIIJ) 

23 

134837.16 

34.69 

II II  57.0 

43.4 

9-493 

53.89 

15  30.56 

16 

6.68 

I  5.87 

14  4  7-8i 

24 

13  S2  25.32 

22.83 

II  3261.2 

47.6 

9.5*2 

53.46 

15  38.95 

16 

6.94 

I  5-97 

14  8  4-56 

as 

13  56  14.20 

11.68 

"53  55-1 

41.4 

9-55t 

53.03 

IS  46.64 

16 

7.20 

I  6.07 

14  13    0.91 

26 

14   0   3.78 

1.24 

-12  14  38. 1 

24.4 

9.581 

-51.56 

-15  53  62 

16 

7.47 

I  6.17 

14  15  5747 

27 

14   3  54.10 

51.54 

12  34  69.8 

56.3 

9.6xa 

51.08 

15  59-86 

16 

7.73 

I  6.27 

141954-^ 

28 

14    745.18 

42.59 

125530.0 

16.5 

9.644 

50.59 

16    5-35 

16 

7.98 

I  6.38 

I42350-5* 

29 

14  II  37.01 

34.40 

131538.2 

24.7 

9.676 

50.09 

16  10.08 

16 

8.23 

I  6,49 

14  274714 

30 

14  15  29.63 

27.00 

133534.0 

20.6 

9.709 

49.56 

16  14.03 

16 

8.4S 

I  6.60 

143143-69 

31 

14  19  23.03 

20.38 

-13  55  17-0 

3-7 

9.74a 

-49-03 

-16  17.19 

16 

8.72 

I  6.71 

143540-M 

Nov.  I 

14  23  17.23 

14.57 

141446.? 

33-6 

9-775 

48.46 

16  19.5s 

16 

8.97 

I  6.83 

143936,80 

2 

1427  12.25 

958 

143362.9 

49.9 

9.809 

47.88 

16  21.09 

16 

9.22 

I  6.95 

14433336 

3 

14  31    808 

5-40 

14  52  65.0 1  52.1 

9.844 

47 -a9 

1621.83 

16 

9.46 

I  7.06 

144729.91 

4 

1435    4.74 

2.05 

IS"  52.5  j  39-8 

9.878 

46.68 

16  21.73 

16 

9.70 

I  7.18 

14  51 26.47 

5 

143862.23 

59-54 

-153025.2 

12.6 

9-913 

-46.05 

-16  20.80 

16 

9-94 

I  7.29 

14  55 23 « 

6 

14  42  60.56 

57.86 

154842.6 

30.2 

9.948 

45-40 

16  19.04 

16 

10.18 

I  7.41 

14  59 19  5* 

7 

144659-73 

57.02 

16   644.2 

32.0 

9983 

44-73 

16  16.44 

16 

10.42 

I  7-53 

15  316.^4 

8 

14  50  59-73 

57.02 

162429.5 

17.6 

X0.017 

44.04 

16  13.00 

16 

10.66 

I  7-65 

IS  7"^ 

9 

14  54  60.57 

57.86 

16  41  58.2   46.5 

10.053 

43.34 

16    8.73 

16 

10.89 

I  7.77 

15  II  925 

10 

14  58  62.24 

59-54 

-165869.9    58.4 

XO.087 

—4a  .63 

-16    3.63 

16 

II. 13 

I  7.89 

15 15  5-*> 

II 

IS    3    4.74 

2.05 

17  15  64.0   52.9 

ZO.X2X 

41.89 

15  57-69 

16 

11.36 

I  8.01 

15 19  ^-^ 

12 

15    7    8.07 

5-39 

173240.41  29.5 

IO.X56 

41.14 

15  50.92 

16 

"59 

18.13 

15  22  58  Ci 

13 

15  II  12.23 

9-57 

174858.4   47.8 

XO.I9X 

40.37 

15  4332 

16 

11.82 

18.25 

152655-4^ 

14 

15  15  17.23 

14.57 

18  4  57-8 

47-5 

10.335 

39.58 

15  34.90 

16 

12.05 

1  8,37 

i53O5»-03 

IS 

15  1923.04 

20.41 

-182038.2  1  28.2 

zo.36o 

-38.78 

-IS  25.65 

16 

12.27 

I  8.49 

153448-50 

16 

15  23  29.69 

27.07 

-183559.2    49-6 

10.394  -37-961 

-15  1557 

16 

12.49 

I  8.61 

153845  ^^ 

NoTS. — For  mean  time  interval  of  seixiidiamcter  passing  meridian,  subtract  o*.i8  from  the  sidereal  intervtL 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 


DaU. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 
of  Time 

for 

ApiMirent 

Noon. 

Semi- 
diameter 

at 
Apparent 

Noon. 

Sidereal 
Time  of 
Semid. 
Passing 
Merid. 

Sidereal 

Time  of 

Mean  Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon.    ^JP^ 

Right 
Ascen. 

Decli- 
nation. 

h   m      s 

8 

•       1        n     \         tt 

1 

s 

II 

m      s 

1      II 

m      s 

h  m      8 

Nov.!  6 

15  23  29.69 

27.07 

-183559-2 

49.6 

io.a94 

-37.96 

-15  15-57 

16  12.49 

I     8.61 

153845.15 

17 

152737.16 

34.56 

18  50  60.4 

51. 1 

X0.538 

37.  X3 

15    4.66 

16  12.70 

I     8.73 

154241.70 

i8 

153145-46 

42.88 

19     541-5 

32.5 

10.363 

36.38 

14  52.93 

16  12.91 

I     8.85 

154638.26 

19 

153554.57 

52.03 

19  19  62. 1,   53.4 

10.397 

35  •4a 

14  40.38 

16  13.12 

I     8.96 

155034.^2 

ao 

1540    4.50 

1.99 

1933  61.8 

53.4 

X0.43X 

34.55 

14  27.01 

16  13.32 

I     9.07 

155431-37 

31 

154415-25 

12.77 

-19  47  40.3 

32.3 

X0.465 

-33.66 

-14  12.82 

16  13.52 

I     9.18 

155827.W 

32 

154826.80 

24.36 

30   057.2 

49-6 

X9-49« 

33.75 

13  57-83 

16  13.71 

I     9.29 

16     2  24.49 

23 

155239.16 

36.76 

201352.2144,9 

XO.S3I 

31.83 

13  42.04 

16  13.90 

I     9.40 

16     621.05 

24 

155652.31 

49.95 

303624.9    18.0 

10.564 

30  .«9 

13  25.45 

16  14.08 

I     9-50 

16  1017.60 

25 

i6    I    6.24  '    3.92 

203835.0    28.4 

XO.S97 

39.94 

13    8.08 

16  14.26 

I     9.61 

16  1414.16 

26 

16    5  20.95    1^.68 

-305022.1 ,  15.9 

XO.699 

-38.98 

-12  49.94 

16  14.44 

I     9.71 

16  18  10.72 

27 

16    936.41    34.20 

21    145.9,40.1 

10.660 

88.00 

12  31,03 

16  14.61 

I     9.82 

1622     7.28 

28 

16  13  52.63    50.47 

2 1 12  46.1 .  40.6 

10.69X 

37  .ox 

12  11.37 

16  14.77 

I     9.92 

1626    3.84 

29 

i6  18    9.59 

7.47 

212332.3    17.2 

X0.731 

36  .ox 

II  50.98 

16  14.93 

I  10.02 

1630    0.39 

30 

16  32  27.26 

25.19 

213334.3,  29.5 

10.751 

a4-99 

II  29,87 

16  15.08 

I   lO.II 

163356.95 

Dec,   I 

16  26  45.62 

43.62 

-31  43  21.7  ,  17.2 

10.779 

-33.96 

-II     8.06 

16  15.23 

I  10.20 

163753.51 

2 

16  31     4.66 

2.73 

21  5244.1     39.8 

10.807 

33 .91 

10  45-57 

16  15.38 

I  10.28 

16  41  50.07 

3 

16  35  24.36 

22.49 

22     I  41.4  1  37.4 

10.834 

31.86 

10  22.43 

16  15.53 

I  10.37 

164546.62 

4 

16  39  4469 

42.88 

22  10  13. 1        9.6 

XO.860 

30.79 

9  58.66 

16  15.67 

I  10.45 

164943.18 

5 

1644    5.62 

3.88 

22  1819.I  j  16.0 

10.884 

19. 7X 

9  34.29 

16  15.81 

I  10.53 

16  53  39.74 

6 

16  48  27.12 

25-45 

-223559.1 

56.3 

X0.907 

—18 .6a 

-  9    9-34 

16  15.95 

I  10.60 

16  57  36.30 

7 

16  52  49.16 

47-57 

223312.9     10.4 

10.939 

17.53 

843.85 

16  16.08 

I  10.67 

17    132.86 

8 

16  57  II. 71 

10.20 

223960.1     57.9 

10.950 

X6.4X 

8  17.86 

16  16.21 

I  10.74 

17   529.42 

9 

17    134.74 

3330 

224620.7     18.6 

10.969 

15.39 

7  51.38 

16  16.34 

I  10.81 

17  925.98 

10 

17    558.21 

56.85 

22  52  14.2     12.5 

10.987 

14.17 

7  24.46 

16  16.46 

I  10.87 

17  13  22.53 

IT 

17  10  22.09 

20.82 

-225740.7     39.2 

11.003 

-13 .04 

-  657.13 

16  16.57 

I  10.93 

17  17  19.09 

12 

17  14  46.35 

45.16 

23     240.0     38.7 

XX. 018 

XX.90 

6  29.43 

16  16.68 

I  10.98 

17  21 15.65 

13 

17  19  10.96 

9.85 

23     71I.8     10.7 

XI. 03a 

X0.76 

6    1.37 

16  16.79 

I  11.03 

1725  12.21 

14 

17  23  35.88 

34.86 

23  11  16.0     15.2 

IX. 045        9.60 

5  33-00 

16  16.90 

I  11.07 

1729  8.77 

15 

17  28    1.09 

0.16 

231452.6     51.9 

1 

11.056       8.44 

5    4.34 

16  17.01 

I  II. II 

1733    5-33 

16 

17  32  26.56 

25-71 

-2318     1.3,     0,8 

11.066   —  7.28 

-  4  3542 

16  17. II 

I  II. 14 

17  37    1.89 

17 

17  36  52.25 

51.49 

23  2042.2 

41.8 

11.075 

6.12 

4    6.28 

16  17.20 

I  II. 16 

174058.44 

18 

17  41  18.14 

17.47 

23  22  55.0 

54.8 

IX. 08a 

4.95 

3  36.93 

16  17.28 

I  II. 18 

174455.00 

19 

17  45  44.20 

43.62 

2324399 

39-7 

XI. 088 

3.78 

3    7.43 

16  17.36 

I  II. 21 

174851.56 

30 

17  50  10.38 

9.90 

232556.5 

56.4 

XX. 093 

3.6x 

237.79 

16  17.43 

I  11.23 

175248.12 

31 

175436.68 

36.29 

-232645.0 

45-0 

XI. 097    -  X.43 

1 

-  2    8.04 

16  17.49 

I  11.25 

175644.68 

33 

1759   3.05 

2.75 

2327    5-3 

5-3 

xi.xoo   —  0.26 

1 

I  38.22 

16  17.55 

I  11.26 

18   041.24 

23 

18    3  29.46 

29.25 

232657.3    57.3 

1 

ii.iox    +  0.92 

I    8.36 

16  17.61 

I  11.26 

18   437.80 

24 

18    755.88 

5576 

23  2621. 1    21. 1 

1 

XX.XOX    '        2.XO 

0  38.49 

16  17,66 

I  11.26 

18   834.36 

25 

18  12  22.28 

22.26 

23  25  16.6'  16.6 

IX. 099  !      3  28 

j 

-  0    8.64 

16  17.70 

I  11.25 

18  1230.91 

26 

18  16  48.64 

48.70 

-232343.8   43.8 

XI. 097    +  4.4s 

+  0  21.16 

16  17.74 

I  11.24 

181627,47 

27 

18  21  14.90 

15.06 

232142.9 

42.8 

XX. 093 

5.63 

0  50.89 

16  17.77 

I  11.23 

182024.03 

28 

18  2541.06 

41.31 

231913.7 

13-6 

XX. 087 

6.80 

I  20.50 

16  17.79 

I  11.21 

182420.59 

29 

1830    7.08 

7.42 

23  16  16.4 

16.2 

XX. 080 

7.97 

I  49.96 

16  17.81 

I  II. 18 

182817.15 

30 

183432.92 

33-35 

23  12  51. 1 

50.8 

XI. 072 

9.X4 

2  19.25 

16  17.82 

I  II. 15 

1832  13.71 

31 

18  38  58.54 

59.06 

-^3    857-8 

57-4 

ZX.063 

+10.30 

+  2  48.33 

16  17.83 

I  II. 12 

1836  10.27 

32 

18  43  23.92    24.52 

-23    436.7 

36.1 

ix.osa 

+IX.46 

+  3  17.16 

16  17.84 

I  11.08 

1840  6.83 

Na 

TB.— For  mean  1 

dmeintf 

srval  of  semidi 

ameter 

passing 

xneridia 

in.  subtract  < 

>*,x9from  th 

e  sidereal  i 

interval. 
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MOON-CULMINATIONS,  1915. 


AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 

• 

1 

] 

Mean 
Time  of 
Transit. 

Diff. 
for  X 
Hotu 

of 
Long. 

Right 

Ascension 

of 

Center. 

Diff. 
for  X 
Hour 

of 
Long. 

Geocentric 

Declination 

of 

Center. 

Diff. 
for  X 
Hour 

of 
Long. 

Sid. 
Time 

of 
Semid. 

ingMe- 

Geocen- 
tric 
Semidi- 
ameter. 

1 
Bqua- 
torial 
Hon- 
lootal 

iPaiallax. 

1 

Briibt 
UmbL 

h     m 

m 

h  m     s 

s 

•      in 

n 

8 

/     f/    '     /     ft 

Jan.  o 

U 

z  1 48.65 

9.340 

62742.73 

144.60 

+27  17  41.6 

— 20X .0 

70.71 

15   6.3   5530.1 

I. 

N. 

z 

L 

015.44 

2.233 

65632.85 

X43.60 

2626  13. 1 

3x3.2 

70.46 

Z5ZO.1 

5534-1 

I A 

I.\. 

I 

U 

1241.9s 

a.  193 

725    5.78 

14X.77 

25  12  41.8 

42Z.X 

70.00 

IS  14.0 

5548.5 

X.  «i.O. 

2 

L 

I    8.02 

2.152 

75312.96 

XS9.34 

333812.9 

522.5 

69-39 

15  18.0 

56  3.2 

I.A'.S. 

2 

U 

13  33-57 

9.X06 

82048.54 

XS6.55 

+214414.8 

-615.7 

68.69 

1523. 1 

56 18.1 

I.Ar'.S. 

3 

L 

I  58-55 

a.os7 

84749-59 

133.63 

193232.5 

699.6 

67.95 

15  26.1 

5633-1 

I.     S. 

3 

U 

1422.95 

a. 0x0 

9  14  16.04 

X30.81 

17   5  3.0 

773. 5 

67.23 

1530.2 

5648.3 

I.     S. 

4 

L 

2  46.82 

1.969 

9  40  10.43 

128.30 

Z4  23  49.9 

836.9 

66.60 

1534.3 

57   3-2 

I.     S. 

4 

U 

15  ZO.24 

1-935 

10    537.38 

126.27 

-I-ZI3I   0.2 

-889.6 

66.08 

1538.4 

57  18.2 

I.     S. 

5 

L 

333-30 

Z.911 

103043.34 

1*4.84 

83841.8 

931.7 

65-73 

1542.5 

57  33-1 

I.     S. 

5 

U 

1556.15 

1.899 

105536.10 

124. XO 

519   2.4 

963.1 

65-56 

1546.5 

57  48.0 

I.     S. 

6 

L 

4 18.92 

X.899 

II  2024.58 

134.13 

•f-  3   411.6 

983.6 

65.60 

15  50.6 

58  3.8 

I.     S. 

6 

U 

1641,79 

X.914 

II  45  18.49 

X35.0X 

-  1 13  39-1 

-992.9 

65.86 

1554.6 

58  17-4 

I.      Sl 

7 

L 

5  4.91 

1.943 

12  1028.14 

X36.76 

43212.9 

990.6 

66.36 

1558.5 

583X.7 

I.    i 

7 

U 

1728.48 

1.987 

1236    4.22 

129.43 

749   5-4 

975.9 

67.08 

16   3.3 

5845-7 

I.     Sl 

8 

L 

552.66 

3.046 

13    217.56 

132.96 

ZI    141. 1 

947.6 

68.03 

16   59 

5859.1 

I.    s. 

8 

U 

1817.64 

3.1x9 

13  29  18.64 

137.35 

-14   710.3 

-904.6 

69.18 

16   9.3 

59  "-7 

I.   a 

9 

L 

643-57 

2.204 

135717.06 

142.49 

17   227.9 

845.4 

70.49 

16 13.5 

59  23-3 

I.     Sl 

9 

U 

1910.59 

2.399 

142620.65 

148. x8 

Z94412.2 

768.8 

71.92 

1615.3 

5933-6 

I.     Sl 

zo 

L 

738.77 

2.398 

145634.38 

X54." 

32     848.1 

673.9 

73.38 

16 17.7 

5942.2 

I.       Su 

zo 

U 

20  8.13 

2.494 

152758.98 

159.91 

-24  12  34.0 

-560.6 

74-77 

16 19.4 

5948.7 

I.    s. 

ZI 

L 

838-59 

2-579 

16    029.68 

165.04 

255154.1 

430.0 

75-97 

1620.5 

5952.8 

I.    s. 

II 

U 

21   9.96 

2.645 

163355-33 

168.98 

27   335-6 

284.8 

76.88 

1620.9 

59  54.2 

I.    s. 

Z2 

L 

941.95 

3.683 

17    758.41 

171.22 

2745   9-2 

-129.5 

7738 

1620.5 

5952.5 

I.N. 

12 

U 

22  14.19 

3.686 

174216.42 

X7X.43 

-^7  55   8.5 

+  39.8 

77-41 

16  19.2 

5947.7 

I.K. 

13 

L 

zo  46.26 

3.654 

18  1624.42 

169.5s 

273323-2 

X86.7 

76.93 

16 17.0 

59  39.6 

I.N. 

13 

U 

2317.77 

2.592 

184958.28 

165.79 

2641    Z.6 

334.8 

76.01 

16 13.9 

5928.2 

14 

I. 

XI  48.37 

2.505 

192237.63 

160.56 

25202Z.9 

469.0 

74.73 

16  9.9 

59  13-8 

15 

U 

017.82 

2.402 

1954    785 

154.36 

-233433.8 

.h58s.8 

73.22 

16   5.2 

58  56.6 

15 

L 

12  45-99 

3.292 

202420.S0 

147.76 

21  27  17.9 

683.5 

71-58 

15  59-9 

58370 

^% 

i6 

U 

1 12.83 

2.183 

205314.18 

141.17 

19   2  24.9 

763.0 

69.92 

1554.0 

5815-4 

s. 

s. 

i6 

L 

1338.40 

2.079 

212050.47 

134.96 

16  23  40.4 

822.3 

68.33 

1547.7 

5752.4 

17 

U 

2    2.78 

1.986 

214715.63 

129.35 

-133433-7 

+866.0 

66.87 

1541.2 

5728.5 

s. 
s. 

'7 

L 

14  26.11 

1.905 

221237.77 

124.47 

1038  12.7 

895.0 

65-59 

1534.6 

57   4.2 

i8    U| 

248.55 

Z.838 

2237    6.24 

X20.4X 

73722.4 

9xx.a 

64.51 

1^28.0 

5640.1 

s. 

i8 

L 

15  10.27 

1.784 

23    050.97 

117.19 

43425.1 

9x6.5 

63.64 

1521.6 

56 16.6 

s. 

19 

U 

331-42 

1.744 

2324    1.93 

114.79 

-  1 31 23.0 

+912.3 

63.00 

15  15.5 

5554.3 

s. 
s. 
s. 
s. 

19 

L 

1552.18 

1.7x7 

23  46  49.00 

xi3>ao 

+  12957.4 

899.8 

62.59 

15   9.9 

55335 

30 

U 

412.70 

1.704 

0    921.69 

XX2.38 

428  3.8 

880.0 

63.38 

15   4.7 

55 14.5 

20 

L 

1633-13 

x-703 

03149.21 

1x2.32 

72133.9 

853.6 

62.39 

15    O.I 

54  57-7 

31 

U 

4  53 -63 

1.7x4 

0  54  20.33 

1 12 .97 

•no  9   7.4 

+821.0 

62.60 

14  56.2 

5443.3 

s. 
s. 
s. 
s. 

21 

L 

17  14.31 

1.736 

117   3-37 

114.30 

12  49  33.0 

782.9 

63.99 

14530 

5431.5 

22 

U 

535.32 

Z.768 

140  6.09 

XX6.96 

152135-2 

»37.i 

63.55 

1450.5 

5423.4 

22 

L 

17  56.79 

Z.810 

2   3  35-68 

XX8.77 

1743  57-1 

685.5  164.36 

1448.8 

5416.1 

23 

U 

6 18.80 

Z.860 

2  27  38.44 

IS  1.77 

-1-19  55 18.0 

•1426.8  1 65.08 

1447.8,5413.61 

I. 

& 

J 

an.  X 

.  UDcfectJ 

ve  nil 

ifflinatlonolS 

'.  0".a8. 

J^ 

in.  2.  U  ] 

[>efcGtiv 

elUumin 

ationofA 

\  i"joc 

1. 

[Bphis] 
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AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 

■ 

1 

a 
1 

0 

Mean 
Time  of 
Transit. 

Diff. 
fori 
Hoiu 

of 
Long, 

Right 

Ascension 

of 

Center. 

Diff. 

for  X 
Hour 

of 
Ixmg. 

Geocentric 

Declination 

of 

Center. 

Diff. 
for  X 
Hour 

of 
Long. 

Sid. 

Time 

of 
Semid. 

Pas»- 
ng  Me- 
ridian. 

Geocen^ 

trie 
Semidi- 
ametcr. 

Bqtuir 
torial 
Hori- 
zontal 
Parallax. 

Bright 
Limbs. 

h    m 

m 

h  m     s 

• 

•      in 

$t 

8 

/     If 

1      II 

Jan.  23 

U 

618.80 

X.860 

2  27  38.44 

xai.77 

+19  55  18.0 

+  6a6.8 

65.08 

1447.8 

5412.6 

I.         s. 

'3 

L 

1841.45 

2.9x6 

2  52  19-55 

xa5.x4 

215411.2 

560.7 

65.99 

1447.6 

5411.9 

I.         s. 

24 

U 

7    4.80 

x.97« 

31742.79 

xa8.76 

2339   5-1 

486.8 

66.95 

1448.2 

54 14.0 

I.         s. 

24 

L 

19  28.89 

a. 038 

34350.10 

X33.46 

25  823.6 

404.8 

67.91 

1449-5 

5418.7 

I.         s. 

25 

U 

7  53-70 

a. 097 

41041.20 

X36.oa 

+26  20  28.8 

+  3x4.7 

68.82 

1451-5 

5426.0 

I.         s. 

25 

h 

20 19.20 

a.X5X 

43813-33 

X39- as 

27  13  44.8 

ai6.7 

69-63 

14  54. 1 

5435-6 

I.         s. 

26 

U 

845-28 

a.  19s 

5    621.10 

X4X  .93 

274643.6 

xxa.o 

70.28 

1457.3 

5447-4 

I.       N.  S. 

26 

L 

21 11.83 

a.aa7 

5  34  56.66 

X43.86 

275811.3 

+      1.9 

70.73 

15    i-i 

55    1-2 

I.       N.S. 

27 

U 

938.68 

a.a4S 

6   350.19 

X44.9X 

+274713.6 

—  XXX.8 

70.97 

15   5-3. 

55 16.5 

I.       N. 

27 

L 

22   5.64 

a.a47 

63250.75 

145.03 

27  13  21.9 

aa6.7 

70.96 

15   9.8 

55  33-2 

I.       N. 

28 

U 

1032.54 

a.a34 

7    147-25 

X44.aS 

261637.0 

340.3 

70.72 

15  14.6 

55  50.8 

I.       N. 

28 

L 

22  59.20 

a.aoS 

73029.55 

X4a.69 

24  57  29.9 

450.0 

70.29 

15  19.6 

56   9.1 

I.       N. 

29 

U 

1125.49 

a.x7a 

7  58  49.34 

X40.53 

+23  17   0.1 

-  553 .7 

69-72 

1524.6 

5627.7 

I.       N. 

29 

L 

2351-30 

a.X30 

8  26  40.80 

138.00 

21 1632.5 

649.3 

69.06 

1529.7 

56  46.3 

I.       N. 

30 

U 

12  16.60 

a. 085 

854   0.81 

X3S.33 

185753-2 

735-5 

68.37 

1534.7 

57   4.5 

/.  II.  N.S. 

31 

L 

041.36 

a. 042 

92049.01 

X3a. 73 

1623   3.5 

810.9 

67.69 

1539-5 

5722.0 

Il.iV.S. 

31 

U 

13   5-63 

a. 004 

947    7-54 

X30.41 

+13  34 16.6 

-  874.9 

67-09 

1544.0 

5738.6 

II.      S. 

Feb.  I 

L 

129.48 

x.97a 

10  13   0.66 

xa8.5a 

103352.9 

936.9 

66.60 

1548.2 

57  54.0 

II.      S. 

I 

U 

13  5301 

1.950 

103834.35 

xa7.X9 

72417.6 

966.8 

66.26 

1552.0 

58  8.2 

IL      S. 

a 

L 

2  16-33 

X.939 

"   3  55-95 

xa6.5a 

4   7  59-6 

994.x 

66.11 

IS  55-5 

58  20.9 

II.      S. 

2 

U 

1439-59 

X.940 

112913,83 

X36.59 

+  04729.9 

— XOO8.7 

66.16 

15  58.6 

5832.2 

II.      S. 

3 

L 

3    2.95 

z-954 

II  5437.14 

X37.43 

-  23438.0 

XOX0.4 

66.42 

16   1.3 

5842.0 

II.      S. 

3 

U 

1526.55 

x.98a 

122015.44 

xa9.o8 

55546.3 

998.7 

66.89 

16  3.5 

58  50.4 

II.      S. 

4 

L 

3  50.56 

a.oaj 

124618.55 

X3X.S5 

9  13  ^Z'Z 

973.4 

67-59 

16   5.4 

58  57-4 

II.      S. 

4 

U 

16  15.15 

a. 077 

13  12  56.17 

X34.8a 

-12  24 10.7 

-  933.8 

68.48 

16   7.0 

59  3-1 

II.      S. 

5 

L 

440.46 

3.143 

134017.29 

X38.80 

152543-2 

879.x 

69-54 

16   8.2 

59   7-5 

II.      S. 

5 

U 

17   6.63 

a.ax9 

14  829.78 

X43-36 

181448.1 

809.0 

70.74 

16  9.1 

5910.7 

II.      S. 

6 

Iv 

5  33-75 

a.30X 

143739-52 

148.30 

2048  16.0 

7aa.9 

72.00 

16   9.6 

5912.6 

II.      S. 

6 

u 

18    1.86 

a. 38s 

15   749-36 

XS3.32 

-^3   254.6 

—  6ao.8 

73-25 

16   9.8 

59  13-4 

II.      S. 

7 

L 

630.96 

a  .463 

153858.18 

158.05 

24  5535-4 

S03.5 

74.42 

16   9.7 

59  13.0 

II.      S. 

7 

U 

19   0.94 

a.SJO 

16  10  59.99 

x6a.o8 

26  23  24.3 

373.6 

75.39 

16  9-3 

59  "4 

II.      S. 

8 

L 

731.61 

a. 577 

164343-61 

X64.9S 

272354.1 

330.9 

76.06 

16  8.5 

59   8.4 

II.      S. 

8 

U 

ao  2.71 

a.6ox 

171652.99 

x66.3a 

-27  55  20.0 

-    8a  .6 

76.36 

16   7.3 

59  4.1 

II.      S. 

9 

L 

833-91 

a. 595 

1750  8.74 

X65.99 

275650.9 

+    67.4 

76.24 

16   5.7 

5858.2 

II.  N. 

9 

U 

21   4.88 

3.561 

18  23  10.09 

X63.95 

272837.1 

2x3.9 

75-71 

16   3-7 

58  50.8 

II.  N. 

zo 

L 

935-28 

a. 50a 

185537-53 

X60.39 

263150.5 

35a.  X 

74.81 

16   1.2 

5841.8 

II.  N. 

10 

U 

22     4-85 

a  .434 

192714.92 

X55.67 

-25   836.3 

-I-  478.0 

7364 

15  58.3 

58310 

II.  N. 

II 

L 

1033.40 

a. 333 

19  57  50.82 

X50.ax 

23  21 40.1 

588.7 

72.24 

15  54.9 

58  18.6 

II.  N. 

II 

U 

23     0.82 

a.a37 

2027  18.87 

144.43 

21 14 12.7 

683.0 

70.75 

1551.1 

58  4.7 

II.  N. 

12 

L 

1127.09 

a.X4X 

205537.45 

X38.69 

184935-3 

760.4 

69.26 

1546.9 

57  49.3 

12 

U 

2352.24 

a.05X 

21  22  48.86 

T33.a8 

-16 II   8.2 

+  831.4 

67-83 

1542.3 

5732.6 

13 

L 

12  16.36 

X.970 

214858.18 

ra8.38 

1322   2.8 

867.0 

66-53 

1537-5 

57  14.9 

14 

U 

03956 

X.899 

22  1412.48 

134. X3 

10  25  16.6 

898.4 

65.39 

1533-5 

56  56.4 

M 

L 

13     1.98 

X.840 

22  38  39-87 

xao.57 

7  23  30.7 

9x7.x 

64.43 

1527.3 

5637-5 

15 

U 

I  23.77 

1.793 

23     329.11 

"7.77 

-  4 19 10.3 

•♦•  9*4.4 

63.67 

1522.1 

56 18.4 

I.           S. 

Jan.  36.  U  Defective  Ulttmination  of  N.  o".o6. 
Jan.  30,  U  Defective  Illumination  ol  /.  o*.oo. 


Jan.  30,  U  Defective  Illoniination  ol  S.  o".o7. 


[Bph  xs] 
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MOON-CULMINATIONS,  1915. 


AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 

1 

t 

j 

Mean 
Time  of 
Transit. 

Diff. 
for  I 
Horn 

of 
hong, 

Rii^t 

Ascension 

of 

Center. 

Diff. 
for  z 
Hour 

of 
Ldnc. 

Geocentric 

Declination 

of 

Center. 

Diff. 
fori 
Hour 

of 
Long. 

Sid. 
Time 

of 
Semid. 

Pass- 
ng  Me- 

Geocen- 
tric 
Semidi- 
ameter. 

BOttflr 

hS        ».««* 

zonUl          Lixnb*. 
Parallax. 

8 

ridian. 

h     m 

m 

h  m     s 

s 

•     /      »/ 

tf 

8 

/     // 

*      // 

Feb.  15 

U 

123.77 

1-793 

23    229.11 

Z17.77 

-  4  19  10.3 

+  9«4.4 

63.67 

15  22.1 

56  18.4 

I.        s. 

15 

L 

13  45-o8 

1.759 

232549.09 

115.70 

-  1 1424.9 

9az.6 

63.11 

15  17.0 

55  59-5 

I.        s. 

16 

U 

2    6.04 

X.737 

23  48  48.67 

ZZ4.36 

+  14850.6 

909.6 

62.76 

15  12.0 

5541.2 

I.        s. 

16 

L 

1426.81 

Z.736 

01136.45 

"3.7a 

44851-5 

889.3 

62.62 

15   7-3 

55  23-9 

I.        s. 

17 

U 

247-52 

z.yar 

03420.78 

"3. 77 

+  744  3.4 

+  86X.4 

62.67 

15  2.9 

55   7-8 

I.        s. 

17 

L 

15    8.31 

>.739 

057    960 

XX4.48 

103257.9 

8a6.4 

62.89 

14  58.9 

54  53-3 

I.        s. 

18 

U 

3  2929 

x.7<io 

z  20  10.43 

1x5.78 

13  14  ".4 

784.6 

63.30 

14  55-5 

5440.6 

I.        s. 

18 

L 

1550.59 

Z.79Z 

I  43  30.29 

1x7.63 

154622.7 

736.0 

63.86 

1452.6 

5430.0 

I.        s. 

19 

U 

412.31 

X.830 

2    715-50 

ZZ9.98 

+18  810.4 

+  680.7 

64.54 

14  50.3 

5421.7 

I.        s. 

19 

L 

1634-55 

Z.876 

23131-53 

Z33.7S 

20 18 12.2 

618.4 

65.33 

1448.8 

54 16.0 

I.        s. 

20 

U 

4  57-37 

z.9a8 

2  5622.80 

xa5.8s 

22  15   4.2 

549.0 

66.19 

1447-9 

54  12.9 

I.        s. 

30 

L 

17  20.83 

1.982 

32152.30 

Z39.ZO 

23  57  19.5 

47a  .3 

67.09 

1447.8 

5412.5 

I.        s. 

31 

U 

544-94 

a. 037 

348    1.42 

Z3a.4i 

+25  23  30.3 

+  388.3 

67-98 

1448.5 

54  15-0 

I.        s. 

21 

L 

18   9.70 

3.089 

41449-51 

X35.57 

2632   9.5 

897.1 

68.82 

1450-0 

5420.4 

I.       & 

22 

U 

635.07 

2.Z37 

44213.78 

X38.4Z 

272153.8 

199. a 

69-55 

1452.2 

5428.5 

I.        s. 

22 

L 

19   0.95 

2.Z76 

510   9.27 

X40.7S 

27  51 27.1 

+    95.5 

70.13 

14  55-1 

5439-4 

I.        s. 

23 

U 

727.24 

2.304 

53829.02 

X4a.43 

+275946.1 

-       13.9 

70.54 

14  58-8 

5452.9 

I.      N.S. 

23 

L 

19  53.79 

2.3Z9 

6   7   4-54 

X43.36 

2746   5.4 

xa4.3 

70.76 

15   3-2 

55   8.8 

I.      N.5. 

24 

U 

820.44 

3.331 

63546.48 

X43.SO 

27   958.8 

936.8 

70.76 

15   8.1 

55  270 

I.      N. 

24 

L 

2047.05 

3.azi 

7    425.58 

X4a.89 

26 II  25.4 

348.4 

70.57 

15  13-6 

5547-0 

I.      N. 

25 

U 

9  13.47 

3.Z9O 

7325338 

X4X.64 

+245048.9 

-457.0 

70.20 

15  19-4 

56   8.6 

I.      X. 

25 

L 

2139.59 

a.z62 

8    I   3-08 

X39.9X 

23   857.0 

560.6 

69.72 

1525.6 

5631-3 

I.      N. 

26 

U 

10   5-33 

3.za8 

8284998 

Z37.88 

31     7     0.8 

657.4 

69.16 

1532.0 

56  54.8 

I.      N. 

26 

L 

22  30.65 

3.093 

8  56 II. 71 

X3S.75 

18  46  31.0 

745 .9 

68.58 

1538.5 

57  18.4 

I.      X. 

27 

U 

1055.55 

3.059 

923   8.37 

X33. 7a 

+16     915.8 

-  834.8 

68.02 

1544.9 

5741.8 

I.      X. 

27 

L 

23  20.08 

3.030 

94942.19 

X31.97 

13  17  18.8 

893.8 

6753 

1551-0 

58   4.4 

I.      X. 

28 

U 

1144.29 

3.008 

101557.35 

130.64 

10  12  56.0 

948.9 

67.17 

1556.8 

5825.6 

L      X.5. 

Mar.  I 

L 

0  8.29 

1.994 

104159.68 

Z39.85 

65834.7 

99a  .3 

66.95 

16   2.1 

5845.1 

I.//.X.S. 

I 

U 

1232.20 

1.99a 

II    756.23 

za9.70 

+  33652.6 

— I033.3 

66.91 

16   6.8 

59   2.4 

II.    s. 

2 

L 

056.14 

a.ooz 

"33  55-09 

Z30.34 

+  01036.2 

1037 -9 

67.06 

16 10.8 

59 17-2 

II.    s. 

2 

U 

13  20.27 

3.033 

12   0  4.93 

X3X.53 

-  3  17  18.3 

1038.6 

67.42 

1614.1 

5929.2 

II.    s. 

3 

L 

144.73 

3.056 

122634.85 

X33.S« 

643473 

1033 .6 

67.99 

16 16.6 

5938.2 

II.    s. 

3 

U 

14   9.68 

3.ZO3 

125333-89 

136.38 

-10   539.3 

-  993.3 

68.75 

16  18.2 

5944-2 

II.   a 

4 

L 

235-25 

3.z6z 

13  21 10.65 

139.85 

131935-8 

944-3 

69.68 

1619.0  59  47.3 1 

II.  s. 
II.    s. 

4 

U 

15    1-57 

3.338 

134932.63 

143.89 

1622  13.4 

879.1 

70.75 

1619.1 

5947-6 

5 

L 

3  28.74 

3.30Z 

141845.63 

148.3  a 

19 10  6.7 

796.9 

71.91 

16  18.5 

5945-2 

II.    s. 

5 

U 

15  56.81 

2.377 

144852.75 

Z53.86 

-213952.3 

~  698.0 

73-08 

1617.2 

5940.5 

II.  s. 
II.  s. 
II.  s. 
II.    s.^ 

6 

L 

425.77 

2.449 

151953-50 

157.19 

234815.7 

583.5 

74.18 

16 15.4 

5933-7 

6 

U 

1655-54 

2.5II 

15  51 43.01 

160.93 

253220.5 

455.3 

75-" 

16 13.0 

5925-1 

7 

L 

525.97 

a.556 

16  24 11.72 

163 .65 

264939.7 

3x6.4 

75-79 

16 10.3 

5915-1 

7 

U 

17  56.81 

3.580 

1657   5-58 

165.06 

-27  38  26.9 

-  170.7 

76.13 

16   7-3 

59  4.0 

II.   s.' 
II.    s. 

8 

L 

627.78 

2.577 

1730  7.05 

164 .91 

275746.5 

—    a3.6 

76.09 

16  3.9 

5851-8 

8 

U 

1858.56 

2.549 

18   257.22 

163.18 

274740.0 

+    133.9 

75.66 

16  0.4 

5838.9 

II.  N. 

w.  w     «r 

9 

L 

7  28.85 

3.496 

183517-74 

z6o.oi 

27    9   3-7 

361.5 

74-87 

15  56.8 

5825.5 

II.  N. 

9 

U 

19  58.38 

2.434 

19   652.91 

155.69 

-26   344.0 

+  389.6 

73-78 

15530 

5811.6 

II.  N. 

Feb.  93,  U  DcfectiYe  lUnmination  of  N,  o".oa. 


[Eph  15J 


Feb.  98,  V  Defective  Illuminatioa  of  5. 0^40- 


MOON-CULMINATIONS,  1915. 
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AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 

1 

Culmination.    1 

Mean 
Time  of 
Transit. 

Diff. 
for  X 
Houi 

of 
Loot. 

Right 

Ascension 

of 

Center. 

Diff. 
for  K 
Hour 

of 
I«ong. 

Geocentric 

Declixiation 

ol 

Center. 

Diff. 
for  X 
Hotir 

of 
Long. 

Sid. 
Time 

of 
Semid. 

Pass- 
ng  Me- 
ridian. 

Geocen- 
tric 
Sonidi- 
ameter. 

Bquar 
torial 
Hori- 
zontal 
Parallax. 

Bright 
Limbs. 

h     m 

m 

h  m     s 

s 

9       r        n 

// 

s 

/     t* 

/      // 

liar.  9 

u 

19  58.38 

S.434 

19    652.91 

X55.69 

-26     3440 

+  389.6 

73.78 

1553.0 

5811,6 

II.  N, 

lO 

L 

8  26.97 

a.339 

193731-" 

XS0.58 

2434  4-3 

S04.6 

72.48 

15  49- 1 

5757.5 

II.  N. 

lO 

U 

20  54.49 

3.348 

20   7    5-37 

X45-08 

22  42  52.6 

604.9 

71.06 

1545.2 

5743.0 

II.  N. 

II 

L 

9  20.91 

3.156 

203533-14 

X39.56 

2033   9-3 

689.9 

69.61 

15  41.2 

57  28.3 

II.  N. 

II 

U 

2146.25 

3.066 

21    255.63 

134.36 

-18   755.8 

+  739  9 

68.19 

1537.1 

57  13-4 

II.  N. 

12 

L 

10  10.57 

1.987 

2129  17.00 

xa9.40 

1530  8.7 

8x5.6 

66.87 

1533.0 

56  58.3 

II.  N. 

12 

U 

22  33-97 

1.9x6 

215443-40 

xa5.X3 

124234-5 

857.9 

65.69 

15  28.9 

5643-1 

II.  N. 

13 

L 

1056.58   1.855 

22  1922.26 

xax.49 

9  47  48.3 

887.8 

64.67 

15  24.7 

5627.9 

II.  N, 

13 

U 

23  18.54;  1.806 

224321.69 

XX8.54 

-  64812.7 

+  906.3 

63.84 

15  20.5 

56  12.6 

14 

L 

II  39.99 

1.769 

23    650.11 

XX6.30 

3  45  59-1 

9x4.3 

63.20 

15  16.4 

5557.5 

IS 

U 

0    1.06   X.744 

23  29  5592 

XX4.77 

-  043   8.6 

9X3.6 

62.77 

15  12.4 

5542.5 

^5 

L 

12  21.89 

X.730 

23524738 

1x3.93 

+  2  18  26.8 

90X.9 

62.53 

15    8.4 

55  28.0 

i6 

U 

042.61 

1.736 

01532.46 

XX3.73 

+  517   2.1 

+  883.7 

62.48 

15   4.6 

55  14.0 

i6 

L 

13  3-35 

1.73a 

03818.79 

XX4.13 

81058.7 

855.4 

62.61 

15    I.O 

55  0.8 

17 

U 

I  24.24 

X-749 

I    113-59 

1x5. XX 

10  58  41.8 

830.4 

62.91 

1457.6 

5448.5 

I.           S. 

17 

L 

13  45-37 

X.775 

12423,51 

XX6.64 

13  38  39-4 

777.9 

63.36 

1454.6 

5437.4 

I.           S. 

i8 

U 

2    6.86 

X.808 

I  47  54.62 

XX8.64 

+16   921.9 

+  737.9 

63.94 

1451-9 

5427.6 

I.           S. 

i8 

L 

14  28.79 

X.848 

2  1152.26 

X3X.04 

18  29  20.2 

670.5 

64.64 

1449.7 

5419.5 

I.           S. 

19 

U 

2  51-23 

X.893 

23620.71 

X33.76 

2037   6.0 

605.8 

6543 

1448.0 

54 13.3 

I.         s. 

19 

L 

15  14.24 

X.943 

3    123.10 

X36.67 

2231 II. I 

533.8 

66.26 

1446.9 

54  9.0 

I.         s. 

30 

U 

337-84 

.X.991 

327    1.12 

X39.66 

+2410  8.8 

+  454.6 

67.09 

14  46.3 

54  70 

I.         s. 

20 

L 

16   2.03 

3.040 

3  53  14-76 

X33.59 

2532350 

368.6 

67.91 

1446.4 

54  7.4 

I.         s. 

31 

U 

426.78 

3.085 

420  2.21 

X3S.a8 

2637  10. 1 

376.3 

68.64 

1447.2 

54 10.3 

I.         s. 

21 

L 

1652.03 

3.133 

4  47  19.69 

X37.57 

272241.9 

178.3 

69.27 

1448.7 

5415.8 

I.         s. 

22 

U 

517-69 

3.153 

515    1-69 

X39.34 

+2748  9.4 

+     75.7 

69.75 

14  S^'O 

5424-1 

I.         s. 

22 

L 

17  43.64 

3.X7X 

5  43    I-2I 

X40.49 

27  52  44.7 

—    30.3 

70.06 

14  54.0 

5435.2 

I.         s. 

23 

U 

6  9-75 

a.X79 

6  II  10.42 

X40.95 

2735  57-4 

X37.8 

70.18 

14  57-8 

5449.0 

I.       N.  S. 

23 

L 

1835.88 

3.X75 

63921.12 

X40.73 

26  57  35-3 

345.6 

70.12 

15   2.3 

55   5-5 

I.       N. 

24 

U 

7    1-92 

3.X63 

7   725-69 

X39.93 

+25  57  45-8 

-  3Sa.x 

69.91 

15   7.5 

5524.5 

I.       N. 

24 

L 

1927.74 

3.X4X 

73517-63 

X38.65 

243655-6 

455.6 

69.55 

15  X3.3 

5545.9 

I.       N. 

25 

U 

7  53-27 

3.XX4 

8   2  52.10 

X37.06 

225549.2 

554.6 

69.11 

15  19.7 

56  9.4 

I.       N. 

25 

L 

20 18.47 

3.085 

830  6.27 

X35.3X 

205527.8 

647.9 

68.62 

15  26.6 

5634.7 

I.       N. 

26 

U 

84332 

a. 056 

8  56  5942 

X33.58 

+1837   7.0 

-  734.3 

68.14 

1533-9 

57   1-4 

I.       N. 

26 

L 

21   7.84 

3.03X 

92332.96 

X33.06 

16   2  16.3 

8x3.7 

67.70 

1541.4 

57  29-0 

I.       N. 

27 

U 

932.09 

3.0X3 

94950.16 

X30.88 

131237,3 

883.x 

67.35 

15  49-0 

57  56.9 

I.       N. 

27 

L 

21  56.15 

3.000 

10 15  5598 

X30.X9 

10 10  5.9 

94Z.3 

67.13 

15  56-5 

5824.5 

I.       N. 

28 

U 

1020.12 

X.998 

10  41  56.84 

130.07 

-*•  65650.4 

-989.3 

67.07 

16   3.8 

5851.2 

I.       N. 

28 

L 

2244.14 

3.007 

II   8  0.25 

X30.6a 

3  35  14.8 

1034.5 

67.19 

16  10.6 

59  16.4 

I.       N. 

29 

U 

II   8.34 

a. 039 

II 34 14.70 

X3i.9a 

+  07  58.3 

X045.8 

67.51 

16  16.8 

59  39.2 

I.       N. 

29 

L 

2332.88 

a. 063 

12   049.22 

133.98 

-  3  22   2.4 

X05X .6 

68.04 

1622.3 

59  59.2 

I.       N.S, 

30 

U 

"  57-91 

a.xxo 

"  27  5317 

X36.83 

-65133-3 

— X040.6 

68.78 

16  26.8 

6015.7 

I.  //.      S. 

31 

L 

023-58 

3.X70 

125535-78 

140.43 

10 17  3.7 

xoxx  .3 

69.71 

lis  30.2 

6028.3 

II.      S. 

31 

u 

12  50.03 

a. 340 

1324  5-53 

X44.66 

133446.9 

963.5 

70.80 

1632.5 

6036.7 

II.      S. 

Apr.  I 

L 

1 17.38 

2.3x9 

13  53  2944 

X49.38 

164045-2 

893.7 

72.02 

1633.6 

6040.7 

II.      S. 

I 

U 

1345-71 

3.403 

142352.04 

X54.39 

-19  30  55-9 

-  804.7 

7329 

1633.5 

6040.4 

II.      S. 

Mar.  33,  U  Defective  Illumination  of  S. 
33281°— 1915 34 


o".i7. 


Mar.  JO.  U  Defective  Illumination  of  //.  o'.oa. 


[Eph  15J 
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MOON-CULMINATIONS,  1915. 


AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 


Apr.  X 


I 
2 
2 

3 
3 

4 
4 

5 

5 
6 

6 

7 

7 
8 

8 

9 

9 
lo 

zo 
II 

IZ 
12 
12 

13 
14 
14 

IS 

15 
i6 

i6 

17 

17 

i8 

i8 
19 

19 
so 

so 

SI 

2Z 
22 
22 
23 

23 


u 

L 

U 

L 
U 
L 
U 

L 
U 
L 
U 

L 
U 
L 
U 

L 
U 
L 
U 

L 
U 
L 
U 

L 
U 
L 
U 

L 
U 
L 
U 

L 
U 
L 

U 

L 
U 
L 
U 

L 
U 
L 

U 

L 


Mean 
Time  of 
Transit. 


h     m 

1  17.38 

1345-71 

2  15.03 
1445.28 

3  16.32 

154790 

419.71 

1651.40 

522.61 

17  53-05 
622.47 

18  50.73 

717-77 
1943-60 

8  8.30 
2031.97 

854.75 
21 16.79 

9  38.24 

21  59.24 

10 19.95 

22  40.49 

II     I.OI 

2321.63 

1142.47 
o  3.62 

12  25.19 
047.25 

13  9-86 

133.05 
13  56.82 

221.15 

1445-99 

311.25 
1536.81 

4  2.54 
1628.31 

453.99 

17  19.46 

544.63 

18  9.45 

633-89 
1857.98 

721.75 

1945.29 


Diff. 
for  1 
Hour 

of 
Long. 


m 

a. 319 
a. 403 

3.483 
a.  556 

3.6x3 
3.646 
3.652 
3.6a6 

a -573 
a  .497 
a. 40s 
2.304 

a.3oa 
3.Z03 
3.014 
•934 

.866 
.8x0 
.767 
.736 

•  717 
.709 

.713 
.726 

•748 

•  779 
.8x7 
.860 

.908 

.957 
a. 005 
a. 050 

3.089 
3.1x9 

a.X39 

3.X48 

3.X4S 
3.133 

3. XXX 

3.083 
a. 053 

3.033 

1-993 
1.970 

1.954 


Risht 

Ascension 

of 

Center. 


h  xn     s 

13  53 2944 
142352.04 

14  55  U-34 
152732.71 

16  038.20 
163416.42 

17  8  8.61 
174153-50 
18 15   9.92 

18  47  39-33 

19  19   7.62 

194926.03 

201831.00 
204623.46 
21 13  7.68 
213850.31 

22  3  39-37 
222743.70 

22  51 12.30 

23  14 14.16 

23  36  58.06 

235932.43 
022    5.24 

o  44  44-07 

X    7  35-86 

13046.94 
15422.93 

2  18  28.41 

243   6.80 

3  820.13 

3  34  8.75 

4  031.14 

42723.87 
45441.69 
522  17.80 

550   4.38 

61753-13 
64536.22 

713   6.75 

7  40 19.41 

8  7  10.86 
8333986 

8594725 
92535-83 


Diff. 
fori 
Hour 

of 
Lone. 


s 
X49.38 

X54-39 
X59.a7 
X63 .63 

X67.OS 
169  05 
169.34 
X67.83 

X64.63 
X60.06 
154 -53 
X48.49 

X43.36 
X36.45 
X3X.0X 

X36.30 

xa3.xo 

"8.74 
1x6. X4 
XX4.38 

113.14 
XXS.69 

xxa.88 
1x3.68 

1x5.03 
XX6.89 
1x9. x8 

X3X.80 

134.64 

137.59 
130.50 

133.19 

135.5a 

137-34 
X38.56 
X39.09 

X38.93 
X38.X6 
X36.86 
X35.3X 

133-35 
131.49 
X39.78 
138.37 


Geocentric 

Declination 

of 

Center. 


// 


951  10.19    X37.43 


-164045.2 

193055-9 
22    I  18.5 

24  8  9.2 

-254813.9 
2659   4.4 

273912.0 

274815-8 

-27  27  2.4 
263718.7 
252136.7 
234256.1 

-21  4429.2 
192927.4 

17  052.7 
142132.2 

-II 34  0.0 
84034.0 

5  43  19-3 
-  24410.7 

+  015   5.6 
3  12  50.1 

6  726.5 
85721.2 

+11 41  2.3 
14 16  56.6 
16  43  31.6 

18  59  13.7 

+21  229.1 
22  51 44.9 
242531.0 
254222.7 

+2641  3.5 
27  2028.2 

273947-0 
27  38  26.9 

+27  16  14. 1 
263314.0 

252949.9 
24  641.4 

+22  2441.6 

20  24  54-4 
18  832.7 
15  3^  56-8 

-H25134-7 
CBph  x$j 


Diff. 
fori 
Hour 

of 
Long. 


Sid. 

Time 

ol 
Seinid. 

Pas»- 
nsMe- 
ridiaii. 


n 

-893.7 
804.7 
696.0 

569.7 

-4a9-0 
378.3 

— X33  .8 

+  31.5 
+179.3 

3x6.0 

438.6 
545.5 

+636.3 

7" -5 
773.0 
8x9.x 

-I-854.3 
878.3 
892-5 
897.4 

-1-893.8 
883.x 
863.6 
835.3 

4-800. a 

757.5 
707.0 

648.7 

-f58a.6 
506.8 

437.7 
339-8 

+346.0 

147.4 

+  45-3 

-  S&.S 

— X63.3 
366.4 

367.1 
463.8 

-555 .5 

641.4 

73X.O 

793.7 
-858.7 


s 
2.02 

3-29 
4.52 
5.61 

6.46 

6-97 
7,06 

6.73 

598 
4.88 

3-53 
2.01 

0.44 
68.89 

67.43 
66.11 

64.95 

63-99 

63-23 
62.69 

62.33 
62.17 
62.21 
62.42 

62.79 

63.31 

6395 
64.68 

65.48 
66.30 
67.10 

67-85 

68.50 
69.01 

69-37 
69-53 
69.52 

6935 
69-03 
68.61 

68.13 
67.63 
67.17 

66.77 

66.49 


Geocen- 
tric 
Seniidi- 
ameter. 


B<ItUir 

tonal 

Hori- 

Eontal 

Parallax 


tt 


1633.6, 

1633-5 

1632.3 

1630.0 

16  26.7 

1622.7 

16 17.9 

16 12.7 

16  7.2 

16  1.4 

1555.6 

15  49-8 

1544-1 

1538.5 

IS  33-2 

1528.1 

1523-2 

15  18.6 

15  14-3 

15  10.2 

15   6.4 

IS  2.8 

1459-6 

1456.5 

1453.8 

14  51.3 

1449-2 

1447.4 

1446.0 

1445.0 

1444.4 

1444-3 

1444.7 

1445-7 

1447-4 

14  49-6 

1452-5 

14  56-1 

15   0.4 

15    5.4 

1511-0 

1517-3 

15  24.1 

1531-4 

15  39-2 

60  40.7 
6040.4 

6035.8 
6027.3 

6015.4 
60  0.5 

5943-2 
59  24. 1 

59   3.8 

5842.7 
5821.3 
58  0.0 

57  39-0 
57  18-6 
56  59  o 
5640.3 
5622.4 

56  5-5 
5549-6 
5534.7 
55  20.7 
55  7-6 
54  55-6 

5444.5 

5434.4 
54  25.4 
5417.5 
54 10.9 

54  5.7 
54   2.0 

53  59-9 

53  59.6 

54  1.2 

54  4.9 
5410.8 

5419.1 
5429.8 
5443.0 
5458.7 

55  16.9 

5537-5 

56  0.5 
5625.6 

5652-5 

57  20.9 


Bri^t 


II 
II 
II 
II 

II 
II 
II 
II 

II 
II 
II 
II 

II 
II 
II 
II 

II 
II 
II 
II 

II 
II 


I 


& 
& 

S. 
S. 

s. 
s. 
s. 
a 

N.S. 

N. 
N. 

N. 

N. 
N. 
N. 
N. 

N. 
N. 
N. 
N. 

N. 
N. 


S. 

s. 

& 
s. 
s. 
s. 


N. 

N. 
N. 

N. 
N. 

N. 

N. 

N. 


MOON-CULMINATIONS,  1915. 


531 


AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 

• 

Mean 
Time  of 
Transit. 

Diff. 
fort 
Hour 

of 
Iiong. 

Rleht 

Ascension 

of 

Center. 

Diff. 
for  z 
Hour 

of 
Ixmg. 

Geooenttic 

Declination 

of 

Center. 

Diff. 

fori 

Hour 

ol 

I/Mlff. 

Sid. 
Time 

of 
Semid. 

Pas»- 
ns  Me- 
ridian. 

Geocen- 
tric 
Snnidi- 
ameter. 

Bqua- 
torial 
Hori- 
zontal 
Parallax. 

Bright 
Limbs. 

h     m 

m 

h  m     s 

8 

•     t      It 

n 

s 

/     // 

/       rt 

Apr.23 

I, 

1945.29 

X.954 

9  51 10.19 

127.43 

+12  51  34.7 

-  858.7 

66.49 

1539.2  57  20.9 1 

I.       N. 

24 

U 

8   8.69 

x.M« 

10 16  36.38 

137.04 

9  54  2.4 

9iS.a 

66.36 

1547-2 

57  50.4 

I.       N. 

24 

L 

2032.08 

X.953 

1042    1.75 

X27-3X 

646  6.2 

963.4 

66.41 

1555.4 

58  20.4 

I.       N. 

25 

U 

8  55.59 

x.9^ 

"    734.77 

X38.33 

32945.1 

999. z 

66.65 

16  3-5 

58  50.2 

I.       N. 

25 

I. 

21 19.39 

X.999 

113324.74 

X30.I5 

+  07  14.5 

— X033 .8 

67.10 

1611.4 

59 19.3 

I.       N. 

26 

U 

94363 

a. 044 

II  5941.66 

Z33.83 

-  3  18  51.4 

XO34.7 

67-78 

16 18.9 

5946.7 

I.       N. 

26 

L 

22   8.50 

a.  103 

122635.91 

X36.36 

64535-7 

X039.9 

68.68 

1625.7 

6011.8 

I.       N. 

27 

U 

1034.15 

2.176 

12  54  17.78 

140.75 

10  937.2 

X007.3 

69.79 

1631.7 

6033.8 

I.       N. 

27 

L 

23   0.76 

a.86z 

13  22  56.92 

X45.88 

-1327   9.1 

-964.6 

71.09 

1636.7 

6051.9 

I.       N.5. 

28 

U 

II  28.46 

•  .356 

13  52  41.42 

Z5Z.60 

1634    1.7 

900.4 

72.51 

16  40.4 

61    5-5 

I.            S. 

28 

L 

23  57.33 

a. 456 

14  23  36.65 

Z57.6X 

192547.9 

813.4 

73-98 

1642.7 

61 14.1 

I.  //.      S. 

29 

U 

12  27.39 

3.554 

145543.81 

X63.SX 

21  57  54.1 

703.8 

75-41 

1643.6 

61 17.5 

S. 

3.0 

L 

058.58 

3.641 

15  28  58.51 

168.77 

-24   555.9 

-  573.x 

76.69 

16  43.1 

61 15.5 

.    s. 

30 

U 

1330.71 

a. 709 

16   3    9.65 

X7a.83 

254558.7 

434.8 

77-67 

1641.1 

61   8.3 

s. 

May  I 

L 

2   3-4S 

a. 747 

163759.39 

X75.X3 

2655    1.5 

364.3 

78.24 

1637.9 

6056.3 

s. 

I 

U 

1436.50 

a.  750 

17  13    4.41 

X7S-3a 

2731 17.5 

-    98.3 

78.31 

1633.4 

6039.9 

s. 

2 

L 

3   9.34 

3.7x7 

174758-55 

X73-34 

-273425.5 

+    65.9 

77.87 

1627.9 

6019.9 

.    s. 

2 

U 

1541.58 

3.651 

1822  16.37 

X69.33 

27   531.3 

331. 3 

76.97 

1621.7 

59  57.0 

iV.S. 

3 

L 

4 12.85 

a. 558 

18  55  36-29 

163.76 

26  654.0 

363.3 

7567 

16 14.8 

5931.9 

N. 

3 

U 

1642.91 

a  .449 

192742.91 

X57.ax 

244145.6 

486.0 

74.10 

i6   7.6 

59   5-4 

N. 

4 

h 

5  11.61 

a. 333 

195827.61 

150. az 

-22  53  45.5 

+    590.9 

72.39 

16  0.2 

58  38.2 

.N. 

4 

U 

1738.90 

a. 3X7 

202748.09 

X43.a4 

204640.2 

677.0 

70.64 

1552.8 

58 10.9 

N. 

s 

L 

6  4.84 

a. 108 

20554707 

X36.67 

1824  7.4 

745.6 

68.95 

1545.5 

5744.1 

N. 

s 

U 

18  29.53 

a. 009 

212230.90 

X30.75 

154926.2 

798.6 

67.39 

1538.4 

57  18. 1 

.N. 

6 

L 

653.12 

1.934 

2148   8.11 

135.60 

-13   5340 

+  837.8 

6599 

1531-6 

56  53.3 

.N. 

6 

u 

19 15.76 

1.853 

22  12  48.45 

xax.aS 

10 15  6.0 

864.9 

64.79 

1525.2 

56  29.9 

.N. 

7 

L 

737.62 

X.794 

223642.13 

117.83 

7  20 16.7 

88Z.6 

63.82 

1519.3 

56  8.1 

N. 

7 

U 

19  58.88 

I.75X 

22  59  59-39 

xx5.az 

423   4-9 

889.0 

6305 

15  13.8 

5548.0 

.N. 

8 

L 

8 19.70 

x.7az 

23  22  50.16 

X13.40 

-  I  25  14.9 

+  888.0 

62.51 

IS  8.8 

5529.7 

.N. 

8 

U 

2040.23 

X.704 

234523.93 

ZX3.36 

+  1 31 37.8 

879.5 

62.19 

15  4.3 

5513.1 

.N. 

9 

L 

9  0.63 

X.699 

0   749.77 

ZX3.07 

426  4.5 

863.7 

62.07 

15  0.3 

54  58.2 

.N. 

9 

U 

21  21.05 

X.705 

03016.13 

X13.4S 

7  1639.5 

840.9 

62.15 

1456.7 

5445.1 

.N. 

xo 

L 

941.60 

z.7aa 

05250.93 

XX3.46 

■no  I  58.6 

+  811. X 

62.41 

1453.6 

5433.6 

.N. 

10 

U 

32    3.41 

1,748 

1 1541.40 

XX5.04 

124036.9 

774.x 

62.82 

14  50.9 

5423.7 

.N. 

II 

L 

1023.59 

X.783 

1 38  54.03 

XI7.X4 

15 II  7.0 

739.8 

63-38 

1448.6 

54 15.4 

.N. 

II 

U 

33  4523 

Z.835 

2   334.39 

XX9.66 

173159-4 

677.8 

64.05 

1446.7 

54  8.5 

.N. 

12 

L 

II    7.41 

z.87a 

2  26  46.94 

X3a.49 

-fi94i4i.8 

•f  618.0 

64.81 

1445.2 

54  3.0 

12 

U 

2330.17 

2.933 

25134.70 

135.50 

213839.7 

550.3 

65.62 

1444.1 

s^  59.0 

13 

L 

"53.54 

1.973 

3  16  59.11 

X38.55 

2321 18.8 

474.9 

66.44 

1443.4 

53  56.4 

14 

U 

017.52 

3.032 

3  42  59.62 

131.48 

2448   7-4 

393.0 

67.22 

14  43.1 

53  55.2 

14 

L 

12  42.05 

3.065 

4   933.65 

134.IX 

+2557397 

+  303.4 

67.93 

1443.2 

53  55.5 

15 

U 

I     7.0s 

3.Z01 

43636.49 

136.37 

264840.3 

307.0 

68.51 

1443.7 

53  57-3 

I.           S. 

15 

L 

13  32.43 

3.za6 

5   4    1.52 

137.80 

2730  7.8 

107.  X 

68.93 

1444.6 

54  0.6 

I.           S. 

16 

U 

158.04 

a.z4Q 

53140.60 

X38.59 

27  31 19.4 

•f      4.5 

69.16 

1445-9 

54   5.6 

I.           S. 

16 

L 

1423.74 

3.z4zl 

5  59  24.83 

138.64 

■I-27  2I  52.9 

-    99.0 

69.31 

1447.8 

5412.3 

I. 

S. 

May  a,  U  Defective  Illumination  of  N. 

FEph  I  si 


o".xx. 
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MOON-CULMINATIONS,  1915. 


AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 

1 

et 

1 
0 

Mean 
Time  of 
Transit. 

DifT. 
for  I 
Hour 

of 
Long, 

Right 

Ascension 

o< 

Center. 

Diff. 
fori 
Hour 

ol 
Long. 

Geocentric 
Dedtnation 

Center. 

Diff. 
fori 
Hour 

of 
Long. 

Sid. 

Time 

of 
Semid. 

Pass- 
ing Me- 
ridian. 

Geocen- 
tric 
Scinidi- 
ameter. 

Equa- 
torial 
Hori- 
rontal 
Parallax. 

Brieht 
Liinbs. 

h     m 

m 

h  m     s 

s 

0     f      tf 

// 

s 

/      // 

/     ft 

May  1 6 

L 

1423.74 

2.Z4X 

5  59  24.83 

138.64 

+272152.9 

-  99.0 

69.21 

1447.8 

54  12.3 

I.        s. 

17 

U 

2  49-37 

9.Z29 

627    5.16 

137. 97 

265147.9 

aoz.6 

69-07 

14  50.1 

5420.9 

I.        s. 

17 

L 

15  14.80 

3.107 

65433-37 

136.63 

26    125.3 

301.7 

68.76 

1452-9 

54313 

I.      K. 

i8 

U 

3  3991 

a. 077 

7  21  42.62 

134.83 

34  51  34.9 

397.7 

68.32 

14  56.3 '5443-7 

I.      N. 

i8 

h 

16   4.63 

2.04a 

7  48  28.06 

133.71 

+332242.2 

-488.5 

67.80 

15   0.3 '54  58.3 

I.      N. 

19 

U 

438.91 

a. 004 

8  1447.06 

130.46 

213624.2 

573.4 

67.33 

15   4-8   5514.7 

I.      N. 

19 

L 

1652.74 

J. 968 

84039.21 

za8.96 

193346.5 

651.8 

66.67 

15   9-9 

55  33-4 

I.      N. 

20 

U 

5  16.16 

1-935 

9   6  6.31 

136.31 

17  16    9.6 

733.3 

66.16 

1515-5 

55  54-1 

I.      N. 

20 

L 

17  39.22 

1.909 

931  12.03 

134.73 

+144457-6 

-787.5 

6574 

15  21.7 

56  16.8 

I.      N. 

21 

U 

6   2.01 

X.89Z 

956   1.69 

133.66 

13     137.6 

844  5 

6545 

15  28.4 

56  41.4 

I.      N. 

21 

L 

18  24.65 

X.884 

102042.13 

xa3.ao 

9   7  39-9 

893.7 

65-33 

1535-5 

57   7-6 

I.      N. 

22 

U 

647-27 

X.888 

104521.30 

133.46 

6  440.4 

934-7 

6539 

1543-0 

57  35-1 

I.      N. 

22 

L 

19  10.02 

1.905 

II  10    8.31 

134.50 

+  25422.4 

-966.6 

65.66 

15  508 

58   3-6 

I.      N. 

23 

U 

733-06 

1-937 

113512.78 

136 .40 

-021 18.9 

988.4 

66.16 

15  587 

5832.6 

I.      N. 

23 

L 

1956.57 

1.984 

12   045-57 

139.31 

34013.2 

998. 5 

66.89 

16  6.6 

59    1-6 

I.      N. 

24 

U 

8  20.74 

a. 046 

12  2657.70 

X33.96 

6  59  50.3 

995  a 

67.86 

16  14.3 

59  29-9 

I.      N. 

24 

L 

2045-74 

a.ia4 

1254  0.45 

137.65 

-10 17  16.1 

-976.3 

69.05 

1621.6 

59  56.7 

I.      N. 

25 

U 

911.77 

a.ai6 

1322   4.68   143.30 

1329   8.7 

939.3 

70.45 

16  28.3 

6031.3 

I.      K. 

25 

L 

2I3S-98 

a. 3a  I 

135120.12  1x49.47 

16  31 38.3 

883.0 

73.01 

1634.3 

6043.0 

I.      N. 

26 

U 

10  7.50 

a. 433 

142154.03    rse.aa 

193037.9 

803.4 

73.66 

16  39. 1 

6z   0.9 

I.      N. 

26 

L 

22  37-37 

a.546 

145349-76 

163 .03 

-3151   3.3 

-699.4 

75-29 

1643.8 

61 14.3 

I.      N.S. 

27 

U 

II   8.57 

a. 65 1 

1527    489 

X69.36 

335841.4 

573.4 

76.79 

1645-1 

6z  33.7 

I.         S. 

27 

L 

23  40.92 

a -737 

16    129.83 

174-54 

2539   1-7 

436.9 

78.00 

1645.9 

61 35.7 

I.        s. 

28 

U 

la  14.15 

a. 794 

163647-05 

177.96 

264823.3 

864.7 

78.79 

16452 

6z  33.3 

II.    S. 

29 

L 

047-83 

a. 813 

17  1231.98 

179.XX 

-37  34 18.6 

-M.7 

79.07 

1643-0 

61 15.1 

II.    s. 

29 

U 

1321.50 

a.  79  J 

174815.69 

177. 77 

27  25  52-4 

+  77.6 

78.77 

16  39-4 

61    1.8 

II.    s. 

30 

L 

154.66 

a.  730 

18  23  38.86 

17406 

26  53  49-9 

341.0 

77-93 

1634.5 

60438 

ILA'.S. 

30 

U 

14  26.88 

a. 637 

18  57  45-85 

Z68.48 

355036.6 

389.9 

76.65 

1638.5 

6031.9 

II.  N.S. 

31 

L 

2  57-85 

a. 533 

193047.63 

i6x  .65 

-34 19  6.6 

+519.9 

7504 

Z63I.6 

59  56.8 

II.  N. 

31 

U 

1527-39 

3.399 

20  2  23.04 

X54.?o 

22  33  53.6 

698.7 

73-25 

1614.Z 

59  29-3 

II.  N. 

June  I 

L 

3  55-43 

a. 375 

2032  28.32 

146.71 

20  9  3-3 

7x6.3 

71.41 

16  6.3 

59  0.3 

II.  N. 

I 

U 

1622.01 

3.IS7 

31     1     5.76 

X39.61 

173843-0 

784.0 

69.63 

1558-1 

5830-5 

II.  N. 

2 

L 

4  47-24 

a. 050 

212821.86 

133.19 

-145638.8 

+834.0 

67.98 

15  50.0 

58  0.7 

II.  N. 

2 

U 

17  11.27 

«-957 

215435-78 

137 .6x 

13    6  10. 1 

868.5 

66.50 

1542.0 

5731-3 

II.  N. 

3 

L 

5  34-27 

X.879 

33  19  28.03 

xaa.su 

910  7.4 

889.8 

65-25 

15  34.3 

57  3-0 

II.  N. 

3 

U 

17  56-43 

X.817 

22  43  39-73 

Z19.18 

6  10  56.9 

900. X 

64.33 

1537.0 

5636.1 

II.  N. 

4 

L 

6  17.94 

X.770 

23    711-85 

xx6.3a 

-  3  1041.9 

+900.9 

63.43 

1520.1 

56  ii.o 

II.  N. 

4 

U 

18  38.96 

1.737 

23  30  15.06 

"4.35 

-on   8.9 

893.3 

62.86 

15  13-8 

5547.9 

II.  N. 

5 

L 

6  59.68 

X.7X8 

23  52  59-58 

1X3  ao 

+  346  8.6 

878.4 

62.53 

15  8.1 

5527-0 

II.  N. 

5 

U 

19  20.24 

Z.7XX 

0 15  34.99 

xia.Sa 

53946-0 

856.7 

62.39 

15  3-0 

55  8.3 

II.  N. 

6 

L 

740.80 

X.7X7 

03810.27 

ri3.x8 

+  83823.5 

+838.5 

62.46 

1458.5 

54518 

II.  N. 

6 

U 

20   1.50 

X.734 

I   053.81 

X14.19 

II  1044.0 

793-9 

63.73 

14  54-6 

5437-6 

II.  N. 

7 

L 

822.46 

X.761 

12353.20 

X15.8X 

13  45  29.3 

753.7 

63.15 

1451-4 

5425.6 

II.  N. 

7 

U 

2043.80   1.797 

1 47  1523 

X  17.96 

16  II  19.4 

704.6 

63.71 

1448.7 

54  15.8 

II.  N. 

8 

L 

9   5-6i 

1.S40I 

211    5-73 

iao.54 

+182650.5 

+649.4 

6439 

14  46.6 

54  8.1 

II.  N. 

CEph  15I 
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June  8 
8 

9 
9 

o 
:o 

I 
I 

a 

3 

3 

14 

14 

5 

S 
6 

6 

7 

7 
8 

8 

9 

9 
so 

so 

21 
31 
S3 

aa 
93 

»3 
34 

34 
as 

35 
26 

37 

37 
28 

38 

39 

39 
30 
30 


July 


I, 
U 
L 
U 

L 
U 
L 
U 

L 

U 
L 

U 

u 

U 

L 
U 
L 
U 

U 
h 
U 

L 
U 
L 
U 

U 
L 

U 

L 
U 

U 

L 
U 

U 

U 
L 
U 

L 


Mean 
Time  of 
Txaasit. 


h    m 
9    5-6l 
21  37.97 

9  50-92 

22  14.50 

1038.69 

23  3-43 
XX  28.63 

23  54.18 

12  19.93 

o  45.71 

13  "-37 
1 36.76 

14  1.77 

2  26.32 

14  50.37 

3  13-91 

15  36.98 

3  59.65 
1622.01 

444.18 

X7   6.28 

5  28.47 
17  50.92 

6 1379 

1837.28 

7   1.56 

19  26.82 

7  53-23 

20  20.94 

8  50.OX 

21  20.45 

952.15 

22  24.87 
10  58.25 
2331.83 
12   5.X2 

037.67 

»3  9-13 

»  39-25 

U  7-94 

2  3518 
15   1-07 

3  25.73 
154934 

4 12.06 


Di£F. 
fori 
Hour 

of 
I«ong, 


840 
888 

039 

991 

1O40 
Q83 
"7 

149 
m6 
129 

lOX 

,066 

.o«5 
9$3 
94a 

90s 
875 
854 
843 

844 

.858 

886 

999 

988 
.06a 
XSI 
«53 

365 
4S1 
59a 

689 

Tte 
796 
793 
749 

.671 
568 

451 

330 

104 
009 

9a8 

863 


Right 

Ascension 

oC 

Center. 


h  m     s 
211    5-73 

2  35  2923 

3  028.79 
326   5.68 

3  52  19.04 
419  5.76 
44620.51 

5  13  55-93 

54143-13 

6  932.51 
637x4.48 

7  440.44 

7  31 43-45 
7  58 18.69 

82423.72 

84958.42 

915   4.91 

93947.13 
10  410.67 

xo  28  22.51 

xo  52  30.67 
XI  x6  44.20 
1x41  X2.91 
12   6   7.34 

X2  3X  38.47 
"  57  57.58 

132515-77 
135343-22 

X42328.2X 
145435-68 

1527  5.57 
x6  05X.15 

16  35  38.04 

17  II  4.35 
X7  46  42.78 

X822   3.97 

• 

x8  5640.79 
X9  30x1.63 
20  222.37 
2033   6.42 

2X  223.88 
2x30x9.59 
2x57  1,70 
22  2240.16 

22  47  25.78 


Diff. 
for  X 
Hour 

of 
Iiong. 


8 
190.54 

123 -44 

199.69 

13«.56 
135.15 

X37.ax 
X38.58 

X39.17 
138.94 
»37-95 
136.29 

134.14 
X31.69 
139.14 
xa6.68 

1*4 .46 
xaa.65 
xax.38 
xao.7a 

xao.77 
X3X.63 
xa3.3a 
"5 .91 

xa9-45 
133.91 
139.47 
145.43 

IS*.  14 
X59.XO 

165.79 
X7X.6X 

X75.91 
X78.X0 
X77.88 
i7S.as 

170.57 
X64.36 

157.32 
xso.oa 

142.96 
136.45 
130.71 
X  as  .85 

xax.9X 


Geocentric 

Declination 

of 

Center. 


/# 


Diff. 
fori 
Hour 

of 
Long. 


rr 


+182650,5  +649.4 

203035.7  586.8 

22  2X     4.4  516.6 

235645.7  438.8 

+25  16    9,7  +353.8 

26x752.4  a6a.2 

27    040.6  165.0 

272335-9  +^3.8 

+27  26  O.X  -  39.8 

27     737.1  X43.8 

262835.2  a46.i 
25  29  25.5  344.8 

+241059.8  -438.5 

22  34  26.6  5a6.o 

2041    6.3  6o6.a 

183227.3  678.9 

+x6lO    2.2  I  -^43.8 

13  35  25.9 1  800.8 

1050x4.2;  849.8 

756  3-5  890.7 

+  45432.1  -933.1 

+  X  47  22.3  946.9 

-  12336.6  961.2 
4  36  25.0  j  965.0 

-  74848.5  -956.8 
xo  58x4.5,  935.1 
X4  147.3  897.7 
1656   6,3  842.4 

-193725.3  -767.3 

22    135.7  670.8 

24  417.3  552.5 

254XX5.2I  413.8 

I 

-264842.5  -358.3 

272348.8  -91.6 
27  25  5.0  +  78.7 
265238.2  244.3 

-2548    9.6  +397.8 

24x440.2  533.7 

22  X6    3.8  648.6 

X9  56  40.6  741  -5 

-X7205X.4  +813.1 

X4 32  42.1  865 .a 

"35  539  »«»•» 

83339-4  930.0 

-  52843.3  +937.4 


Sid. 

Time 

of 
Semid. 

Pass- 
ng  Me- 

Geocen- 
tric 
Senxidi> 
amcter. 

Bqua- 
tcmal 
Hori- 
zontal 
Parallax. 

Bright 
Limbs. 

fidlan. 

8 

t      ft 

/      // 

64.39 

14  46.6 

54   8.x 

II.  N. 

65.16 

14  45.1 

54  2.4 

II.  N. 

65.96 

X444.0 

53  58.6 

II.  N. 

66,77     1443-5 

53  56.5 

II.  N. 

67.52.  14  43-4' 5356.1 

II.      S. 

68.18  1443-7   53  57-3 

68.70 

1444.4 

54  0.0 

69.05 

14  45-5 

54  4-2 

69.20 

1447.0-54  9-7 

69.15   14  48.9 1  54 16.6 

68.92 

145X.2 

54  24.8 

I.           S. 

68.51  [14  53-8 

5434.3 

I.           S. 

67.97,1456.7 

5445.2 

I.       N. 

67.36 

15    O.X 

5457.5 

I.       N. 

66.71 

15   3.8 

55  "-I 

I.       N. 

66.09:15    7.9 

5526.2 

I.       N. 

65.52   15x2.4  5542.7 

I.       N. 

65.06  1 15  17.3   56  0.7 

I.       N. 

64.7411522.6 

5620.x 

I.       N. 

64.58   1528.2 

5640.8 

I.       N. 

64.61;  15 34.2;  57    2.9 

I.       N. 

64.86 

15  40.6]  57  26.1 

I.       N. 

65.32 

15  47.1 

57  50.2 

I.       N. 

66.03   15  53.9  158  14.9 

I.       N. 

66.97   16  0.7,5839.9 

I.       N. 

68.14   16   7-4 

59  4.7 

I.       N. 

69.52 

16  14.0 

59  28.8 

I.       N. 

71.08 

1620.2 

59  51.6 

I.       N. 

72.73 

1625.9 

6012.5 

I.       N. 

74.41 

1630.9 

6030.6 

I.       N. 

75-99 

16  34.9 

60455 

I.       N. 

77.34 

1637-9 

6056.5 

I.       N.5. 

78.32 

X639.6  61   3.0 

I.       N.  S. 

78.81 

16  40. 1 

61   4.7 

I.           S. 

78.75 

1639.2 

61    1.3 

I.           S. 

78.14 

1636.9  6052.9 

/.  II.      S. 

77.04 

1633-3 

6039.8 

II.  MS. 

75.58 

1628.6 

6022.4 

.Il.iV.S. 

7390 

1622.8 

60   I.I 

II.N.S. 

72.12 

x6  x6.2 

5936.7 

II.  N. 

70.36 

16  8.9 

59  10. 1 

II.  N. 

68.71 

16   1.2 

5841.8 

II.  N. 

67.23 

1553.3 

58x2.7 

II.  N. 

65.96 

1545.3 

5743-4 

II.  N. 

64.91 

1537-5 

57  14.7 

II.  N. 

June  a4,  U  Defective  Illumination  of  S 
June  a6,  U  Defective  Illumination  of  /.  o'.oo. 


o  .01. 


June  a?.  U  Defective  Ulumiiiatkm  of  N.  o".os. 


[Rph  15) 
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Date. 


July  I 


I 
2 
2 

3 
3 
4 
4 

5 

5 
6 

6 

7 

7 
8 

8 

9 

9 
o 

o 
I 

2 

2 

3 

3 
4 
4 
5 

5 
6 

6 

7 

7 
8 

8 
9 


L 
U 
L 
U 

L 
U 
L 
U 

L 
U 
L 
U 

L 
U 

L 
U 

L 
U 
L 
U 

L 
U 
L 
U 

L 
U 
L 
U 

L 
U 
L 
U 

L 
U 
L 
U 

L 

I 

u 

L 

22  jU 

22:  L 

I 

23'   L 


30 
20 
31 

21 


Mean 
Time  of 
Transit. 


h     m 
4  l2.o6 

1634.09 

4  55-61 
17  16.78 

537.76 

17  5872 
6 19.78 

1841.08 

7  2.74 
1924.85 

747.48 
3010.70 

834.51 
20  58.91 

923.84 
2149.21 

10 14.90 

2240.77 
II  6.66 
2332.40 

1157-86 
022.92 

"47-51 
I  "59 

1335-15 

I  58.24 

1420.91 

243-25 

15   5-39 
327.44 

1549.55 
411.88 

163459 

457.86 

1721.86 

546.75 

1812.69 

639.80 

19  8.17 
737.80 

20  8.59 

840.35 
21 12.76 

945.45 
22  17.98 


Diff. 

for  I 
Hour 

of 
Long. 

Right 

Ascension 

of 

Center. 

Diff. 
fori 
Hour 

of 
Long. 

Geocentric 
Dedination 

Center. 

Diff. 
for  I 
Hour 

of 
Long. 

Sid. 

Time 

of 
Semid. 

Pass- 
ng  Me- 
ridian. 

Geocen- 
tric 
Scmidi- 
ameter. 

Eqtu- 
tcwial 
Hori- 
zontal 
ParaUax. 

r 

m 

h  m     s 

8 

oil* 

n 

8 

1        ti 

/       ft 

x.86a 

22  47  25.78 

xaz.9x 

-  52843.3 

+937-4 

64.91 

1537.5   57  14.7 1 

Z.8X3 

231129.52 

ZX8.87 

-  3  23  25.4 

934.0 

64.10 

1529.9 

5646.9 

X.776 

2335    2.15 

1x6. 7a 

+   04015.7 

9XX.5 

63.51 

1533.7 

5630.5 

1-754 

23  58  14.00 

1x5.40 

34037.9 

891.0 

63.15 

15  16.0 

55  56.0 

1-745 

021  14.82 

XX4.86 

+   6361I.3 

+863.4 

63.01 

15   9.9 

5533-6 

1-749 

04413.77 

XX5.08 

92534.2 

839.3 

63-07 

15   4.4 

5513.5 

1.763 

I    719.34 

"5-97 

12     730.0 

788.9 

6331 

14  59.6 

54558 

X.788 

13039.30 

X17.4S 

144043.2 

743.3 

63.73 

1455.5 

5440.7 

x.Saa 

15420.52 

XX9.48 

+17   3  57-7 

-f689.x 

64.38 

1452.1 

5428.1 

1.863 

21828.88 

xai.95 

191555.5 

639.4 

64.93 

1449.3 

5418.1 

X.9X0 

243    9.00 

134-75 

311515.3 

563.7 

65.67 

1447.3 

5410.6 

Z.959 

3   833.92 

X37.74 

23   033.1 

489-0 

66.44 

1445.9 

54   5-6 

a. 009 

3  34 14.89 

X30.74 

+243024.5 

+408.3 

67.21 

1445.2 

54   2.8 

a. 056 

4  041.03 

X33.S6 

254325.6 

330.8 

67.93 

1445.1 

54  24 

a. 098 

43739.21 

136.04 

363818.1 

337.0 

68.54 

1445.5 

54   3.9 

a.zjo 

4  55   4.07 

X37-99 

27  13  53.4 

X38.X 

69.01 

1446.4 

54   7.4 

a.z5x 

53248.25 

X39.3S 

+373917.7 

+  95-5 

69.30 

1447.8 

5412.6 

a. 159 

55042.89 

X39.73 

272356.4 

-  79.x 

69.40 

1449-7 

5419.4 

3.XS3 

61838.47 

X39-40 

265736.9 

X83.9 

69.30 

1452.0 

5427.7 

a. 135 

64625.50 

X38.31 

361031.3 

a86.6 

69.00 

1454.5 

5437.2 

a.xo7 

7  13  55.53 

136.59 

+35  314.6 

-385.4 

68.55 

14  57.4 

5447-8 

a. 070 

741    1.75 

X34.38 

233643.9 

478.7 

67.97 

15   0.6 

5459.5 

a.oaS 

8    739.47 

131.87 

31  53  13.6 

565  x 

67.32 

15   4.0 

55  12.0 

x.9«5 

83346.31 

X39.a6 

195X11.8 

643.8 

66.65 

IS  7.7 

5525.4 

1.943 

85922.28 

X36.76 

+173515.8 

-714.X 

65.99 

1511.5 

5539-5 

X.905 

92429.40 

134.50 

15   6  8.9 

775.6 

65.40 

1515.5 

55  54.2 

1.874 

94911.57 

X33.63 

122537.4 

838.x 

64.92 

1519-7 

56  9.6 

1.85% 

10 13  34.28 

X3X.36 

93529.1 

871.7 

64.58 

1534.1 

5625.5 

X.839 

103744.25 

X30.5X 

+  63733.8 

-906.1 

64.41 

1538.6 

5642.0 

X.838 

II    149.26 

X30.4S 

3  ZZ  38.7 

93  X. 3 

64.42 

1533.2 

5659.1 

X.850 

112557.97 

X3Z.X5 

+  02538.7 

947  0 

64.64 

1538.0 

57  16.6 

X.875 

115019,75 

Z33.64 

-  24430.1 

952.7 

65.08 

1543.9 

5734.6 

1.9x3 

1215   4.52 

134.98 

-  55443.5 

-947.7 

65.74 

1547.9 

57  52.9 

X.967 

124022.60 

X38.X9 

9   247.7 

93X.O 

66.62 

15  52.9 

5811.4 

a. 035 

13   624.43 

X3a.37 

13     6x5.6 

901.4 

67.71 

1557.9 

.S8  39  9 

a. 1x6 

13  33  20.23 

X37-X8 

15     223.5 

857.4 

69.00 

16  3.9 

5848.2 

a.ao9 

14     I  19.35 

X4a.79 

-1748  9-5 

-797.4 

70.45 

16  7.8 

59  6.0 

a. 3x1 

143029.03 

X48.9X 

30  20 13. 1 

730.  z 

72.00 

16 13.4 

5933.9 

9-4X7 

15     054.12 

X55-i»6 

22  34  58.3 

634.3 

73.56 

16 16.7 

5938.6 

8.5x9 

153234.79 

161 .43 

242839.6 

509. 5 

75.04 

1620.5 

59  52.5 

a.dio 

16     525.55 

X66.87 

-255736.4 

-377.x 

76.31 

1633.6 

60  4.3 

a. 679 

163914.44 

X7X.03 

265830.9 

339.7 

77.27 

16  36.x 

6013.3 

a. 718 

171343.03 

X73.40 

272848.9 

—  72.0 

77.80 

1627.8 

60x9.3 

3.733 

174827,95 

X73.71 

2727   2.1 

+  89.9 

77.84 

16385 

6oai.8 

a. 693 

1823     3.58 

X7Z.88 

-2653    I.I 

+349.* 

77.38 

16  28.x 

6020.5 

Bright 
Limbs. 


II.  N. 
II.  X. 
II.  N. 
II.  N. 

II.  N. 
II.  N. 
II.  N. 
II.  N. 

II.  N. 
II.  N. 
II.  N. 
II.  N. 

II.  N, 
II.  N. 
UN. 
II.     S. 

II,     S. 
II.     & 


N. 

N. 
N. 
N. 
N. 

N. 

N. 
N. 
N, 

N. 
N. 
N. 
N. 

N. 

N. 
N. 
N. 

N. 

N.5. 
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AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 

• 

J 

3 

1 

0 

Mean 
Time  of 
Transit. 

1 

jDiff. 
fori 
Hour 

of 
Long. 

Ri«ht 

Ascension 

of 

Center. 

h  m     s 

Diff. 
for  I 
Hour 

0( 

Long. 

8 

Geocentric 

Declination 

of 

Oaitcr. 

•     t      ff 

Diff. 

for  1 
1    Hour 
,       of 

Long. 

tt 

Sid. 
Time 

of 
Semid. 

Pass- 
ing Me- 
ridian. 

Geocen- 
tric 
Semidi- 
amcter. 

Equa- 
torial 
Hori- 
zontal 
Parallax. 

Bright 
Limbs. 

h     m 

m 

s 

Julyaj 

L 

22  17.98 

2.693 

1823    3.58 

171.88 

-2653    I.I 

+249.3 

7738 

1628.1 

6020.5 

I.         s. 

24 

u 

10  49-95 

3.631 

1857    5.43 

X68.14 

254759-0 

399-Z 

76.47 

1626.7 

6015.3 

I.         s. 

24 

L 

2321.03 

2-545 

193013.16 

163.94 

241422.6 

534-3 

75-21 

1624.2 

60    6.3 

I.         s. 

25 

U 

II  50.96 

«.443 

20    2  12.53 

156.83 

221533.0 

650.8 

73.73 

16  20.8 

5953.6 

I.         s. 

26 

L 

0  19.63 

2.335 

203255-83 

150.36 

-19  55  24.1 

+747-2 

72.13 

16  16.4 

5937-4 

Il.iV.S. 

26 

U 

1247.01 

3.399 

21     221.39 

143-94 

17  18    1.9 

823.1 

70.52 

16  II. I 

5918.1 

II.N.S. 

27 

L 

11315 

3.139 

21  3032.22 

X37.9S 

142727.1 

879. 5 

68.99 

16     5.1 

58  56.2 

II.  N. 

27 

U 

1338.15 

3.040 

215734.72 

133.59 

II  2724.9 

918.0 

67.61 

15  58.6 

5832.4 

II.  N. 

28 

L 

2     2.16 

1.964 

22  23  37.40 

138.0c 

-  821  18.7 

+940.6 

66.41 

1551-8 

58    7.2 

II.  N. 

28 

U 

1425.33 

I. 901 

22484983 

124.33 

512    7.6 

949-2 

65.42 

1544.7 

5741.2 

II.  N. 

29 

L 

247.84 

X.852 

231322.07 

131. 39 

-  2    2  27.8 

945-7 

64.65 

1537.6 

5715.1 

II.  N. 

29 

U 

15     9.84 

1.817 

233724.11 

119.30 

+  I    525.6 

931. 7 

64.10 

1530.5 

56  49-3 

II.  N. 

30 

L 

331-50 

1-795 

0     I     5.68 

117.88 

+  4    936.0 

+908.6 

63-77 

1523.8 

5624-4 

II.  N. 

30 

U 

15  52.98 

X.786 

02436.09 

117.32 

7    820.1 

877-5 

63.64 

1517-3 

56   0.8 

II.  N. 

31 

L 

4  14.42 

X.788 

048     4.07 

"7.45 

10   0   6.3 

839.1 

63.70 

1511-3 

5538.8 

II.  N. 

31 

U 

163595 

X.80X 

11137-75 

118.35 

12  43  30.3 

793.8 

6395 

15      5.9 

55  18.9 

II.  N. 

Aug.  I 

L 

457-70 

1.834 

1 35  24.47 

119.63 

+151711.9 

+743.1 

64.35 

15      I.I 

55    1-3 

II.  N. 

I 

U 

17  19.77 

1.856 

15930.77 

131.51 

173953-9 

683.9 

64.88 

14570 

5446.1 

II.  N. 

2 

L 

542.26 

1.894 

224   2.14 

123.79 

195019.1 

619.3 

6550 

1453.5 

5433.5 

II.  N. 

2 

U 

18    523 

X.936 

249   2.80 

136.36 

2147   9-9 

548.1 

66.20 

14  50.8 

5423.6 

II.  N. 

3 

L 

628.74 

1.983 

31435-45 

139.09 

+2329   7.9 

+470.5 

66.93 

1448.9 

54  16.4 

II.  N. 

3 

U 

1852.80 

3.037 

34041.06 

131.83 

24  54  55-7 

386.4 

67.64 

1447.7 

5412.0 

II.  N. 

4 

L 

7  1739 

3.070 

4   7  18.61 

134.39 

26  3  18. 1 

396.3 

68.30 

1447.2 

54  10.2 

II.  N. 

4 

U 

1942.46 

2.X07 

43425.01 

136.60 

2653   5-7 

30O.8 

68.85 

1447-4 

5411.0 

II.  N. 

5 

L 

8   7.92 

2.135 

5    155-11 

X38.3I 

+27  23  18.5 

+100.7 

69.26 

1448.3 

54  14.3 

II.  N. 

5 

U 

2033.66 

2.153 

52942.02 

139.39 

273310.0 

-       3.6 

69.50 

1449.8 

54  19-9 

II.      S. 

6 

L 

8  59-54 

3.x6o 

55737-56 

X39.75 

2722  II. 2 

107.4 

69-55 

1451.9 

5427.6 

II.      S. 

6 

U 

2125.42 

3.XS3 

62533.02 

139.37 

265013.3 

313.0 

6943 

14  54-6 

5437.3 

II.      S. 

7 

L 

951.16 

a.  135 

6  53  19.84 

X38.32 

+25  57  29-3 

-314.7 

69.12 

1457.7 

5448.7 

II.      S. 

7 

U 

22  16.63 

3.X0S 

7  20  50.39 

136.68 

244434.2 

4J3-6 

68.66 

15    1.2 

55   1-5 

II.      S. 

8 

L 

1041.73 

3.074 

74758.67 

X«4.63 

231222.3 

507.3 

68.10 

IS  5.0 

55  15.6 

II.      S. 

8 

U 

23   6.39 

3.036 

81440.56 

«32-32 

21  22   6.6 

594.* 

67.47 

15   91 

5530.6 

9 

L 

1130.57 

X.996 

84054.13 

129.93 

+19  15  13.4 

-673-3 

66.82 

1513.3 

5546.2 

9 

U 

23  54.29 

t.958 

9   639.54 

137.65 

16  53  20.9 

743.9 

66.20 

1517.7 

56  2.3 

10 

L 

12  17.58 

X.934 

93158.92 

"5.63 

141815.3 

805.4 

65.66 

1522.2 

56 18.7 

ZI 

U 

040.50 

1.897 

9  56  56.09 

133.98 

II 31  48.7 

857-3 

65.22 

1526.7 

5635.0 

ZI 

L 

13   3.14 

X.878 

102136.32 

133.83 

+  83557.8 

-899-4 

64.92 

1531.1 

5651.2 

Z2 

U 

z  25.60 

X.868 

1046   6.08 

X33.25 

53243-6 

931.2 

64.78 

1535.4 

57   7-1 

I.       N. 

Z2 

L 

1348.01 

X.869 

11 1032.79 

133.34 

+  22410.3 

953.5 

64.82 

1539-6 

5722.5 

I.       N. 

13 

U 

2  10.51 

X.883 

1135   4.66 

X33.XX 

-04733.7 

963.9 

65.06 

1543-6 

5737.3 

I.       N. 

13 

L 

1433-24 

Z.908 

115950.44 

134.65 

-  4   015.0 

-963.0 

65.51 

1547.5 

5751-6 

I.       N. 

14 

U 

2  56.36 

1.947 

12  24  59.36 

X36,97 

71133-4 

949.0 

66.17 

1551-2 

58  5-2 

I.       N. 

14 

L 

15  20.01 

1.998 

125040.79 

130.07 

Z019   0.4 

923.3 

67.03 

15  54.7 

58 18.0 

I.       N. 

IS 

U 

344.36 

3.063 

1317   396 

J33.93 

13  19  58.2 

884.0 

68.08 

1558.0 

5830.2 

I.       N. 

IS 

L 

16  9-54 

3.138 

134417.52 

138.46 

-16 II  37.6 

—830.1 

69.28 

16    Z.I 

5841.6 

I.       N. 
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MOON-CULMINATIONS,   1915. 


AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


• 

Sid.    1 

Date. 

5 

Mean 
Time  of 
Ttansit. 

Diff. 
fori 
Hour 

of 
I«<mg. 

RiKht 

Ascension 

of 

Center. 

Diff. 
for  X 
Hour 

of 
Long. 

Geocentric 

Derlinatton 

of 

Center. 

Diff. 
fori 
Hour 

of 
Ixmf. 

Time 

of 
Semid. 

Pass- 
ing  Me- 

Oeooen- 

trie 
Semidi- 
amcter. 

Equa- 
torial 
Hori- 
aontai 
PazaUax. 

limlM. 

s 

•     /      // 

tf 

ridian. 

s 

h     m 

m 

h  in     s 

t      tf 

*      ft 

Allg.15 

L 

16   9.54 

a.zjS 

13  44  17-52 

138.46 

-16  11  37.6 

-8iSO.x 

69.28 

16    Z.I 

5841.6 

N. 

16 

U 

43569 

9,aaa 

14  12  28.98 

Z43.54 

18  50  58.0 

7«o.7 

70.62 

16  4.0 

5852.1 

N. 

16 

L 

17    a.89 

a.3za 

144143-70 

148.96 

21  1449.3 

«75.x 

72.01 

16  6.7 

59   1-8 

N. 

17 

U 

531-18 

a. 4013 

15x2    4.06 

X54-4X 

23  19  55-0 

573. X 

73.37 

16  9.0 

59  10.5 

N. 

17 

L 

18    0.54 

a. 488 

154328.29 

Z59.59 

-25  3   0.6 

-455 -a 

74.62 

16  II.O 

59  18.0 

N. 

18 

U 

630.84 

a.s6o 

16  15  49.61 

163.85 

2621   4.0 

393-3 

75.66 

16  12.7 

59  24.2 

N. 

z8 

L 

19    1.89 

a.6zz 

164855.89 

166.95 

27  1131.0 

Z79.8 

76.39 

16 14.0 

59  28.9 

N. 

19 

U 

733-40 

a.6s6 

172230.18 

168.47 

27  32  30.6 

-  39.4 

76.73 

16  14.9 

5931-9 

N.5. 

19 

L 

20    5.04 

3.63a 

17  56  12.15 

z68.aa 

-2723   8.8 

-fzaa.y 

76.64 

1615.2 

5933-1 

iV.S. 

so 

U 

8  36.45 

a. 599 

18  29  40.46 

z66.a9 

264336.6 

371.4 

76.13 

16  14.9 

5932.1 

s. 

90 

L 

21    7-31 

3.540 

19    235.29 

169.70 

2535   9.9 

4XX  z 

75.25 

16  14.0 

59  28.8 

s. 

91 

U 

937-35 

a. 463 

193440.56 

158  .oa 

24  0  x.z 

537.9 

74.08 

1612.5 

59  23.2 

s. 

21 

L 

22   6.37 

a -3  73 

20    54517 

X52.66 

-22    I   5.8 

+648.5 

72.73 

16 10.3 

59  15.0 

s. 

22 

U 

10  34.29 

a.aSo 

203543-31 

147  .oa 

19  41 46.3 

74X.6 

71.30 

16  7.4 

59   4.4 

s. 

29 

L 

23    1.09 

a.x88 

21    434.01 

141 -47 

17    5  37-6 

8x6.8 

69.86 

16  3.8 

5851-4 

& 

23 

U 

1126.82 

a.xoa 

213220.09 

Z36.a9 

14 16  13.5 

874-3 

68.52 

15  59-7 

5836.2 

& 

23 

L 

23  51-57 

a.oas 

2159    724 

Z31.66 

-II  1659.8 

+9x5-3 

67.30 

15  550 

58  190 

I. 

//.  N.S. 

24 

U 

12  15.46 

z-959 

22  25    2.87 

ia7.7z 

811   8.5 

940.8 

66.24 

1549-8 

58   0.1 

II.  N.S. 

25 

L 

038.63 

Z.906 

22  50  15.48 

134.50 

5    135-4 

95a  5 

65.38 

1544.3 

57  39-9 

II.  N. 

25 

U 

13    1.24 

Z.865 

23  14  54.00 

xaa.os 

•  1  50  58.9 

95  X. 6 

6473 

1538.6 

57  18.8 

11.  N. 

26 

L 

I  23-43 

1.836 

2339   7-42 

X  30.33 

+  1 18  18.4 

+939-5 

64.27 

1532.7 

56  571 

II.  N. 

26 

U 

13  45-35 

X.819 

0  3   4-53 

1x9.33 

424  8.6 

9x7.3 

64.02 

15  26.8 

56  35-4 

II.  N. 

97 

L 

2    7.14 

1. 814 

02653.72 

ZX8.99 

7  24  36.4 

885.9 

63.96 

15  21.0 

56  14.1 

II.  N. 

27 

U 

14  28.93 

X.819 

05042.89 

"9.31 

10 17  57-3 

846.3 

64.07 

15  iS-3 

55  53-5 

II.  N. 

28 

L 

2  50.84 

1.834 

1 14  39-35 

Z30.30 

+13   234.5 

+798.8 

64-35 

15  10.0 

5534.1 

II.  N. 

28 

U 

1512.98 

1.857 

I  38  49.62 

Z3Z.6o 

153658-3 

744.0 

64.78 

15   5-2 

55  16.2 

II.  N. 

29 

L 

3  35-44 

1.888 

2   319-35 

"3 .43 

175943-0 

68a  .3 

6530 

IS  0.8 

55  0.1 

11.  N. 

29 

U 

15  58.31 

1.934 

228  13.12 

"5-59 

20  926.5 

6x3 .8 

65.92 

14  57.0 

5446.2 

II.  N. 

30 

L 

421.62 

1-963 

2  53  34.22 

137.96 

+22   449.1 

+538.9 

66.59 

14  53-8 

5434.6 

11.  N. 

30 

U 

1645.42 

a. 004 

3  19  24.50 

Z30.4a 

234434.5 

457.7 

67.27 

1451-3 

54  25.4 

II.  N. 

31 

L 

5   971 

a. 044 

3  45  44.07 

Z33 .8z 

25    730.1 

^70.6 

67.91 

14  49-5 

54 18.9 

II.  N. 

31 

U 

1734.46 

a. 080 

41231.24 

'34.99 

26  12  28.3 

378.3 

68.50 

14  48.5 

54 15-2 

II.  N. 

Sept  I 

L 

5  59-6i 

a.zxo 

43942.50 

Z36.80 

+26  58  29.8 

+x8i  .3 

68.97 

1448.3 

54 14.3 

II.  N. 

I 

U 

18  25.07 

3.Z3Z 

5   7  12.64 

138.13 

272445.9 

+  80.8 

69.31    14  48.8 

5416.1 

11.  N. 

2 

L 

6  50.73 

3.Z44 

53455.11   138.86 

273041.4 

—  33 .0 

69.48    1450.1 

5420.7 

11.  N. 

2 

U 

19  16.48 

a.X46 

6   242.49   Z38.95 

27  15  56.8 

Z35.5 

69.48    1452.0 

5427.9 

II.    s. 

3 

L 

742.18 

a.Z37 

63027.18,  Z38.4Z 

^264030.7 

-aa8.5 

69.32    1454.7 

5437-7 

II.    s. 

3 

U 

20   7.72 

a. 1x8 

6  58   1.96  i  137.30 

254439.7 

329.4 

69.00 

14  58.0 

5449-9 

II.    s. 

4 

L 

83300 

a. 09a 

7  25  20.73  1  «3S.76 

24  28  57.9 

436.8 

68.56 

IS    1-9 

55  4.2 

II.    s. 

4 

U 

205793 

a. 06a 

7  52  18.78  ,  Z33.90 

22  54 16.5 

5x9.3 

68.03 

IS  6.3 

55  20.4 

II.    s. 

5 

L 

922.46 

a.oa8 

81853.30  131-87 

+21    140.8 

-^5.6 

67.46 

1511.2 

55  38.2 

II.    s. 

5 

U 

2146.59 

1-994 

845  3-38  "9.84 

18  52  28.8 

685. z 

66.88 

15  16.3 

55  57.2 

II.    s. 

-                          >• 

6 

L 

10 10.33 

x.963 

9  10  49-93  1  "7-96 

1628  9.6 

756.7 

66.36 

15  21.8 

5617-1 

II.    s. 

6:u 

1 

22  33.72 

1-937 

93615.62  ,  xa6.37 

135021.4 

8x9.8 

65.90 

1527.3 

5637-5 

II.    s. 

7   L 

10  56.84 

1.9x7 

10    I  24.61  1  xa5.ao 

+11   051.2 

-873.6 

6556 

1532.9 

56  57-9 

II.    s. 

Att 

B-  19* 

U  Defect]^ 

relUui 

nJnation  of  5. 

o".Z4, 

Aug.  34. 1 

UDcfec 

tivelDun 

lination  ol 

IS. 

o".58. 

[£l>hx5] 
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AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 

1 
Culmination. 

Mean 
Time  of 
Transit. 

Diff. 
fori 
Hour 

of 
hoaag. 

m 

Richt 

Ascension 

of 

Center. 

Diff. 
for  X 
Hour 

of 
Long. 

Geocentric 

Declination 

of 

Center. 

Diff. 
fori 
Hour 

of 
I«ong. 

Sid. 
Time 

Semid. 
Pass- 
ng  Me- 
ridian. 

trie 
Semidi- 
ameter. 

1 

I  Equa- 
torial 
Hori- 
zontal 

Parallax. 

Bright 
Limb6. 

1 

h     m 

h  m     s 

8 

•     /      /# 

ft 

8 

t      It 

/      // 

Sept.  7 

L 

10  56.84 

1.917 

10    I  24.61 

X35 .ao 

+11    051.2 

-873.6 

65.56 

1532.9 

5657.9 

II.     s. 

7 

U 

23  19-77 

Z.906 

102622.36 

124.53 

8    133-7 

9x7.6 

6536 

1538.4 

5718.1 

8 

L 

1142.62 

X.904 

105115.34 

124.43 

45431-9 

950.9 

65-33 

1543.7 

5737.7 

9 

U 

0    5-51 

X.913 

IX16  10.96 

124.97 

+  I  41  57.9 

972.8 

65.48 

1548.8 

57  56.2 

9 

L 

1228.58 

X.9S4 

II 41  17.23 

xa6.ax 

-  ^  33  47.6 

-983.6 

65.81 

15  53-4 ;  58  13-3 

zo 

U 

051-97 

1.966 

12    642.67 

X38.X6 

45013.8 

979-5 

66.35 

1557-7 

58  28.8 

lO 

L 

13  15-82 

a.ozx 

123236.01 

130.85 

8  439.8 

963.5 

67.09 

16    1.4 

5842.5 

I.       N. 

II 

U 

I  40.28 

a. 068 

"59   5.91 

X34.24 

II 14 14.4 

930.7 

68.01 

16  4.6 

58  54.2 

I.       N. 

II 

L 

14    5.48 

a.  135 

132620.51 

X38.39 

-1-^1555.1 

-883.3 

69.09 

16   7.2 

59   3.9 

I.       N. 

12 

U 

231.55 

a.axo 

13  54  26.91 

X42.86 

17   630.8 

8x9.8 

70.30 

16   9.3 

5911-5 

I.       N. 

12 

L 

1458.56 

3.a9a 

14  23  30.41 

X47.77 

194243.3 

739.5 

71-57 

16 10.8 

5917.0 

I.       N. 

13 

U 

326.57 

2.375 

145333.62 

X52.75 

22    1 12.3 

642.6 

72-85 

i6ii.8 

5920.6 

I.       N. 

13 

L 

1555-55 

a. 454 

152435.53 

157.48 

-235842.4 

-529.9 

74.05 

16  12.3 

5922.4 

I.       N. 

14 

U 

425.42 

a. 53a 

155630.70 

161.56 

2532  132 

403.1 

75.06 

16  12.3 

5922.4 

I.       N. 

14 

L 

1656.00 

a.S7a 

1629  8.85 

164.59 

2639  II. 6 

365.0 

75-81 

1611.9 

59  20.9 

I.       N. 

15 

U 

527.05 

a. 599 

17   215.33 

166.33 

271744.6 

— 119.6 

76.21 

1611.0 

59  17.9 

I.       N. 

15 

L 

17  58.27 

a. 600 

173532.02 

X66.28 

-27  26  50.8 

+  28.7 

76.23 

16  9.9 

59  13.6 

I.       N.S. 

16 

U 

6  29.34 

a. 574 

18   839.52 

X64.7X 

27    626.3 

174-7 

75.84 

t6   8.3 

59   8.0 

I.       N.  S. 

16 

L 

18  59.94 

2.534 

18  41 19.22 

X6X.69 

261726.1 

313.9 

75.09 

16   6.5 

59    1.3 

I.           S. 

17 

U 

7  29.83 

a. 454 

19 13  15.40 

157.52 

25    136.5 

442.4 

74.06 

16   4.4 

5853-6 

I.           S. 

17 

L 

19  58.80 

2.373 

194416.56 

152.59 

-232124,5 

+557.2 

72.82 

16   2.0 

5844.7 

I.           S. 

18 

U 

826.74 

a. 284 

20 14 16.00 

147. «9 

21  1943.4 

•  656.9 

71.46 

15  59-3 

5834.7 

I.                     vS. 

18 

L 

2053.62 

a. 196 

204311.54 

141.98 

185940.8 

740.8 

70.08 

15  56.3 

5823.7 

I.           S. 

19 

U 

9 19.47 

a.xia 

21  u   4.83 

136.95 

162427.4 

80S.8 

68.75 

1553.0 

5811.6 

I.           S. 

19 

L 

2144-35 

a. 037 

2138  0.35 

132.40 

-13  37  10.5 

+86i  .5 

67-52 

1549-4 

5758.5 

I.           S. 

3Q 

U 

10  8.39 

1.97X 

22   4  4.61 

128.43 

104048.3 

899.8 

66.44 

15456 

57  44-4 

I.           S. 

20 

L 

2231.70 

X.916 

22  2925.32 

125.14 

738  8.3 

924.6 

65-53 

1541.5 

57  294 

I.           S. 

21 

U 

10  54.42 

1.874 

22  54 10.85 

122.57 

43146.3 

936.9 

64.81 

1537.2 

57  13.7 

I.           S. 

21 

L 

23  16.70 

1.843 

231829.75 

X30.7X 

-124   7.2 

+937.6 

64.28 

1532.7 

5657-2 

I.       AT.vS. 

22 

U 

1138.68 

1.823 

234230.51 

"9.54 

+  14234.7 

927.5 

63.96 

15  28.1 

5640-3 

I.       N.  5. 

23 

L 

.0  0.50 

1. 815 

0  621.30 

1x9.05 

446 14. 1 

907.3 

63.82 

1523.4 

5623.1 

/.  II.  N. 

23 

U 

12  22.28 

X.817 

030  9.89 

119.17 

7  44  54-2 

877.7 

63.86 

15  18.7 

56   5.9 

II.  N. 

24 

L 

044.14 

1.828 

054   3-49 

119.87 

+103644.3 

+839.  X 

64.06 

15  14. 1 

5548-9 

II.  N. 

24    U 

13   6.20 

X.848 

I  18     8.60     I3X.08 

1320   0.1 

792.x 

64.42 

15   9.6 

5532.4 

II.  N. 

25   L 

I  28.54 

X.876 

1 42  30.89   123.72 

1553    1-9 

736.9 

64.89 

15   5.3 

55  16.8 

II.  N. 

25  U 

1351.24 

X.909 

2     71507 

134.70 

18  14  14.7 

674.0 

65.46 

15    1.4 

55   2.2 

II.  N. 

26   L 

2  14.36 

X.946 

2  32  24.60 

X36.9X 

+2022    7.8 

+603.7 

66.09 

1457.7 

5448.9 

II.  N. 

26  U 

14  37-94 

1.984 

258     1.58 

129.24 

22  15  15.4 

526.4 

66.75 

14  54.6 

5437-3 

II.  N. 

27.  L 

3    1-99 

a.oa3 

324     6.51 

13X.55 

23  52  17-8 

442.9 

67.40 

14  51.9 

5427.6 

II.  N. 

27,  U 

1526.48 

3.058 

35038.20 

133.69 

25  12    2.0 

353-6 

68.00 

1449.9 

54  20.0 

II.  N. 

28   L 

351.36 

a. 088 

41733-68 

135.50 

+26  13  25.1 

+259.5 

68.51 

1448.4 

54  14.7 

II.  N. 

28  u 

1616.57 

a. XXX 

44448.41     X36.87 

265535-3 

x6i.7 

68.90 

1447.6 

5411.8 

II.  N. 

29   L 

442.00 

3.135 

5  12  16.45  ,  >37.7I 

27  17  54.6 

+  61.3 

69.14   14  47-6 

5411.6 

II.  N. 

29  U 

17    7.53 

a.X39 

53950.94 

137.95 

2720  0.6 

-  40.3 

69.22    1448.3 

54  14.2 

II.  N.  S. 

30  L 

5  33.05 

3.133 

6   724.68,137.581 

+27    147-3 

-X41.8 

69.13,1449-7 

5419-5 

II.  N.S. 

Sei 

Sei 

?t.  16 

;>t.  32 

.  UDefecU 
.U  Defect! 

ve  lUu 
ve  lUu 

mination  of  A'^ 
tminationof  5 

.0   .34. 
.  0   .22. 

€ 

Icpt.  39. 1 

JDefecl 

Live  Ilhini 

tination  d 

S.  o".93. 

[Bph  X5) 
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AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTOS. 


Date. 

* 

§ 
1 

Diflf. 
Mean       for  x 
Time  of   |  Hour 
Transit.  1     of 
Long. 

Right 

Ascension 

of 

Center. 

Diff. 

fori 
Hour 

of 
Long. 

Geocentfic 

Declination 

of 

Center. 

Diff. 
for  1 
Hour 

of 
"Long. 

Sid. 

Time 

of 
Semid. 

Pass- 
ing Me- 
lidian. 

Geocenr 

trie 
Semidi- 
•mctcr. 

Eqiift- 
torial 
Hon. 
zontal 
PftnUax 

Briiht 
Limbi. 

h     m        m 

h  m     8 

8 

Off/ 

tf 

8            '       " 

f      n 

Sept.30 

h 

5  33.05;  3.133 

6   724.68 

137.58 

+27  147.3 

-141 .8 

69.13 

1449.7 

54  19.5 

ii..v.a 

30 

u 

17  58.44 '3.108 

63450.80 

136.67 

26  23  24.9 

241.7 

68.90    1451-9 

5427.5 

11.  s. 

Oct.    I 

L 

623.61  ■  2.085 

7    2    3.17 

135. 3X 

252519.2 

338.8 

68.53 ;  14  54.8 

5438.3 

II.  a 

1 

U 

1848.47  1  a. ©57 

72857.04 

X33.6X 

24  810.4 

432.0 

68.07  1458.5 

54  519 

II.  a 

2 

L 

7  12.97  '  2.026 

7  55  29.32 

131.73 

•f22  32  50.0 

-520.5 

67.56  15  2.9 

55  8.0 

II.   s. 

2 

U 

193709    '994 

82138.71 

129.83 

204020.1 

603.5 

67.03*15  8.0 

55  26.4 

11.  s. 

3 

L 

8   0.83 

1.964 

84725.71 

X28.04 

18  31  50.5 

680.3 

66.51;  15 13.5 

5546.9 

II.   s. 

3 

U 

2024.24 

1.938 

9  12  52.49 

X26.49 

16     838.7 

750.4 

66.06'  15  19.6 

56  9.2 

II.   s. 

4 

L 

847.38 

1. 919 

938   a. 83 

125.31 

+1332     9.4 

-S13.1 

65.71(1526.1 

56  33-0 

II.  a 

4 

U 

21  10.33 

X.907 

10  3    1.76 

134.60 

104354.2 

867.8 

65.48' 1532.8 

56  57-7 

II.  a 

5 

L 

93319 

1.90s 

102755.49 

124.46 

7  45  34.3 

9x3.8 

65.41 '15  39.7 

57  23.0 

II.  a 

5 

U 

21  56.09 

1.9x3 

105251.21 

X24.96 

439   0.3 

950.x 

65.51  1546.6 

5748.3 

II.  a 

6 

L 

10  19.15 

x-932 

II 17  56.81 

X26.XX 

+  126  15.2 

-975.5 

65.81  1553.4 

58  13  0 

II.  a 

6 

U 

2242.51 

1.964 

II 43  20.86 

X28.03 

-  I  5023.1 

988.7 

66.30  1559.8 

5836.5 

II.  a 

7 

L 

II    ^-33 

a. 008 

12   912.32 

X30.68 

5   821.2 

988.5 

66.99 '16   5-7 

58  58.3 

7 

U 

23  30.76 

2.065 

123540.27j134.r0 

82447.8 

973.3 

67.88  1611.0  5917.9 

8 

L 

1155-94 

a.  "34 

13   253.52 

138.23 

-II  36  33.6 

-941.5 

68.95*1615.6 

5934.7 

9 

U 

022.01 

2.2X2 

13  31   0.08 

143.96 

1440  12.2 

891.9 

70.17 '16 19.4 

5948.5 

9 

L 

12  49.07 

2.299 

14    0    6.40  '  148. X5 

1732    30 

8a3.4 

71.49 1 16  22.2 15958.8 

I,     N. 

10 

U 

I  17.19 

2.388 

1430  16.39!  153.51 

20   815.7 

735.6 

72.85  1624.0  60  5.6 

I.     N. 

10 

h 

13  46.37 

a. 475 

15     130.24    158.73 

-2225   0.4 

-6a8.9 

74.16   1624.9,60  8.8 

I.     N. 

II 

U 

2  16.54 

2-S5a 

15  33  43-86 '163.38 

241838.9 

504.9 

75.31    16  24.8 1 60  8.6 

I.     X. 

II 

L 

14  47-54 

2.6X2 

16   647.34 

X66.98 

25  45  59.7 

366.S 

76.20   1623.9  60   5.0 

I.      N. 

12 

U 

319.12 

a. 648 

164025.78 

169. xs 

264434.7 

axS.x 

76.76   16  22.1 '59  58.5 

I.    ^. 

12 

L 

155097 

2.65s 

171419.99 

X69.58 

-27  12  54.4 

-  64.9 

76.89   16  19.6 '59  49-3 

I.     N. 

13 

U 

422.72 

2.632 

1748   8.55 

x68. aa 

271035.5 

•<-87.4 

76.60   16  16.5  5937.9 

I.     N. 

13 

L 

16  5403 

2.58X 

182130.40!  165. X7 

263822.8 

233.2 

75.89   16  12.9  5924.8 

I.      s. 

14 

U 

524.59 

a. 508 

1854    7.26*160.78 

2538    1.2 

368.3 

74.84   16   8.9  5910.2 

I.      s. 

14 

L 

17  54.17 

^.420 

192545.46 

155.46 

-2412    2.4 

+489.1 

73-55   16   4.7  5854.7 

I.      s. 

n 

15 

U 

622.64 

a. 324 

19  56  16.74 

149.69 

22  23  26.5 

594.1 

72.12    16   0.3  j  5838.5 

I       s. 
I.      s. 
I.       s. 

15 

L 

1849.95 

2.227 

202537.98 

143.86 

201527.8 

682.9 

70.63   15  55.8 1  58  22.0 

16 

U 

7  16. II 

2.135 

20  53  50.47 

138.38 

17  5120.6 

755.7 

69.19   15  51-3 '58   5.3 

16 

L 

19  41.21 

2.050 

21  2058.79 

133.20 

-15  14  12.0 

+813.3 

67.83    1546.7   5748.5 

I.       s. 

17 

U 

8   536 

1.976 

2147     9.85 

xa8.76 

12  2656.1 

857.0 

66.62  1 15  42.2   5731.9 

I           !>• 

L        & 
I.        & 

17 

L 

20  28.69 

1.914 

22  12  31.88 

125.04 

93213-4 

888.0 

65.59 115  37.7  15715.5 

18 

U 

851.36 

1.865 

223713.80 

122.08 

63231.3 

907.2 

64.75!  1533.3  5659.4 

18 

L 

2113-51 

X.829 

23     I  24.80 

119.88 

-330   4-4 

+9x5.6 

64.12 

1529.0   5643.5 

I.      s. 
I       s. 

I            Sl 

I.      s. 

19 

U 

935.30      1. 80s 

232513-93 

1x8.43 

-  02658.2 

913.8 

63.68  15  24.7 1  5627.9 

19 

L 

2156.87      1.792 

234849.94 

117.69 

+  2  34  50.4 

902.5 

63.44'  1520.6  5612.7 

20 

U 

1018.36      1.791 

0  12  21.13 

117.61 

53329.5 

882.2 

63.39.1516.5  55  57-9 

20 

L 

22  39.90 

t.800 

03555-24 

118.16 

+  827  II. 6 

+853.2 

63.531  15  12.6 '55  43-4 

I.     AS. 

I    N.a 

I,     N.S. 

21 

U 

II      1.60 

1. 819 

05939-35     "9.27 

II  14  12.1 

815.4 

63.82    15   8.8  5529.4 

21 

L 

2323.58 

1.84s 

12339-73     "0-86 

135248.5 

769.2 

64.24 

15   5.1  j  55 16.0 

22 

U 

1145-91 

1.878 

I  48     1.64     122.84 

16  21  19.5 

714.6 

64.78 

15    1-7,55  3.3 

/.  II.  N 

33 

L 

0     8.67 

1. 916 

2  1249.20 

125. Ill 

+  1838   6.8 

+651.9 

65-39 

14  58.4 

5451.4I 

II.. v. 

Oct.  22.  U  Defective  Illumination  of  /.  o".oou 
[Eph  15I 
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AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 

■ 

1 

( 

i 

5 

Mean 
Time  of 
Transit. 

Diff. 

fori 
Hour 

of 
Long. 

Right 

Ascension 

of 

Center. 

Diff. 

for  X 
Hour 

of 
Long. 

s 

Geocentric 

Declination 

of 

Diff. 
fori 
Hour 

of 
Long. 

It 

Sid. 
Time 

of 
Semid. 

Paaa- 
ng  Me- 
ridian. 

Geocen- 
tric 
Scmidi- 
ameter. 

Equa- 
torial 
Hori- 
zontal 
Parallax. 

1 

Bright 
Limbs. 

h     m 

m 

h  m     8 

a       t         It 

s 

1        n 

/      // 

Oct.  23 

u 

1231.90 

1.956 

238    516 

137.56 

+204133.9 

+581 .3 

66.07 

14  55-4 

5440.4 

II.  N. 

24 

L 

055.6a 

1-997 

3    350.65 

x30.oa 

2230     9.5 

503.4 

66.74 

1452.715430.5 

.N. 

24 

U 

13  19.82 

a. 03s 

330   5-02 

X3a.34 

24      228.6 

4x8.8 

67.39 

1450.4,5421.9 

.N. 

25 

L 

144.46 

2.070 

3564569 

134.37 

25  17  16.0 

338.3 

67.95 

1448.4  5414.8 

.N. 

25 

U 

14   9-46 

3.096 

42348.31 

US  .97 

+26  13  28.1 

+333.1 

68.40 

1446.9   54  9-3 

.N. 

26 

L 

2  34-73 

3.1X3 

451    6.92 

137.01 

26  50  17. 1 

X34.7 

68.72 

1446.0-  54   5-7 

.N. 

26 

U 

15   0-15 

a.xao 

51834.33 

J37.43 

27*712.4 

+  34. 5 

68.86 

1445.5 

54   4.1 

.N. 

27 

L 

325.58 

a.zi7 

546    2.82 

137 -ax 

27    4    1.9 

-  66.0 

68.84 

1445-7 

54  4-7 

,N. 

27 

U 

15  50.91 

a.ioa 

6  13  24.67 

X36.34 

+264052.2 

—165.3 

68.65 

1446.5 

54   7-7 

N.5. 

28 

L 

4  16.00 

a. 079 

64032.87 

X34-94 

2558    7.6 

361.7 

68.32 

1448.0 

5413-1 

N.S. 

28 

U 

1640.78 

a. 049 

7    721.76 

X33.14 

245627.2 

354.3 

67.87 

14  50.2 

5421.1 

S. 

29 

L 

5   5-17 

a. 015 

7  33  47-34 

XSX.09 

233642,4 

443.3 

67.35 

1453.1 

5431-8 

S. 

29 

U 

1729.13 

1.979 

7594746 

"8.94 

+21  59  53.1 

-535.0 

66.78 

14  56.7 

5445-2 

S. 

30 

L 

5  52.67 

X-945 

82522.01 

xa6.86 

20   7   6.0 

60X.9 

66.23 

15    I.I 

55    1-2 

& 

30 

U 

18 15.81 

1.9x3 

85032.62 

134.98 

175931-5 

673.8 

65.72 

15   6.2 

55  19-8 

S. 

31 

L 

638.61 

X.888 

91522.65 

za3.44 

153823. 1 

737.5 

65.29 

1511.9 

55  40.8 

s. 

31 

U 

19   1. 15 

Z.870 

9  39  56.87 

xaa.36 

+13   4567 

-795.8 

64.98 

15  18.2 

56  4-1 

s. 

Nov.  I 

L 

7  23.53 

Z.86X 

10  421.36 

xaz.83 

102032.0 

847.3 

64.81 

1525.1 

5629.5 

s. 

I 

U 

1945.86 

X.863 

102843.23 

iai.94 

72633.9 

891.3 

64.8a 

1532.5 

5656.5 

s. 

2 

L 

8   8.28 

X.876 

10  53  10.51 

138.75 

42434-7 

937.3 

65.01 

1540.2 

57  24.7 

s. 

2 

U 

2030.94 

x.9oa 

II 17  52.05 

134.33 

+  1 16  18.2 

-953.9 

65.40 

1548.0 

57  53.7 

s. 

3 

L 

854.00 

1.94a 

114257.32 

xa6.70 

-  I  56 17.3 

970.3 

66.01 

15  56-0 

5822.8 

.    s. 

3 

U 

21 17.61 

X.996 

12   836.29 

xa9.93 

5 10  55.8 

974.3 

66.85 

16  3-8 

5851-4 

s. 

4 

L 

941.95 

a. 064 

"34  59- 18 

X34.oa 

82458.8 

963.9 

67.90 

1611.3 

59 18-8 

.    s. 

4 

U 

22    7.19 

a.X45 

13   215.99 

138.93 

-"3523-5 

-937.3 

69.14 

16 18.2 

5944.2 

,    s. 

5 

L 

1033.48 

a. 338 

133036.01 

144. 53 

143840.7 

893.3 

70.55 

1624.4 

60  6.9 

.    s. 

5 

U 

23   0.95 

a. 341 

14  0  6.81 

150.67 

173057-0 

836.9 

72.08 

1629.6 

6026.1 

6 

L 

II  29.67 

a. 447 

143053.07 

157.04 

20  759.1 

739.8 

73.64 

1633.8 

6041.3 

6 

U 

23  5965 

«.549 

15   255.21 

163.33 

-222524.4 

-630.8 

75-14 

1636.7 

6052.0 

7 

L 

12  30.81 

a. 640 

1536   7.87 

X68.70 

24 18  57.1 

501.4 

76.45 

1638.3 

6057.8 

8 

U 

I    2.93 

3.7x0 

16  10 19.00 

173.89 

254448.9 

354.8 

77.45 

1638.5 

6058.7 

I.       N. 

8 

L 

1335.72 

a. 749 

1645   9-93 

175.37 

2640  3.7 

196.3 

78.03 

1637.4 

6054.8 

1.       N. 

9 

U 

a   8.77 

*.753 

172016.76 

175.50 

-^7   257.3 

-  33.5 

78.13 

16351 

6046.3 

I.       N. 

9 

L 

1441.65 

a.7ax 

17  55  13.14 

17353 

2653  12.6 

+xa8.9 

77-70 

1631.7 

6033.7 

I.       N. 

10 

U 

313.94 

a.6ss 

182933.82 

169.61 

26 II  57.8 

a8i.4 

76.81 

1627.3 

6017.5 

I.       N. 

10 

L 

1545.28 

a. 565 

19   2  57.82 

164.18 

25   134-8 

4x9.6 

75.55 

16  22. 1 

59  58-4 

I.           S. 

II 

U 

4 15-43 

a. 459 

193510.40 

157.81 

-232517.8 

+S40.1 

74.04 

16 16.3 

5937.1 

I.           S. 

II 

L 

1644.27 

a. 347 

20  6  3.67 

X5X.05 

212649.3 

641.5 

72.40 

J610.1 

59 14.3 

I.           S. 

12 

U 

511.76 

a. 336 

203535-97 

144.38 

19   958.8 

733.9 

70.74 

16   3.6 

58  50.6 

I.           S. 

12 

L 

1737.96 

3.133 

21   350.52 

X38.14 

163827.0 

788.5 

69.14 

1557-0 

5826.5 

I.           S. 

13 

U 

6   2.98 

a. 040 

213053-98 

133.56 

-135537.8 

+837.0 

67.69 

1550.5 

58   2.5 

I.           S. 

13 

L 

18  26.97 

Z.960 

215655-19 

137.78 

II   432.7 

871.0 

66.41 

1544.1 

57  39-1 

I.           S. 

14 

U 

650.08 

1.895 

22  22   4.05 

X33.84 

8   7530 

893.9 

65-33 

1537-9 

57  16.4 

I.           S. 

14 

L 

19  ia.49 

X.844 

22  46  30.92 

iao.78 

5   7  59-4 

904.0 

64.46 

1532-0 

56  54.7 

I.           S. 

^5 

U 

7  34.38 

x.807 

23  1026.06 

118.56 

-26  56.8 

+905.0 

63.84 

15  26.4 

5634.2 

I.           S. 

Oct.  a7,  U  Defective  Illumination  of  5.  o".ox. 

• 

[Eph  isJ 

540 


MOON-CULMINATIONS,  1915. 


AT 

TR 

ANSIT  ( 

)F  M 

DON'S  CE] 

^TER 

OVER  Tl 

IE  ME. 

RIDIi 

LN  OF  ' 

(VASHI 

NGTON. 

Date. 

• 

a 

1 

Mean 
Tfaneof 
Txaasit. 

h     m 

Diff. 
for  1 
Hour 

of 
Long, 

Ri«ht 

Ascension 

of 

Center. 

Di£F. 

for  I 

Hour 

of 

Lone. 

s 

Geocentric 

Declination 

of 

Center. 

i 

Diff. 
for  I 
Hour 

of 
Long. 

Sid. 

Tine 

of 
Semid. 

Pass- 
ing Me- 
ridian. 

Geocen* 

trie 
Semidi- 
ameter. 

/      ft 

Equ». 
totial 
Hori- 
Eontal 
Parallax. 

Brickt 
UbIk. 

m 

h  m     s 

Of              ft 

tr 

s 

/       n 

Nov.  1 5 

L 

19  55-91 

1. 7*3 

^3  33  59-46 

1x7.16 

+  05322.3 

+896.9 

63.43 

15  31.3 

5614-9 

I.             S. 

i6 

U 

8  17.23 

1.773 

23  57  20.57 

116.51 

3  51 150 

880.6 

63.30 

15  16.3 

55  56.9 

I.             S. 

i6 

L 

20  38,49 

'.774 

02038.27 

X  16.58 

645   3.9 

856.3 

63.19 

15  II.8 

5540.3 

I.      a 

17    U 

8  59.84 

1.786 

044  0.80 

1x7.39 

9  33  14.8 

8a4.3 

63.36 

15   7.6 

55  35-0 

I.       s. 

17    L 

21  21.39 

X.807 

I    7  35-55 

XX8.59 

+12  14  X5.5 

+784.S 

63.69 

15   3-8 

55 11-0 

I.        s. 

i8 

u 

943-25 

*.«37 

131  29.02 

xao.40 

144632.6 

737.0 

64.15 

15   0.3 

5458.3 

I.       s. 

i8    L 

22    5-51 

1.874 

I  55  46.65 

xaa.6i 

17   832.4 

68X.6 

64.72 

1457.1 

5446.7 

I.      & 

i9;u 

10  28.24 

1.91S 

22032.56 

xa5.09 

19  18  41.2 

6x8.4 

6537 

1454.3 

5436.4 

I.    s.s. 

19',  L 

2251.49 

1. 959 

2  45  49-30 

"7.7X 

+ai  15  34.8 

+547-5 

66.06 

1451-8 

5427.2 

I.      N.S. 

20    U 

II  15.26 

a.oo2 

31137.66 

J30.33 

22  57  X2.I 

469.x 

66.74 

1449.6 

5419.1 

I.      N.5. 

30     L 

23  39-53 

a. 043 

3  37  56.40 

X3a.7S 

243237.6 

384.0 

67.38 

1447.8 

54  12.3 

I.  II.  N. 

21      U 

12   4.25 

a. 077 

4  442.18 

X34.81 

253024.7 

a93.9 

67.92 

1446.3 

54   6.7 

II.  N. 

22      L 

0  29.34 

3.10a 

43149-72 

136 -35 

+26  19  99.9 

+X97.a 

68.33 

14  45.1 

54   2.4 

II.  X. 

22     U 

12  54.67 

9.X17 

45911.98 

X37.a4 

2649  6.4 

+  98.4 

68.58 

1444.3 

53  59-5 

II.  X. 

23  1  L 

I  20.11 

a.iao 

5  26  40.74 

137.43 

965847.3 

-    X.8 

68.65 

14439 

5358.1 

II.  N. 

23 'U 

1345-51 

a. 1x1 

5  54   7-27 

X36.88 

264826.6 

X01.6 

68.53 

1443.9 

53  58.2 

II.  N. 

24     L 

2  10.73 

a. 091 

621  23.10 

X35.66 

+26  18 19.9 

-X99.a 

68.25 

1444.4 

54   0.0 

II.N.5. 

24     U 

14  35-66 

a.o6x 

6  48  20.80 

133.88 

2529  2.3 

393. X 

67.82 

1445-4 

54   3.7 

II.A.S. 

25   L 

3   0.18 

a.oas 

7  14  54.39 

X31  66 

3421  24.8 

383.3 

67-27 

1446.9 

54  9-3 

II.     S. 

25  u 

15  24-23 

1.984 

74059-97       «»9.33 

225631.3 

465.7 

66.67 

1449.0 

54 17.0 

II.     S. 

26 

L 

3  47-79 

1.94a 

8    635.67     136.73 

+211534.0 

-54a  .8 

66.03 

14  51-7 

54  26.9 

II.     S. 

26  u 

16  10.86 

«.903 

83141.73  ;  134.33 

191949s 

6x3.5 

65.41 

14550 

5439-0 

II.     S. 

271  L 

4  33-47 

1.867 

85620.32     133.17 

17  1036.5 

677.6 

64.86 

1459.0 

54  53-5 

II.    s. 

27.  u 

1655.69 

1.837 

92035.25  1  iao.40 

144913-9 

735  x 

64.40 

15   3-6 

55  10.4 

II.    s. 

28  ■  L 

517.60 

1.8x6 

94431.83.1x9.13 

+12  17   0.1 

-786.x 

64.06 

15   8.8 

55297 

II.    s. 

28 

U 

1739-31 

Z.805 

10  8  16.57   1x8.44 

93513-2 

830.7 

63.88 

15  14.7 

5551.3 

II.    s. 

29 

L 

6   0.96 

1.804 

1031  56.97  j  1x8.43 

645  12. 1 

868.4 

63.88 

1531.3 

5615.1 

II.    s. 

29 

U 

1822.67 

Z.816 

10  55  41.51    119.13 

34830.1 

899.0 

64.08 

15  28.3 

5640.9 

II.    s. 

30 

L 

644.60 

x.84a 

11 19  39.381 130.65 

+  046  6.2 

-9ax.8 

64.49 

15  35-8 

57   8.4 

II.    s. 

30 

U 

19   6.92 

1.88Z 

1 1  44  0.58 

133.04 

-  21949.7 

935.8 

65.12 

1543.7 

57  37.4 

II.    s. 

mm.  ^                            /^ 

Dec.  I 

h 

729.80 

X.935 

12   855.64 

136.31 

52733-5 

939-6 

65.98 

15  51.8 

58   7-3 

II.    s. 

X 

U 

19  53.43 

a. 005 

123435.56 

X30  5X 

83451-9 

93X-3 

67.08 

16  0.1 

5837.6 

II.    s. 

2 

L 

8  17.99 

3.090 

13    I  "45 

135.63 

-II 39   7.9 

-908.7 

68.39 

16  8.3 

59   7.7 

II.    s. 

2 

U 

2043.66 

a. 190 

13  28  54.02 

MI. 59 

14  37  16.9 

869.7 

69.90 

16  X6.3 

5936.7 

II.    s. 
II.    s. 

3 

L 

9  10-59 

a.jox 

13  57  52.75 

X48.37 

172544.5 

8ZX.5 

71.56    1623.6 

60  4.0 

3 

U 

2138.91 

a. 4x9 

14  28  14.68 

X5S.4X 

20  028.4 

73a  .0 

73.29,1630.3 

6038.7 

II.    s. 

4 

h 

10  8.66 

9.538 

15   0  2.84 

x6a.58 

-2217   4.1 

-630.x 

75.01 

I636.X 

6049.8 

II.    s. 

4 

U 

22  39.80 

a. 649 

15  33  14.45 

169.33 

24 10  59.0 

505.5 

76.57 

1640.7 

61   6.7 

II.  N. 

5 

L 

IX  12.16 

a. 740 

16   739.50 

174  69 

25  37  53-7 

360.6 

77.84   1644.0 

61 18.7 

; 

5 

U 

23  45-44 

a. Sox 

164259.99   178.35 

2634  9.2'     X99.9 

78.68  1 16  45.8 

61  35.3 

1 

6 

L 

12  19.2a 

a.8a3 

17  18  50.89    X79.7X 

-36  57  16.4 

-  30.4 

79.00    1646.0 

61 36.3 

i 

1 

7;u 

053.02 

a. 804 

17  5443.08  1x78.56 

3646x7.8    +139.5 

78.74    1644.7 

61 31.5 

I.      N. 

7   L 

13  26.36 

3.746 

1830    6.96    175.05 

36   158.3      30X.7 

77.95    16  41.9 

61 11.3 

I.      N. 

8    U 

158.80 

a. 656 

19    436.93    »^-66 

244634.4.    449  a 

76.79    1637.8 

60  56.1  j  I.         :>• 

8.L 

1430.03 

3.546 

*9  37  54.09   163.03  '-23   3  34-7  '  +577-3 

75.17.  16  33.5  1  6036.7 1 1.            ^ 

Nc 

Nc 

►V.  ig 

.  U  Defect! 
,  U  Defect! 

ve  IIIv 
ve  Illu 

mination  of  A' 
mination  of  6'. 

.o".19. 
o".92. 

2 
[Kph  xs) 

<ov.  34, 1 

J  Defect 

Live  Ilium 

• 

( 

MOOX-CULMINATIOlSrS,  1915. 
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AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 

• 

1 

c 

1 

Mean 
Time  of 
Transit. 

Diff. 
fori 
Hour 

of 
Long. 

Right 

Ascension 

of 

Center. 

Diff. 
for  I 
Hour 

of 
Long. 

G«>centric       P!?; 
^»^^«      H^ir 

Sid. 
Time 

of 
Semid. 

Pass- 
ing Me- 
ridian. 

Geocen- 
tric 
Semidi- 
ameter. 

Equa- 
torial 
Hori- 
zontal 
Parallax. 

Bright 
Limbs. 

h     m     ,  m 

h  m     s 

s 

0      t        ft                   n 

s 

/      // 

t        n 

Dec.  9 

u 

259.87    2.426 

20    94752 

»55.82 

-2057     9.0!    +683.4 

73-45 

1626.2 

6013.7 

I.         s. 

9 

L 

1528.25    2.306 

2040  13.66 

148.58 

18  31  41.3          767.6 

71.69 

16  19.2 

59  47-9 

I.                   vS. 

10 

U 

355.23    3.19a 

21     915.01 

141.74 

15  51  28.7         831.1 

69.99  '  16  II. 7 

59  20.3 

I.         s. 

lO 

L 

16  20.91    a. 090 

213658.28 

135.60 

13     027.5 

876.1 

68.44   16   3.9 

5851-5 

I.         s. 

II 

U 

445.45:2.002 

22     33279 

130.30 

—10     2     6.0      +904 -9 

67.06 

1555-9 

5822.4 

I.         s. 

II 

L 

17    9.02    1.939 

2229     9.19 

"5-93 

65925.0         919.8 

65.91 

1548. 1 

57  53-6 

I.         s. 

12 

U 

531.81  I  1.873 

22  53  58.63 

122.49 

354582 

922.S 

64.98 

1540.4    5725.4 

I.         s. 

12 

L 

1754.00 

i.8jo 

23  18  12.18 

"9.9s 

-   050579 

9»5-7 

64.28 

15330    5658.5 

I.         s. 

13 

U 

1 

6  15, 78- 1.802 

2342  0.55 

118.27 

+    2  1042.4 

+899.7 

63.81 

15  26.1 

56  33-2 

I.         s. 

13 

L 

1837.30   1.788 

0  533-84 

117.41 

5   822.3 

875.8 

63.57 

15  19.7    56    9.6 

I.         s. 

14 

U 

658.73    1.786 

029    1.47 

"7.31 

8   030.9 

844.5 

63.53 

15  13-8  1  5547-9 

I.         s. 

H 

L 

1920.21    1.796 

05232.11 

117.91 

104542.3 

806.2 

63.66   15   8.4   5528.2 

1 

I.         s. 

15 

U 

741.87 '  1.816 

1 16 13.60 

119. II 

+13  22  33.8 

+761 .1 

63.97:15   3.6 

55  10.6 

I.         s. 

IS 

L 

20  3.83  "1,845 

14012.78 

120.84 

154943-2 

709.2 

64,42  .  14  59.4 

5455.1 

I.         s. 

16 

U 
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X  56  28.01 

+10   234.8 

6.3 

6.x 

0.41 

7 

2137 

224032.98 

91420.7 

7.8 

7.6 

0.51 

22 

22    0 

2    X    3.x6 

X02759.X 

6.3 

6.1 

0.41 

8 

2138 

2245    2.92 

85038.7 

7.8 

7-5 

0.51 

23 

22    I 

2     53709 

xo  53x0.7 

6.2 

6,'i 

0.41 

9 

2139 

224932.40 

82640.5 

7-7 

7-5 

0.50 

24 

22    2 

2  XO  12.82 

II 18  8.9 

6.2 

6.0 

0.4X 

lO 

2139 

2254    1.42 

8   2  26.7 

7-7 

7-5 

0.50 

25 

22    2 

2x449.40 

1x4253.1 

6.2 

6.0 

0.41 

II 

21  40 

225830.00^ 

-  7  37  57-9 

7-6 

7-4 

0.50 

26 

22    3 

2  X9  26.85 

+12   722.5 

6.2 

6.0 

0.4Z 

12 

21  40 

23    258.15 

7  13  14-8 

7-6 

7-4 

0.49 

27 

22    4 

224  5.21 

12  31 36.5 

6.1 

6.0 

0.4Z 

13 

21  41 

23    725-90 

64818.1 

7-5 

7-3 

0.49 

28 

22    4 

22844.50 

125534.4 

6.1 

5-9 

0.4X 

14 

21  41 

231153.26 

623   8.5 

7-5 

7-3 

0.49 

29 

22    5 

2  ZZ  24.74 

131915-4 

6.1 

5-9 

0.40 

15 

21  42 

23  1620.26 

5  57  46.4 

7-5 

7-3  0.49 

30 

22    6 

238  5.96 

134238.9 

6.x 

5-9 

0.40 

i6 

21  42 

232046.91 

-532  12.6 

7-4 

7.2  0.48 

31 

22    7 

24248.18 

+X4   544.2 

6.0 

5-9 

0.40 

17 

21  43 

23  25  1323 

5  627.8 

7-4 

7.2  :0.48 

June  I 

22    7 

24731.42 

14  28  30.7 

6.0 

5-8 

0.40 

i8 

21  43 

23293925 

44032.5 

7-4 

7-1 

0.48 

2 

22    8 

2  52  15.70 

145057.5 

6.0 

5.8 

0.40 

19 

2144 

2334  4-99 

41427.4 

7-3 

7-1 

0.48 

3 

22    9 

257     103 

15  13   3-9 

6.0 

5.8 

0.40 

20 

2144 

23  38  30-48 

34813-1 

7-3 

7-1 

0.47 

4 

22  10 

3    1 47-43 

153449-2 

6.0 

5-8 

0.40 

21 

2145 

234255-74 

-  32150.3 

7-2 

7.0 

0.47 

5 

22  XI 

3   634.92 

+155612.8 

5-9 

5-8 

0.40 

22 

21  45 

23  47  20.80 

25519-7 

7.2 

7-0 

0.47 

6 

22  12 

31123.50 

16x7  M-o 

5-9 

5-8 

0.40 

23 

21  45 

235145-70 

22841.8 

7-1 

6.9 

0.46 

7 

22  12 

3  16 13.18 

163751-9 

5-9 

5-7 

0.40 

24 

21  46 

23  56 10.46 

2    157.2 

7-1 

6.9 

0.46 

8 

22  X3 

321   3-97 

1658   5-7 

5-9 

5-7 

0.40 

25 

21  46 

0  035.12 

135   6.6 

7-1 

6.9 

0.46 

9 

22  14 

32555-87 

171755-0 

5-9 

5-7 

0.40 

26 

21  47 

0  4  59-72 

-  I   8  10.5 

7-0 

6.8 

0.46 

xo 

22  15 

33048.89 

+17  37  19.0 

5-8 

5.7 

0.40 

27 

2147 

0  924.28 

04X   9.6 

7-0 

6.8 

0.4S 

II 

22  16 

33543-03 

1756x7.0 

5-8 

5-7 

0.40 

28 

21  48 

0 13  48.83 

-  0 14  4.6 

70 

6.8 

o%45 

12 

22  17 

34038.28 

18 14  48.3 

5-8 

5-6 

0.40 

29 

21  48 

01813.42 

+  013   4.0 

6.9 

6.7 

0.4s 

13 

22  18 

3  45  34.64 

183252.2 

5-8 

5-6 

0.40 

30 

21  49 

02238.08 

04015.4 

6.9 

6.7 

0.45 

14 

22  19 

35032.12 

185028.0 

5-8 

5-6 

0.39 

May    I 

21  49 

027    2.84 

+  17  29.0 

6.9 

6.7  0.44 

15 

22  20 

35530.70 

+19   7  35-2 

5-8 

5.6 

0.39 

2 

21  50 

03127.72 

13444.2 

6.8 

6.6  0.44 

16 

22  21 

4  030.38 

19  24 13.0 

5-7 

5.6 

0.39 

3 

21  50 

03552.77 

2   2   0.4 

6.8 

6.6  0.44 

17 

22  22 

4    531-15 

19  40  20.8 

5-7 

5.6 

0.39 

4 

21  51 

040  18.03 

2  29  16.9 

6.8 

6.6  0.44 

18  22  23 

41032.99 

19  55  58.0 

5-7 

5-5 

0.39 

5 

21  51 

0444352 

25632.9 

6.7 

6.5  0.44 

19  22  25 

41535-88 

20  IX   3.9 

5-7 

5-5 

0.39 

6 

21  52 

049   927 

+  32347-8 

6.7 

6.5  ,0.43 

20 

22  26 

42039.82 

+202538.0 

5-7 

5-5 

0.39 

7 

21  52 

05335-31 

351    10 

6.7 

6.5 

0.43 

21 

22  27 

42544.80 

203939-7 

5-7 

5-5 

0.39 

8 

2153 

058   X.68 

4181X.8 

6.6 

6,4 

0.43 

22 

22  28 

43050.79 

2053   8.4 

5-6 

5-5 

0.39 

9 

2153 

I    2  28.40 

44519-4 

6.6 

6.4  0.43 

23  22  29 

43557.76 

21   6  3.6 

5.6 

5.5 

0.39 

10 

21  54 

1    655.50 

5x223.1 

6.6 

6.4  0.43 

24  22  30 

441    5-70 

21 1824.6 

5.6 

5-5 

0.39 

II 

21  54 

X  1123.02 

+  53922.2 

6.S 

6.4 

0.43 

25  22  32 

446x4-59 

+21 30 1 1. 0 

5.6 

5-4 

0.39 

12 

21  55 

"5  50.99 

6  6x6.2 

6.5 

6-3 

0.43 

26  22  zz 

4  51  24.40 

21  41  22.2 

5-6 

5-4 

0.39 

13 

2155 

120x9.44 

633   4-3 

6-5 

6-3 

0.42 

27 

2234 

45635-10 

215157-7 

5-6 

5-4 

0.39 

14  21  56 

12448.41 

65945.8 

6-5 

6.3 

0.42 

28 

2235 

5    I  46.66 

22     157.0 

5-6 

5-4 

0.39 

15  21  56 

129x7.91 

7  26  20.0 

6.4 

6-3 

0.42 

29122  36 

5   659.05 

22  II  19.7 

1 

5-5 

5-4 

0.39 

16  .21  57 

1334798 

+  7  52  46.3 

6.4 

6.2 

0.42 

30  22  z^ 

5 12 12.24 

1 
+  2220     5.3 

5-5 

5-4 

0.39 

17 

2157 

X  38 18.66 

+  819  4.0 

6.4 

6.3 

0.42 

July  I 

2239 

51726.18 

'+22  28  13.3 

5-5 

5-4 

0.39 
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FOR  TRANSIT  AT  WASHINGTON. 


Date. 

Mean 
Time 

of 
Tran- 
sit. 

Apparent 
Right 

Apparent 
Dedination. 

Hor. 
Par. 

1 

// 

Pass.  Mcr. 

Date. 

Mean 
Time 

of 
Tran- 
sit. 

h  m 

Apparent 
Right 

Apparent 
Deranatinn 

Hot. 
Par. 

#/ 

I 

a 

91 

S2 

h  m 

h  m      8 

Of// 

8 

h  m      8 

•      r       ff 

s 

July    I 

2239 

51726.18 

+22  28  13.3 

5-5 

5-4 

0.39 

Aug.i6 

2338 

91732.79 

+16  55  29.3 

5.1 

50 

0.3s 

2 

22  40 

5  22  40.83 

22  3543-4 

5-5 

5-4 

0.39 

17 

2339 

9  22  29.61 

1634 16.2 

5-1 

5-0 

0.35 

3  22  42 

52756.15 

224235.1 

5-5 

5-3 

0.39 

18 

2340 

92725.37 

16 12  35.3 

5-1 

50 

0.35 

4  22  43 

53312.10 

224848.1 

5-5 

5-3 

0.39 

19 

2341 

932  20.08 

155027.4 

5-1 

50 

0.3s 

5 

2244 

5  3S  28.63 

22  5422.1 

5-5 

5.3 

0.39 

20 

2341 

93713-76 

152753-0 

5-1 

50 

0.34 

6 

22  46 

5  43  45.68 

+22  59  16.7 

5.5 

5-3 

0.39 

21 

2342 

942    6.41 

+15  452.9 

5-1 

S-o 

0-34 

7 

2247 

5  49   320 

n   331-5 

5-4 

5-3 

0.38 

22 

2343 

94658.03 

144127.6 

51 

5-0 

0.34 

8 

2248 

55421.14 

23    7   6.4 

5-4 

5-3 

0.38 

23 

2344 

95148.65 

14 17  37.9 

5-1 

5-0 

0.34 

9 

22  50 

5  5939-45 

2310  1.3 

5-4 

5-3 

0.38 

24 

2345 

95638.29 

13  53  24-5 

5-1 

5-0 

0.34 

lO 

22  51 

6  458.09 

23  12  15.8 

5-4 

5-3 

0.38 

25 

2346 

10    126.96 

13  2848.1 

5-1 

5-0 

0.34 

II 

22  52 

6  10 16.98 

+231349.7 

5-4 

5-2 

0.38 

26 

2347 

10  614.68 

+13   3  49-4 

51 

5-0 

0.34 

12 

2254 

61536.08 

231443.0 

5.4 

5-2 

0.38 

27 

2348 

10 II  1.47 

12  38  29.1 

5-1 

5-0 

0.34 

13 

2255 

62055.33 

231455-6 

5-4 

5-2 

0,38 

28 

2349 

101547.34 

12  1247.9 

5-1 

5-0 

0.34 

14 

2257 

62614.68 

231427.4 

5-4 

5-2 

0.38 

29 

2349 

102032.33 

II 46  46.4 

5.1 

5-0 

0.34 

15 

2258 

63134.06 

23 13 18.3 

5-4 

5-2 

0.38 

30 

2350 

10  25 16.46 

II  2025.3 

5-1 

5-0 

0.34 

i6 

2259 

63653.41 

+23  II  28.2 

5-4 

5-2 

0.38 

31 

2351 

102959.75 

+105345-5 

5-1 

50 

0.34 

17 

23      I 

642  12.69 

23  857.2 

5-3 

5.2 

0.38 

Sept.  I 

2352 

103442.24 

102647.7 

5-1 

5-0 

0.34 

i8 

23     2 

64731.84 

23    5  45-5 

5-3 

5-2 

0.38 

2 

2352 

103923.95 

9  5932-6 

5-1 

5-0 

0.34 

19 

23    3 

6  52  50.81 

23    153-0 

5-3 

5-2 

0.37 

3 

2353 

1044  4.90 

932   0.9 

5-1 

5-0 

0.34 

20 

23    5 

658   9-53 

225719.7 

5-3 

5-2 

0.37 

4 

2354 

104845.13 

9   413-3 

5-1 

5-0 

0.34 

21 

23    6 

7   327.97 

+2252    5.9 

5-3 

5-2 

0.37 

5 

2355 

10  53  24.67 

+  83610.6 

5-1 

50 

0.34 

22 

23    7 

7   846.07 

22  46 II. 7 

5-3 

5-2 

0.37 

6 

2355 

1058   3.54 

8   7  53-5 

5-1 

5-0 

0-33 

23 

23    9 

714   378 

223937.2 

5-3 

51 

0.37 

7 

2356 

II    241.79 

73922.7 

5-1 

5-0 

0.33 

24 

23  10 

7  1921.06 

2232  22.7 

5-3 

S-i 

0.37 

8 

2357 

II    719.44 

7  10  39. 1 

51 

5-0 

0.33 

25 

23  II 

72437.86 

22  2428.4 

5.3 

5-1 

0.37 

9 

2357 

II II  56.52 

64143.4 

51 

50 

0.33 

26  23  13 

72954.14 

+221554.6 

5-3 

5-1 

0.37 

10 

2358 

II  1633.06 

+  61236.3 

5.1 

5-0 

0.33 

27  23  14 

735   9-86 

22    641.5 

5-3 

5-1 

0.37 

II 

2359 

II  21   9.10 

5  43  18.5 

5-1 

5-0 

0.33 

28 

2315 

74024.97 

215649.4 

5-3 

5-1 

0.37 

12 

2359 

112544.68 

5  13  50.9 

5-1 

5-0 

0.33 

29 

2317 

7  45  39-43 

21 46 18.7 

5-2 

5-1 

0.37 

14 

0    0 

II 30 19.84 

44414.1 

5.1 

5-0 

0.33 

30  23  18 

75053.20 

2135   9-7 

5-2 

5-1 

0.36 

15 

0    I 

II 34  54.61 

41428.9 

51 

5-0 

0.33 

31  ;23  19 

756  6.25 

+21  2322.7 

5-2 

5-1 

0.36 

16 

0     I 

113929,02 

+  3  4435-9 

5.1 

5-0 

0.33 

Aug.  I 

23  20 

8    118.53 

21 1058.2 

5-2 

5-1 

0.36 

17 

0     2 

"44  ^n 

31436.0 

5-1 

5.0  0.33 

2 

2322 

8   630.02 

205756.7 

5-2 

5-1 

0.36 

18 

0     2 

114836.97 

24429.8 

51 

5-0  ^'^ 

3 

2323 

81140.68 

204418.5 

.5-2 

5-1 

0.36 

19 

0   3 

II  53  10.58 

2  14 18.2 

5-1 

5-0  ^'Vi^ 

4 

2324 

8 16  50.48 

2030   4.1 

5-2 

5-1 

0.36 

20 

0    4 

115744.00 

I  44    1.8 

5-1 

5.0  0.33 

5 

2325 

82159.39 

+2015  14.0 

5.2 

5-0 

0.36 

21 

0    4 

12    2  17.27 

+  1 13  41.3 

51 

5-0  0-33 

6 

2327 

827    7.39 

19  59  48.8 

5-2 

5-0 

0.36 

22 

0    5 

12    650.44 

04317-5 

51 

5.0  0.33 

7 

2328 

83214.46 

194348.9 

5-2 

5-0 

0.36 

23 

0    5 

12  1123.56 

+  012  51.0 

5-1 

5-0  ^Vt 

8 

2329 

83720.56 

19  27  15.0 

5-2 

50 

0.36 

24 

0    6 

12  15  56.67 

-  01737.4 

5-1 

5-0 

0.33 

9 

2330 

84225.68 

19  10   7.6 

5-2 

5-0 

0.36 

25 

0    7 

12  2029.81 

048    7.0 

5-1 

5-0 

0.33 

10 

2331 

84729.80 

+185227.3 

5-2 

5.0 

0.35 

26 

0    7 

1225    3.03 

-  1 1837.0 

5-1 

5-0 

0.33 

II 

2332 

85232.90 

1834  14.7 

5-2 

5-0 

0.35 

27 

0    8 

122936.36 

149   6.8 

5-1 

5-0 

0.33 

12 

2333 

85734.97 

181530.4 

5-2 

5-0  0.35 

28 

0    9 

1234   9-85 

21935-6 

5-1 

50  < 

0-33 

13 

2334 

9   2  36.00 

175615-1 

5-2 

50  0.35 

29 

0    9 

123843-55 

2  50  2.6 

5-1 

5.0  y 

'i'V^ 

14 

2336 

9    735-98 

173629.4 

5-1 

50 

0.35 

30 

0  10 

124317.50 

32027.2 

5-1 

5-0  < 

•^'lA 

15 

2337 

91234.91 

+17  16  13.9 

5.1 

5-0,0.35 

Oct.   I 

0  10 

124751.74 

-  35048.5 

5-1 

5-0  < 

>.33 

16 

2338 

91732.79 

+165529.3 

5-1 

50 

0.35' 

2 

0  II 

12  52  26.32 

~  421   5-8 

5-1 

5-0  < 

-^'11 
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FOR  TRANSIT  AT  WASHINGTON. 


Date. 

Men 
Time 

d 
Tran- 
sit. 

Apparent 

Right 
Ascension. 

Apparent 
Dcctination. 

Hor. 
Par. 

1 

1 

It 

S.T.dScm. 
Pass.  Mer. 

Date. 

Mean 
Time 

of 
Tran- 
sit. 

h  m 

Apparent 

Rijjht 
Ascension. 

Apparent 
Decimation. 

Hor. 
Par. 

n 

CO 

h  m 

h  m      s 

•     f     tf 

s 

h  m      s 

•     t     tt 

s 

Oct.     I 

0  10 

134751.74 

-35048-5 

5-1 

50 

0-33 

Nov.  16 

054 

1633    7.02 

-222411.3 

5-4 

5-3 

0.38 

2 

0  II 

13  52  26.32 

421    5-8 

5-1 

5-0 

0.33 

17 

056 

163826.97 

223721.4 

5-5 

5-3 

0.38 

3 

0  12 

12  57     1.28 

4  5^^  18.4 

5-1 

50 

0.33 

18 

057 

16434788 

224951-8  5.5 

5-3 

0.38 

4 

0  12 

13     136.66 

52125.5 

5-2 

5-0 

0.34 

19 

058 

1649   9-73 

23    1 41-9  5-5 

5-3 

0.39 

5 

013 

13     612.50 

5  51  26.4 

5-2 

5-0 

0.34 

20 

I    0 

165432.49 

23  1251.3  5.5 

5-3 

0.39 

6 

0  14 

13  1048.84 

-  62120.2 

5-2 

5-0 

0.34 

21 

I     I 

165956.10 

-^3  23  19-4  5-S 

5-3 

0.39 

7 

0  14 

131525-72 

651   6.2 

5-2 

50 

0.34 

22 

I    3 

17    520.51 

2333    5-6 

5-5 

5-3 

0.39 

8 

oiS 

1320    3.18 

72043.6 

5-2 

5-0 

0.34 

23 

I    4 

171045.68    2342    9.6 

1 

5.5 

5-3 

0.39 

9 

0  16 

133441.26 

7  50 1 1.6 

5-2 

5-0 

0.34 

24 

I    6 

17  16  11.55    235030.9 

5-5 

5-4 

0.39 

lO 

0  16 

13  29  30.00 

81Q29.5 

5-2 

5-0 

0.34 

25 

I    7 

172138.08    2358    9.1 

5-5 

5-4 

0.39 

II 

017 

13  33  59-43 

-84836.4 

5-2 

5-0 

0.34 

26 

I    9 

1727    5-21 

-24  5   3-8 

5-5 

5-4 

0.39 

12 

018 

133839-57 

91731-5 

5-2 

5.0 

0.34 

27 

I  10 

173232.89 

24 II  14.7 

5-6 

5-4 
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22.7 
22.8 
22.8 
22.9 


2.1 
2.1 
2.1 
2.1 
2.1 


2.1 

2.T 


22.9 
23.0 


I; 


8 

•43 
-43 
.44 
.44 
•45 

-45 
.46 

.46 

•47 
•47 
.48 
.48 

.49 
.49 
•50 

•50 
•51 
•51 
•51 
•52 

•52 
•53 
-53 
-54 
-54 

-55 
-55 
.56 
•56 
•57 

•57 
•57 
.58 
.58 
59 

•59 
.60 

.60 

.60 

.61 

.61 
.61 
.62 
.62 
.62 

.63 


Date. 


Aug.  16 

17 
18 

19 
20 

21 
22 

23 
24 
25 
26 

27 
28 

29 
30 
31 

Sept.  I 

2 

3 
4 

5 
6 

7 
8 

9 

10 
II 
12 

14 

15 

16 

17 
18 

19 
20 
21 
22 

23 
24 

25 
26 

27 
28 

29 


30 


63  lOct. 


Stellar  magnitude  at  opposition,  in  Sep 

CBph  is) 


Mean 
Time 

ol 
TnuH 

sit. 

Apparent 
Right 

Apparent 
Dedination. 

Hor. 
Par. 

• 

1 
1 

HI 

h  m 

h  m      s 

•     1     tt 

It 

It 

S 

14  14 

2352    3-30 

-2  29  53.9 

2 

I 

23.0 

1.63 

14    9 

235143-85 

23215-4 

2 

2 

23.0 

1.64 

14    5 

23  51  23.84 

23440.3 

2 

2 

23.1 

1.64 

14    I 

2351    329 

237     8.4 

2. 

2 

23^1 

1.64 

1357 

235042.20 

23939-7 

2 

2 

23.2 

1.65 

1352 

235020.58 

-2  42  14.0 

2 

2 

23.2 

X.6S 

1348 

23  49  58.45 

24451-3 

2 

2 

23.2 

1.6s 

1344234935-82 

24731-4 

2 

2 

233 

a. 66 

1339 

234912.71 

2  50 143 

2. 

2 

23.3 

X.66 

1335 

234849.14 

2  52  59-8 

2. 

2 

233 

r.66 

13  31 

234825.11 

-25547-8 

2. 

2 

234 

1.66 

13  26 

2348   0.64 

25838.3 

2 

2 

234 

1.66 

1322 

23  4735-75 

3    131-2 

2. 

2 

23-4 

1.67 

13  18 

23  47  10.45 

3   426.4 

2 

2 

23-5 

1.67 

1313 

23464476 

3   723-6 

2. 

2 

235 

1.67 

13    9 

23  46 18.71 

-3  1022.8 

2. 

2 

23-5 

1.67 

13    5 

23455230 

31323-8 

2. 

2 

23.6 

X.68 

13    0 

234525-55 

3  16  26.6 

2. 

2 

23.6 

1.6S 

12  56 

23  44  58.49 

319310 

2. 

2 

23.6 

1.68 

12  52 

234431.12 

32236.9 

2. 

2 

23.6 

1.68 

1247 

2344  3-46 

-32544.1 

2. 

.2 

23.7 

1.68 

1243 

23433554 

32852.6 

2. 

.2 

23-7 

1.68 

1338 

2343   7-39 

332   2.1 

2 

.2 

237 

1.68 

"34 

23  42  39-03 

3  35  ".4 

2 

2 

237 

X.69 

12  29 

23  42  10.47 

33823.5 

2 

.2 

23-7 

1.69 

12  25 

234141.74 

-34135-2 

2 

.2 

237 

1.69 

12  21 

234112.87 

3  4447-3 

2 

.2 

237 

1.69 

12  16 

234043.87 

3  47  59-7 

2 

.2 

237 

1.69 

12  12 

234014.77 

35112.2 

2 

.2 

23.7 

1.69 

12    7 

23394559 

35424.6 

2 

.2 

23-7 

1.69 

"    3 

23  39  '6.35 

-3  57  36.9 

2 

.2 

237 

1.69 

"59 

233847-07 

4  048.9 

3 

,2 

23-7 

1.69 

"54 

23  38  17^78 

4   4   0.5 

2 

,2 

23.7 

1.69 

"50 

23  37  48.49 

4   7  "5 

2 

.2 

23-7 

X.69 

"45 

23  37  19-23 

41021.8 

2 

.2 

23-7 

1.69 

1141 

23  36  50.02 

-41331-1 

2 

2 

23.7 

1.69 

"37 

23  36  20.88 

41639.4 

2 

.2 

23-7 

1.69 

II  32 

233551-83 

4  19  46.6 

2 

.2 

23-7 

1.69 

1 1  28  23  35  22.90 

422  52.6 

2 

.2 

23-7 

1.69 

"  23233454.11 

425572 

2 

.2 

23-7 

1.69 

II  19233425.48 

-429   0.2 

2 

.2 

23-7 

1.69 

"  1423335702 

432    1.4 

2 

.2 

23-7 

1.68 

II  10233328.76 

435   0.9 

2 

.2 

23.7 

1.68 

"    62333    0.72 

43758^5 

2 

.2 

23.6 

1.68 

II    1233232.91     44054^1 

1                   1 

2 

.2 

23.6 

1.68 

10572332    5-35, -4  43  47-4 

2 

.2 

23.6 

1.68 

1053 

233138.08 

-44638.4 

2 

.2 

!23.6 

't.68 

ember,  1915,  —2.5. 
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JTJPITEE,  1915. 

FOR  TRANSIT  AT  WASHINGTON. 


92633J4   1-53 

-S3»33-7 

„.„.6. 

6 

9  ji  13=3  44.41 

534  9-8 

33.7   1.63 

7 

918233337.93 

53542.5 

31.6  1-61 

S 

914333313.08 

537 '0.8 

33.6  I.61 

9 

9    91333356.90 

53834.6 

33.51.60 

9    5333343.38 

-5  39  53  9 

13.4  t.6c 

11 

9    t*3"»8M 

5  41    8.7 

33.41.60 

13 

8  57^3"  15.39 

5  4»j8.9 

"■3 '-59 

'3 

8S3I3333    3.94 

543^4.4 

'3-3  1-59 

14 

849333151.18 

544a5a 

«.»  1.58 

15 

84SI333140.13 

-5  45  "3 

J3.3  ..58 

16 

840:333139.79 

546  "5 

33.11.57 

17 

8  36!33  3>3o.r7 

546590 

33.01.57 

iS 

833l333..,.38 

54740.7 

3.0 

33,01.56 

>9 

8383331    3.13 

54817.6 

a.o 

31.91-56 

30 

8341333055,7a 

-54849-6 

3.0 

31.8  1-55 

31 

830333049,05 

54916.6 

3.0 

31.8  r.55 

33 

8i6!,330  43-i3 

54938.7 

3.0 

"-7  1.55 

33 

8.3>3=o37.98 

5  49  55-8 

3.0 

31.61.54 

34 

8    8J333033.58 

550    8.0 

3.0 

31.6  1-54 

»5 

8   Aijiotg-g*. 

-55015-3 

3.0 

"■SI-S3 

i6 

8    o!333037.o6 

55017-6 

a.o 

"■41.53 

»7 

7  56333034.94 

5SOM-9 

3.0 

"-4  1-5" 

iS 

7  5"3ao33.57 

550   7-3 

3.0 

11-3  1-5* 

39 

74823303J.97 

S  49  S4-8 

3.0 

31.3  LSI 

30 

744333033.13 

-5  49  37-4 

3.0 

31.3 I.JI 

3"j 

7401333034.06 

-5  49'S-» 

3,.,. .SO 

33 1 

5  33  33  (8.69 

'  »3»3  34-99 
J  3333S1.98 
i  3334  9.65 
.333438.00 

5I333447-03 
1  3335  6.71 
)  33  3S2;.o6 
5;332548.os 
i'33  36  9.69 
>  333631.95 
S  [^3  36  S4-84 
■»3  3718,35, 
S'»3'74i'-48 
,338    7.31 

'33833-53' 
133858.46! 
133934-98, 
133953.07: 
133019.73^ 
333047.961 
333116,74- 
S33'46.07[ 
133315-95 
133346.38 


5 '8 59.1 
5 '645.9 
-5  14  38,4 


5  4  37-3 
-S  '59-3 
45917-3 
4563"  5 
4  5341-9 
45048.5 

-447  51.3 
44450.3 
44145-4 
43836.9 
43534-9 

-433  9-3 
4  38  50.3 
43537-5 
4  3*  1.4 
4183I-8 

-41458.9 


8 

19.J 

8 

iQ-i 

8 

19.' 

8 

19. 

8,9., 

8i9-^ 

8,9. 

819.3 

8.9-3 

8 

19,1 

8 

19.1 

8 

19.9 

8 

.8.9 

8 

.8.9 

8 

,8.8 

8 

.8.i 

8 

7 

iS.; 
18.6 

7 
7 

18,6 
.8,^ 

i8.i 

7 

J: 

7 

•" 

;;::; 
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FOR  TRANSIT  AT  WASHINGTON, 


Date. 

Mean 
Time 

of 
Tran- 
sit. 

Ascension. 

Apparent 
Declination. 

Hor. 
Par. 

n 

• 

a 

S.T.olSem. 
Pass.  Mer. 

Date. 

Mean 
Time 

of 
Tran- 
sit. 

Apparent 

Rifcht 
Ascension. 

Apparent 
Declination. 

Hor. 
Par. 

n 

m 

•• 

i 

Is 

h  m 

h  m      8 

•     t     tt 

n 

s 

h  m 

h  m      8 

•     t     tt 

n 

8 

Jan. 

o 

II  12 

55114.13 

+22  18  50.4 

9.6 

0.76 

Feb.  15 

8    I 

54022.43 

+22  23     1.2 

I.O 

9.1 

0.72 

z 

XX    8 

5505351 

22  18  53.7 

9.6 

0.76 

16 

7  57 

54017.72 

22  23  10.9 

I.O 

9.1 

0.72 

9 

II    4 

5503302 

22  18  57.1 

9.6 

0.76 

17 

7  53 

54013.49 

22  23  20.8 

I.O 

9.1 

0.72 

3 

1059 

55012.69 

22  19     0.4 

9.6 

0.76 

18 

7  49 

540   9-75 

22  23  30.9 

I.O 

9.x 

0.72 

4 

1055 

54952.52 

22  19     3.8 

9.6 

0.76 

19 

7  45 

540   6.49 

22  2341.3 

I.O 

9.x 

0.7a 

5 

10  51 

54932.52 

+22  19     7.2 

9.6 

0.76 

20 

741 

540   372 

+22  23  51.9 

I.O 

9.0 

0.71 

6 

1047 

54912.71 

22  19  10.6 

9.6 

0.76 

21 

7  37 

540    1.44 

22  24     2.7 

I.O 

9.0 

O.7X 

7 

1042 

54853.10 

22  19  14.0 

9.6 

0.76 

22 

7  33 

5395964 

22  24  13.8 

I.O 

9-0 

0.71 

8 

1038 

54833.70 

22   19  17.5 

9.6 

0.76 

23 

729 

5  39  58.33 

22  24  25.1 

I.O 

9.0 

0.71 

9 

1034 

54814.52 

22  19  21.0 

9.6 

0.76 

24 

725 

5395750 

22  24  36.6 

I.O 

9.0 

0.71 

lO 

1030 

547  5557 

+22  19  24.6 

9.6 

0.76 

25 

721 

53957.15 

+22  24  48.4 

I.O 

9.0 

0.71 

XI 

1025 

5  47  36.85 

22  19  28.3 

9.6  0.75 

26 

7  17 

53957-30 

22  25     0.4 

I.O 

8.9 

0.71 

12 

10  21 

54718.39 

22  19  32.0 

9.6  0.75 

27 

713 

53957.94 

22  25  12.6 

I.O 

8.9 

O.7X 

13 

10  17 

547   0.20 

22  19  35.8 

9-5  0.75 

28 

7    9 

5  39  5907 

22  25  25.1 

I.O 

8.9 

0.70 

14 

10  13 

54642.28 

22  19  39.7 

9-5 

0.75 

Mar.  I 

7    5 

540  0.68 

22  2537.8 

I.O 

8.9 

0.70 

XS 

10    8 

54624.64 

+22  19  43.7 

9-5 

0.75 

2 

7    I 

540   2.77 

+22  25  50.7 

I.O 

8.9 

0.70 

i6 

10    4 

546   7.30 

22  19  47.8 

95 

0.75 

3 

657 

540   5-34 

22  26     3.8 

I.O 

8.9 

0.70 

17 

10   0 

5  45  50.26 

22  19  51.9 

9.5 

0.75 

4 

654 

540  8.38 

22  26  17. 1 

I.O 

8.8 

0.70 

i8 

956 

5  4533-54 

22    19  56.2 

9-5 

0.7s 

5 

6  50 

54011.92 

22  26  30.6 

I.O 

8.8 

0.70 

19 

9  $2 

54517-14 

22  20     0.6 

9-5 

0.75 

6 

646 

54015.94 

22  2644.3 

I.O 

8.8 

0.70 

ao 

9  47 

545    1 .07 

+22  20     5.1 

9-5 

0.7s 

7 

6  42 

54020.43 

+22  26  58.3 

I.O 

8.8 

0.70 

ai 

9  43 

5  44  45-35 

22  20     9.7 

9-5 

0.75 

8 

638 

54025.40 

22  27   12.4 

I.O 

8.8 

0.69 

aa 

9  39 

54429.98 

22  20  14.4 

9-5 

075 

9 

634 

54030.86 

22  27  26.7 

I.O 

8.8 

0.69 

23 

9  35 

5  44  14.96 

22  20  19.3 

9.4 

0.75 

10 

630 

54036.79 

22  27  41.2 

I.O 

8.8 

0.69 

24 

931 

5  44   0.31 

22  20  24.3 

9.4  o.74| 

II 

6  27 

54043.19 

22  27  55.9 

I.O 

8.7 

0.69 

as 

927 

5  43  46.03 

+22  20  29.5 

9.4 

0.74 

12 

623 

54050.07 

+22  28  10.7    I.O 

8.7 

0.69 

26 

9  22 

54332.13 

22  20  34.8 

9.4 

0.74 

13 

6  19 

5405743 

22  28  25.7 

I.O 

8.7 

0.69 

a; 

9  18 

5  43  18.62 

22  20  40.2 

9-4 

0.74 

14 

615 

541    5-25 

22  28  40.9 

I.O 

8.7 

0.69 

28 

9  14 

543   550 

22  20  45.9 

9-4 

0.74 

15 

611 

54113-54 

22  28  56.2 

I.O 

8.7 

0.69 

29 

9  10 

54252.77 

22  20  51.7 

9.4 

0.74 

16 

6    8 

54122.30 

22  29  II. 6 

I.O 

8.7 

0.68 

30 

9   6 

5  42  40.45 

+22  20  57.6 

9.4 

0.74 

17 

6    4 

54131-52 

+22  29  27.2 

I.O 

8.6 

0.68 

31 

9    2 

54228.54 

22  21     3.8 

9-3 

0.74 

18 

6    0 

54141.20 

22  29  42.9 

I.O 

8.6 

0.68 

Feb 

.     X 

858 

54217.04 

22  21   10. 1 

9-3 

0.74 

19 

556 

54151-33 

22  29  58.8 

I.O 

8.6 

0.68 

a 

853 

542    5-97 

22  21  16.7 

9.3 

0.74 

20 

552 

542    1.92 

22  30  14.7 

I.O 

8.6 

0.68 

3 

849 

54155-32 

22  21  23.4 

9-3 

0.73 

21 

5  49 

54212.97 

22  3030.7 

I.O 

8.6 

0.68 

4 

845 

54145.09 

+22  21  30.3 

9.3  0.73 

22 

5  45 

5  42  24.46 

+22  30  46.8 

I.O 

8.6 

0.68 

5 

841 

54135.30 

22  21  37.5 

9-3  0.73 

23 

541 

5  42  36.39 

22  31     3.0 

I.O 

8.5 

0.68 

6 

837 

5  41  25.96 

22  21  44.8 

9-3 

0.73 

24 

538 

54248.76 

22  31  19.3 

I.O 

8.5 

0.67 

7 

833 

54117.06 

22  21  52.4 

9,2 

0.73 

25 

534 

5  43    1-57 

22  31  35.6 

I.O 

8.5 

0.67 

8 

839 

541   8.61 

22  22     0.2 

I.O 

9.2 

0.73 

26 

530 

5  43  14.80 

22  31  52.0 

I.O 

8.5 

0.67 

9 

8«S 

541   0.61 

+22  22     8.2 

I.O 

9-2 

0.73 

27 

526 

5  43  28.46 

+22  32     8.4 

I.O 

8.5 

0.67 

10 

831 

54053.08 

22  22  16.4 

1.0 

9-2 

0.73 

28 

523 

54342.54 

22  32  24.9 

I.O 

8.5 

0.67 

XI 

817 

54046.01 

22  22  24.9 

I.O 

9.2 

0.73 

29 

519 

54357.05 

22  32  41.4 

I.O 

8.5 

0.67 

12 

813 

54039.40 

22  22  33.6 

I.O 

9.2 

0.72 

30 

515 

54411.97 

22  32  57.9 

I.O 

8.4 

0.67 

13 

8   9 

54033.27 

22  22  42.6 

I.O 

9-2 

0.72 

31 

5" 

54427.30 

22  iZ  14-4 

I.O 

8.4 

0.67 

14 

8   S 

54027.61 

'i'22  22  51.8 

I.O 

9.1 

0.72 

Apr.  X 

5   8 

54443.03 

+22  3330.9   I.O 

8.4 

0.66 

15 

8    I 

54022.43 

+22  23      1.2 

I.O 

9.1 

0.72 

2 

5    4 

5  44  59-17 

+223347.4:  I.O 

8.4 

0.66 

Stellar  mamitudc  at  opposi 

don,  in  Januaiy,  1916,  — o.a. 

[Ept 

lis] 
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SATURN,  1915. 

FOR  TRANSIT  AT  WASHINGTON. 


Date. 


Mean 

Time 

o< 

Tran- 
sit. 


Appaxent 

Right 
Ascension. 


h  m 

h 

Oct.  1 

1828 

2 

1824 

3 

1820 

4 

18  17 

5 

18  13 

6 

18  9 

^ 

7 

18  5 

8 

18  2 

9 

17  S8 

lO 

17  S4 

II 

1750 

12 

1747 

13 

1743 

14 

1739 

15 

173s 

i6 

17  31 

17 

1727 

i8 

1724 

^9 

17  20 

ao 

17  16 

* 

ai 

17  12 

23 

17  8 

23 

17  4 

24 

17  0 

as 

1657 

26 

1653 

27 

1649 

28 

1645 

29 

16  41 

30 

1637 

31 

1633 

» 

Nov.  I 

16  29  7 

2 

I1625  7 

3 

,16  211  7 

1    1  ' 

4 

1x6  17 

7 

5 

I16  i3l  7 

6 

1^6  917 

7 

16  5  7 

8 

16  I  7 

9 

»S57 

7 

10 

IS  53  7 

11 

15  49,  7 

12 

IS  45;  7 

13 

15  41' 7 

14 

1537,7 

IS 

1533  7 

16 

1529 

m      8 
820.72 

833.21 

845-27 
856.90 

9   8.09 

9 18.83 
929.13 

938.99 
948.39 
9  57-34 

o  5-83 
013.87 

021.45 

028.56 

035.21 

041.40 

0  47- 13 
052.38 

057-17 
1.49 

5-33 
8.71 

II. 61 

14-03 
15.98 

17.46 

18.45 
18.97 

19. ox 
18.57 

17-65 
16.25 

14.37 
12.00 

9.16 

5-84 
2.05 

057-78 

053-03 
047.82 

042.15 
036.00 
029.39 
022.33 
o  14.81 

o  6.84 
9  58.42 


Apparent 
Declination. 


+2 

2 
2 
2 
2 

+2 
2 
2 
2 
2 

+2 

2 
2 
2 
2 

+2 
2 

2 
2 
2 

+2 

2 
2 
2 
2 

+2 

2 
2 
2 
2 

+2 

2 
2 
2 
2 

+2 
2 
2 

2 
2 

+2 

2 
2 
2 
2 

+2 
+2 


// 


i 

L 


5635-5 
56  16.9 

55  58.9 
55  41-6 

55  250 

55  9-0 
54  53-8 

54  39-3 
54  25.5 
54  12.4 

54  0.1 
5348.5 
S3  37-7 
53  27.7 
53  18.5 

53  100 
53  2.3 
52  55-4 
52  49-3 
52  44-0 

52  39-6 
52  36.0 

52  33-2 
52  31-2 
52  30.0 

52  29.7 
52  30.2 
52  31-6 
52  33-8 
52  36.8 

52  40.7 
52  45-5 
5251-1 

52  57-6 

53  4-9 

53  13- I 
53  22.2 

5332-1 
53  42.8 

53  54-3 

54  6.7 
54  19-9 
54  33-9 

54  48.8 

55  4-4 
55  20.8 
55  38.0 


Hor. 

i 

Par. 

.•5 

#/ 

// 

I.O 

8.5 

I.O 

8.5 

1.0 

8.5 

I.O 

8.6 

I.O 

8.6 

I.O 

8.6 

I.O 

8.6 

I.O 

8.6 

I.O 

8.6 

I.O 

8.7 

I.O 

8.7 

I.O 

8.7 

I.O 

8.7 

I.O 

8.7 

I.O 

8.7 

I.O 

8.8 

I.O 

8.8 

I.O 

8.8 

I.O 

8.8 

I.O 

8.8 

I.O 

8.8 

I.O 

8.8 

I.O 

8.9 

I.O 

8.9 

I.O 

8.9 

I.O 

8.9 

I.O 

8.9 

I.O 

8.9 

I.O 

9.0 

I.O 

9.0 

I.O 

9-0 

I.O 

9.0 

I.O 

9-0 

I.O 

9.0 

I.O 

9.1 

I.O 

9.1 

I.O 

9.1 

I.O 

9.1 

I.O 

9.1 

I.O 

9.1 

I.O 

9.2 

I.O 

9.2 

I.O 

9-2 

I.O 

9-2 

I.O 

9.2 

I.O 

9.2 

I.O 

9-2 

^.s 


8 

0.67 

0.67 
0.67 
0.67 
0.68 

0.68 
0.68 
0.68 
0.68 
0.68 

0.68 
0.68 
0.68 
0.69 
0.69 

0.69 
0.69 
0.69 
0.69 
0.69 

O 

o 


o. 
o. 
o. 
o. 
o. 

o. 
o. 
o. 
o. 
o. 

o. 
o. 
o. 
o. 
o. 

o. 
o. 
o. 
o. 
o. 

o. 
o. 
o. 
o. 
o. 

o. 
o. 


Date. 


Nov.  1 6 

17 
18 

19 

20 

21 
22 

23 
24 
25 
26 

27 

28 

29 
30 

Dec.  I 

2 

3 
4 
5 
6 

7 
8 

9 
10 

II 
12 

13 
14 

15 

16 

17 
18 

19 
20 

21 
22 

23 

24 

,   25 

26 

2/ 
28 

29 
30 

31 
32 


Mean 
Time 

oC 
Tran- 
sit. 


Apparent 

Risht 
Ascension. 


Apparent 
Dcdmation. 


m    • 


h  m 
529 
525 
521 
5  16 
512 

5  8 
5  4 
5  o 
456 
452 

448 

4  43 
4  39 
4  35 
431 

427 
423 
418 

4  14 
4  10 

4  6 
4  2 
3  57 
3  53 
349 

345 
340 

336 
332 
328 

3  24 
3  19 
3  15 
3  " 
3    6 

3 
258 

2  54 
2  49 

245 
2  41 

237 
2  32 

2  28 

2  24 

2  19 

2  15 


ellar  magnitude  at  opposition,  in  January, 

[Eph  15] 


h    m     8 
7    958.42 

7    9  4957 
940.28 

930.55 
9  20.39 

9  9.81 
858.81 

84739 
835-56 
823.32 

810.69 

7  57-66 

744.24 

73044 
7  16.26 

7  1-72 
646.81 

631-55 
6 15.94 
6  0.00 

543-73 

527.13 
5  10.23 

45303 
435-53 
417.76 
3  59-72 
341-41 
322.86 

3   4.07 

2  4505 
225.81 

2    6.36 

I  46.72 

I  26.89 

I  6.88 
046.71 
o  26.39 
o  5-92 
65945-32 
6  59  24.60 

659  3-77 
65842.84 

65821.84 

658  0.76 

65739-61 
65718.4J 

1916,  — o.a. 


/f 


+2 

2 
3 
2 
2 

+2 

3 
2 
2 
2 


55  380 

55  55-9 

56  14-6 
56  340 

56  54-2 

57  iS-i 
57  36.7 

57  590 

58  32.0 

58  45-6 


Hor. 
Par. 


0f 

I.O 

I.I 
I.I 
I.I 
I.I 

I.I 
I.I 
I.I 
I.I 
I.I 


#* 


9.4  0.74 

9-4 

0.74 

59  9.9  1.1:9.4  0.74 


I.I 
I.I 
I.I 
I.I 


+3 

21  59  34.8 

33  O  0.3 
33  O  36.5 
33  053.3 

+33  I  20.7 

33  I  48.6 

33  3  17. 1 

22  2  46.1 

23  3  15.6 

+33  3  45.6 

33  4  16. 1 

23  447.1 

23  5  18.4 

23  5  50.3 

+33  6  33.4 

33  6  54.9 

33  7  37.7 

33  8  0.9 

33  834.3 

+^2  9  8.0 
22  9  43.0 

22  10  16.3 
33  10  50.7 
33  II  35.3 

+33  13  O.I 

23  13  35.1 
32  13  10.2 

22  13  45-4 

22  14  20.7 

j+22  14  56.1 
22  15  31.6 
22  16  7.1 
22  16  42.6 
22  17  18.1J  I.I 

+22  17  53.6  I.I 


I.I  19.4 


0.74 


i.i;9.4'o.74 
1.119.4.0.74 

I.I  9-4 

I.I  9-4 
9-4 
9-5 
9-5 
9-5 


I 


I.I  9.5 
9-5 
95 
9-5 
9-5 

9-5 

9-5 
9.6 


I.I 
I.I 
I.I 
I.I 

I.I 
I.I 
I.I 
I.I 
I.I 

I.I 
I.I 
I.I 
I.I 
I.I 

I.I 
I.I 
I.I 
I.I 
I.I 

I.I 
I.I 
I.I 
I.I 


0.74 

0.74 
0.74 
0-75 
0.75 
0.75 

0,7s 
0.75 
0.75 
0.75 
0.75 

0.7s 
0.75 

o-rs 


9.6  0.75 


9.6 

9.6 
9.6 


0.7s 

0.75 
0.7* 
9.6  0.76 
9.6  0.76 
9.6 '0.76 

9.61 0.76 
9.6  0.7^ 
9.6 1 0.76 
9.6 '0.76 
9.6  0.76 

9.6  0.7^ 
9.6 1 0.76 

9.610.7^ 
9.6  0.76 
9.6, 0.7^ 

9.6*0.76 


+22  18  29.1,  lA^^Op 


9-2 

0-73 

9-3 

0-73 

9-3 

0-73 

9-3 

0.73 

9-3. 0-73 

9-3 

0.73 
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FOR  TRANSIT  AT  WASHINGTON. 


Mean 

1 

II 

05 

Mean 

• 

Date. 

Time 

ol 
Tran- 
sit. 

Apparrnt 

Bight 
Asoeosion. 

Ap|Mreiit 
Dccbnation. 

Hor. 
Par. 

< 

1 

II 

Date. 

Time 

o< 
Tran- 
sit. 

h  m 

Apparent 

Right 
Ascension. 

Apparent 
Dedanation. 

Hot. 
Par. 

II 

1 

c 

1 

II 

h  m 

h  m      s 

•     §     tt 

8 

h  m     s 

*     1     II 

s 

May  12 

1753 

21 13  15.30 

-164734.3 

0.4 

0.12 

June37 

1450 

21  II  11.62 

-165824.5  0.5 

1.8 

O.I3 

13 

1749 

21  13  16.73 

164739.7 

0.4 

O.I3 

38 

1446 

21  II    4.99 

165855.6 

0.5 

1.8 

O.I3 

14  17  45 

21  13  18.06 

1647  36.2 

0.4 

O.I3 

29 

1442 

21  1058.23 

165937.3 

0.5 

1.8 

O.I3 

15  17  41 

31  13  I919 

164733.6 

0.4 

0.13 

30 

1438 

21  1051.33 

16  59  59-4 

05 

1.8 

O.I3 

16  17  37 

21  1320.13 

1647  21.8 

0.4 

0.13 

July  I 

1434 

21  1044.31 

17    032.1 

0.5 

1.8 

O.I3 

17  17  33 

21  13  20.87 

-1647  21.0 

0.4 

0.13 

2  1430 

21  1037.15 

-17    I    5.40.5 

1.8 

O.I3 

18  17  39 

31  13  31.41 

1647  20.9 

0.4 

0.13 

3  1425 

21  1039.87 

17    1 39.1  0.5 

1.8 

O.I3 

19 '17  25 

31  1321.76 

164731.7 

0.4 

0.12 

4 

14  31 

21  1022.47 

17    213-3 

0.5 

1.8J0.12 

30   17  31 

21  13  21.91 

164733.4 

0.4!  1.7 

0.12 

5 

14  17 

21  1014.94 

17    248.00.5 

1.8 

O.I3 

21    17  17 

21  13  31.87 

1647  26.0 

0.4    1.7 

0.12 

6 

14  13 

21  10    7.30 

17   323-2.0.5 

1.8 

O.I3 

33    17  14 

31  1331.63 

-1647294 

0.4    1.7 

• 

0.12 

7 

14     9 

21   9  59-54 

-17   358.80.5 

1.8 

O.I3 

33    17  10 

31  13  31.19 

1647337 

0.4 

0.12 

8 

14    5 

31   951.67 

17    434.8|o.5 

1.8 

O.I3 

24  17    6 

31  1330.56 

164738.9 

0.4 

O.I3 

9 

14    I 

31   943-70 

17    5  11.2*0.5 

1.8 

O.I3 

35    17     2 

31  13  19.74 

164744.9 

05 

0.13 

10 

1357 

31   935-62 

17    548.1!  0.5 

1.8 

0.13 

36    16  58 

31  13  18.73 

164751.8 

0-5 

O.I3 

II 

1353 

31     937.43 

17   635.4  0.5 

1.8 

O.I3 

27 

1654 

21  13  1753 

-1647595 

0.5 

O.I3 

12 

1349 

31     919-15 

-17    7   3-0 

0.5 

1.8 

O.I3 

28 

16  50 

21 13  l6.I4 

1648    8.1 

0-5 

O.I3 

13 

1345 

31     910.77 

17    741.0 

0.5 

1.8 

O.I3 

29 

16  46 

21  13  14.56 

16  48  17.5 

0-5 

O.I3 

14 

13  41 

31     9     3.30 

17   819.3 

0-5 

1.8 

O.I3 

30 

16  42 

21  13  13.79 

164837.7 

0-5 

O.I3 

IS 

1337 

21     853.74 

17   858.0 

0.5 

1.8 

O.I3 

31 

1638 

31  13  10.83 

164838.7 

0-5 

O.Z3 

16 

1333 

21     845.10 

17   937.0 

0.5 

I.8|o.I3 

i 

June   I 

1634 

21  13     8.69 

-164850.6 

0.5 

O.Z3 

17 

1329 

31     836.38 

-17  10 16.3 

o-S 

1.8    O.I3 

3 

1630 

3113     6.36 

1649  3-3 

o-S 

O.I3 

18 

1325 

21     837.58 

171055.7 

0.5 

1.8 

O.I3 

3 

16  26 

21  13     3-85 

16  49  16.8 

0.5 

O.I3 

19 

13  20 

21     818.71 

17  "35-5 

0.5 

1.8 

0.12 

4 

Z6  32 

21  13     1. 15 

1649311 

0.5 

O.I3 

30 

13  16 

31   8  9.76 

171215.5 

0.5 

1.8 

O.I3 

5 

16  18 

31  1258.27 

16  49  46.3 

0.5 

O.Z3 

31 

13  13 

31   8   0.75 

17  12  55.7 

0.5 

1.8 

O.I3 

6 

16  14 

31  12  55.31 

-1650  3.1 

0.5 

O.I3 

33 

13    8 

31     751-68 

-17  13  36.1]  0.5 

1.8 

0.13 

7 

16  10 

21  13  51.96 

16  50 18.8 

o-S 

0.13 

23 

13    4 

21     742.55 

17  14 16.8  0.5 

1.8 

0.13 

8 

16    6 

311348.53 

165036.3 

0-5 

O.I3 

24 

13    0 

21   733-37 

i7i4S7.6|o.5 

Z.8 

0.13 

q!i6    3 

31  1244.92 

165054.5 

0-5 

O.I3 

25 

13  56 

21     724.13 

171538.6 

0.5 

1.8 

O.I3 

10,1558 

31  13  41.14 

16  51 13.5 

0.5 

O.Z3 

36 

13  53 

31     714.84 

17  16  19.7 

0.5 

1.8 

O.I3 

ii>S54 

31  13  37.18 

-165133-3 

o-S 

O.I3 

37 

13  48 

21   7   5-Si 

-17  17   0.9 

0.5 

1.8 

O.I3 

13 

1550 

311333.05 

16  51  53-8 

0-5 

O.I3 

38 

1244 

21   656.14 

171743.3J0.5 

1.8 

O.I3 

'3 

1546 

31  1338.74 

16  52  15.1 

0-5 

O.I3 

29 

13  40 

21   646.73 

17  1833.6  0.5 

z.8 

O.I3 

X4 

1543 

31  1334.37 

16  52  37.1 

0-5 

0.12 

30 

1235 

21   637.39 

17  19   5-1 

0.5 

1.8 

O.I3 

15 

1538 

31  13  19.63 

16  52  59-9 

0.5 

0.12 

31 

13  31 

21   627.82 

171946.7 

OS 

1.8 

O.I3 

z6 

1534 

31  13  14.82 

-1653233 

0-5 

0.12 

Aug.  I 

12  27 

31     618.32 

-173038.3 

0.5 

z.8 

O.Z3 

17 

1530 

21  13     9.85 

1653474 

0.5 

0.12 

2 

12  23 

21   6  8.79 

17  31     9.9 

0.5 

1.8 

0.13 

18 

15  36 

31  13     4.73 

16  54 12.2 

0-5 

0.12 

3 

12  19 

21    5  59-24 

17  21  51-5 

0.5 

1.8 

O.I3 

19 

IS  33 

211159-43 

165437-7 

o-S 

0.12 

4 

13  IS 

21    549.68 

17  33  33.1 

0.5 

z.8 

0.13 

30 

1518 

31  11  53.98 

1655   3-8 

0-5 

0.12 

5 

12   11 

21    540.12 

17  23  14.7 

0.5 

z.8 

O.I3 

31 

15  14 

311148.38 

-165530.6 

0-5 

0.12 

6 

13      7 

21    530.54 

-172356-3 

0.5 

z.8 

O.Z3 

33 

15  10 

31  1142.62 

165558.0 

0-5 

0.12 

7 

12     3 

21    520.96 

172437-8 

0.5 

1.8 

O.Z3 

23 

IS    6 

31  II  36.71 

165626.1 

0-5 

0.12 

8 

"59 

21    511-38 

1725  19.3 

0.5 

1.8 

O.I3 

24 

IS    2 

21  1130.65 

165654.8 

0-5 

0.12 

9 

"55 

21   5   1.81 

1736    0.5 

0.5 

1.8 

O.I3 

25 

1458 

31  II  34.45 

165724.1 

0.5 

0.12 

10 

"  51 

21   452.25 

173641.8 

0.5 

1.8 

0.13 

36 

14  54 

31  II  18.II 

-1657540 

0-5 

1.8 

0.12 

II 

II  46 

21   442.70 

-172722.9 

0.5 

1.8 

O.I3 

27 

14  50 

31  II  11.62 

-165824.5  0.5 

1.8 

0.12 

12 

II  42 

21   433171 

-1728     3.9  0.5 

1.8 

0.12 

Stellar  magnitude  at  oppcx 
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FOR  TRANSIT  AT  WASHINGTON. 


Date. 

1 
Mean 
Time     Apparent 

dt    •       Right 
Tran-    Ascension. 

1 
Apparent     Hor. 
Dedination    Par. 

I 
1 

Date. 

Mean 
Time 

Tran- 

Ascension. 

Apparent 
Dedination.) 

Hor. 
Par. 

• 

I 

.5 

1 

St 

sit. 

1 

sit. 

I 

if- 

h  m 

h  m      s 

0     t      // 

It 

// 

s 

h  m    h  m      s 

•       t        n          tt 

It 

s 

Aug.  12 

|II42|2: 

t     43317 

-1728    3.9 

0.5 

1.8 

0.12 

Sept.27 

835  205837.75 

-175226.6  0.5 

1-7 

0.12 

13 

II  382] 

[     423.66 

172844.7 

0.5 

1.8 

0.12 

28 

831  205833.07 

1752445 

0.5 

1-7 

0.12 

14 

II  342] 

[     414.18 

172925.3 

OS 

1.8  0.12 

29 

827  205828.56 

1753    1-7 

0.5 

1-7 

0.12 

15 

II  30 

2] 

t    4   4-73 

1730   5-7 

0.5 

1.8  0.12 

30 

823  205824.23 

175318.1 

o-S 

1-7 

0.11 

i6 

II  26 

2] 

^   355-31 

173045-8 

0.5 

1.8  0.12 

Oct.    I 

8  19  20  58  20.07 

17  53  33-7 

o-S 

1-7 

0.13 

17 

II  22 

2] 

f   3  45-93 

-173125.6 

0.5 

1.8 

0.12 

2 

8  15  2058  16.10 

-175348.6 

0.5 

T    •* 

0.12 

i8 

II  18 

2] 

^   336.58 

1732    5-3 

0.5 

1.8 

0.12 

3 

8  II  2058  12.30 

1754   2.7 

0.5 

1.7 

0.12 

19 

II  14 

2] 

[   327.28 

173244.8 

0.5 

1.8 

0.12 

4  8    7  2058  8.69 

17  54  16.0 

0.5 

1-7 

0.12 

20 

II  10 

2] 

t   318.03 

173323.9 

0.5 

1.8 

0.12 

58    3  2058   5.26 

175428.5 

0.5 

1-7 

0.12 

21 

II    6 

2] 

t   3   8.84 

1734   2.7  0.5 

1.8 

0.12 

6  7  59 

2058    2.02 

175440.2 

0.5 

f    m 
*•* 

0.12 

22 

II    I 

2] 

c    259-70 

-17  34  41.2  0.5 

1.8 

0.12 

7  756 

20  57  58.97 

-175451-2 

O-S 

1.7 

0.12 

23 

1057 

2] 

[    2  50.62 

17  35  19.4  0.5 

1.8 

0.12 

8 

7  52,205756.12 

17  55    1-3 

o-S 

1-7 

0.12 

24 

1053 

2] 

[    241.61 

173557.3 

0.5 

1.8 

0.12 

9 

748  205753.45 

17  55  10.6 

0.5 

1.7 

0.12 

25 

1049 

2] 

[    232.67 

173634.8  0.5 

1.8 

0.12 

10 

7  44  20  57  50.97 

175519-1 

0.5 

1-7 

0.12 

26 

10  45 

2] 

[    223.79 

1737  12.0  0.5 

1.8 

0.12 

II 

7  40  [20  57  48.69 

17  55  26.8 

05 

T    ** 

0.12 

27 

10  41 

2] 

[    2  14.99 

"I7  37  48.7 

0.5 

1.8 

0.12 

12  736 

20  57  46.60 

-17  5533-6 

o-S 

T     ** 

0.12 

28 

1037 

21 

[    2    6.26 

173825.1  0.5 

1.8 

0.12 

13,732  205744.71 

17  55  39-6 

0.5 

1-7 

0.12 

29 

^033 

21 

[    157.61 

1739   I.I  0.5 

1.8 

0.12 

14,7  28  205743.01 

175544.8 

0.5 

T    •» 
1./ 

0.12 

30 

10  29 

2] 

[    14905 

173936.6 

05 

1.8 

0.12 

15,7  24  205741.52 

175549-1 

0.5 

1-7 

0.12 

31 

1025 

2] 

[    140.58 

174011.7 

0.5 

1.8 

0.12 

16 

7  20 

205740.23 

17  55  52.6 

0.4 

1.7 

0.12 

Sept.  I 

10  21 

2] 

[    132.21 

-174046.3 

0.5 

1.8 

0.12 

17I7  16 

205739.14 

-17  55S5-2 

0.4 

1-7 

0.12 

2 

10  17 

2] 

^    123.93 

17  41  20.5 

0.5 

1.8 

0.12 

18' 7  12 

1 ' 

205738.25 

17  55  57-0 

0.4 

1-7 

ai2 

3 

10  13 

21 

^    115-75 

17  41  54.2 

0.5 

1.8  0.12 

i9!7    8 

205737-56 

17  55  58.0 

0.4 

1-7 

0.12 

4 

10    9 

21 

[    I    7.67 

174227.4 

0.5 

1.8  |O.I2 

2o|7    5 

205737.07 

175558.1 

0.4 

1-7 

0.12 

5 

10    4 

21 

:   059.70 

1743   0.1 

0.5 

1.8 

0.12 

21    7     0 

j 

205736.79 

17  55  57-4 

0.4 

1-7 

0.12 

6 

10    0 

21 

[    051.84 

-174332.3 

OS 

1.8 

0.12 

22,6  56 

205736.71 

-17  55  55-8 

0.4 

1-7 

ai2 

7 

956 

21 

[    044.08 

1744  3-9 

0-5 

1.8  ,0.12 

23  6  52 

20  57  36.83 

175553-4 

0.4 

1-7 

0.12 

8 

952 

2] 

^   036.45 

1744350 

OS 

I.8|o.I2 

24  6  48 

205737.16 

175550.1 

0.4 

1-7 

0.12 

9 

948 

21 

[    028.94 

1745    5-6  0.5 

1.8 

0.12 

25  644 

205737-69 

175546.0 

0.4 

1-/ 

0.12 

10 

944 

21 

c    021.55 

1745355 

0.5 

1.8 

0.12 

26 , 6  40 

1 

20  57  38.42 

175541.0 

0.4 

1.7 

0.12 

II 

940 

21 

:   014.28 

-1746   4.9 

0.5 

1.8 

0.12 

27  637 

20  57  39-36 

-17  55  35-2 

0.4 

1./ 

O.II 

12 

936 

21 

[   0   7.15 

17  46  33-7 

0.5 

1.8 

0.12 

2^  633 

205740.50 

175528.6 

0.4 

1.7 

0.12 

13 

932 

21 

[   0  0.16 

1747    1.9 

0.5 

1.8 

0.12 

29  6  29 

205741.85 

175521.1 

0.4 

1./ 

0.12 

14 

928 

2C 

>  59  53.30 

17  47  29-41 0.5 

1.8 

0.12 

30 

625 

205743-40 

175512.7 

0.4 

1.7 

0.12 

15 

924 

2C 

>  59  46.58 

174756.3 

0.5 

1.8 

0.12 

31 

6  21 

205745.16 

1755  3-5 

0.4 

1-7 

0.13 

16 

9  20 

2C 

)  59  40.00 

-174822.6 

0.5 

1.8 

0.12 

Nov.   I 

617 

205747.12 

-175453-4 

0.4 

1-7 

0.13 

17 

9  16 

2C 

>  59  33-57 

174848.2 

0.5 

1.8 

0.12 

2J613 

205749,29 

175442.5 

0.4 

1-7 

0.12 

18 

9  12 

2C 

>  59  27.28 

17  49  13. 1 

0.5 

i 

0.12 

369 

205751.66 

175430.7 

0.4 

1-7 

0.13 

19 

9    8 

2C 

>  5921. 15 

17  49  37-4 

0.5 

X  ■  / 

0.12 

465 

20  57  54.23 

175418.1 

0.4 

i-i 

0.12 

20 

9    4 

2C 

>59iS-i7 

1750    i.o 

0.5 

X  •  / 

0.12 

56    I 

205757-01 

17  54   4-6 

0.4 

1.7 

0.13 

21 

9    0 

2C 

>59  9-35 

-175023.9 

0.5 

X  •  / 

0.12 

6  558 

2058  0.00 

-175350.3 

0.4 

1.7 

0.11 

22 

85s 

2C 

)59  3-68 

17  5046.1 

0.5 

X  •  y 

0.12 

7  5  54 

2058  3.19 

17  53  35-2 

0.4 

1.7 

0.12 

23 

851 

2C 

>  58  58.17 

1751    7-6 

0.5 

X  ■  y 

0.12 

8  550 

2058  6.58 

175319-2 

0.4 

1.7 

0.12 

24 

847 

2C 

>  58  52.82 

175128.5 

OS 

I 

0.12 

9  546 

2058  10.18 

17  53    2.3 

0.4 

1/ 

013 

25 

843 

2C 

>  58  47.63 

175148.6 

0.5 

i 

0.12 

10 

542 

205813.98 

175244.6 

0.4 

1-7 

0.12 

26 

839 

2C 

>  58  42.61 

-1752   8.0  0.5 

i 

0.12 

11   538 

205817.98 

-17  52  26.1 

0.4 

1.7    0.13 

27 

835 

2C 

>5837-75 

-175226.6,0.5 

i 

0.12 

12 

5  34 

205822.18 

-1752   6.7 

0.4 

1./ 

0.13 

Stellar  nuiKnitude  at 

oppoa 

tition.  in 

August,  1 91 5,  6.0. 
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FOR  TRANSIT  AT  WASHINGTON. 


Date. 

Mean 

Time 

ol 

Tran- 
sit. 

Apparent 

Right 
Ascension. 

1 

Api>arent 
Declination. 

Hor. 
Par. 

Semidiam. 

Hi 

Date. 

Mean 
Time 

Tran- 
sit. 

Apparent 

Riirht 
Ascension. 

Apparent 
Declination. 

Hor. 
Par. 

If 

■ 

a 

99 

li 

.  h   m 

h  m      s 

0       r        /# 

If 

1$ 

s 

h  m  h   m     s 

•      t       n 

8 

Jan.    o 

1327 

8  6  40.58 

+195242.3 

0.3 

3 

0.09 

Feb. I 5 

10  21  8    I  29.37 

+20     835.9 

0.3 

1-3 

0.09 

I 

1323 

8  6  34.05 

19  53    2.4 

0.3 

3 

O.OQ 

16 

10  17  8    123.37 

20     854.4 

0-3 

1-3 

0.09 

2 

13  19 

8  6  27.48 

195322.6 

0.3 

3 

0.09 

17 

10  13  8    I  17.44 

20  9  12.6 

0.3 

1-3 

0.09 

3 

13  IS 

8  6  20.85 

195342.9 

0.3 

3 

0.09 

18 

10    9 

8    I  11.59 

20  930.6 

0.3 

1-3 

0.09 

4 

13  " 

8  6  14.18 

1954  3-4 

0.3 

3 

0.09 

19 

10    5 

8    I    5.82 

20  948.4 

0.3 

1-3 

0.09 

S 

13     7 

8  6    7.47 

+19  54  24.0 

03 

3 

0.09 

20 

10    I 

8    I    0.13 

+2010  5.9 

0.3 

1-3 

0.09 

6 

13    3 

8  6    0.71 

195444.8 

0.3 

3 

0.09 

21 

9  57 

8    054.53 

20 10  23.1 

0.3 

1-3 

0.09 

7 

"59 

8  5  5391 

1955   5-7 

03 

3 

0.09 

22 

9  53 

8  049.02 

20 10  40. 1 

0.3 

1-3 

0.09 

8 

12  55 

8  5  47  07 

195526.7 

0.3 

3 

0.09 

23 

9  49 

8   043.59 

20 10  56.8 

0.3 

1-3 

0.09 

9 

1251 

8  5  40.20 

195547-8 

0.3 

•3 

0.09 

24 

9  45 

8  038,25 

20 II  13.3 

0.3 

1-3 

0.09 

lO 

"47 

8  5  33  30 

+1956  8.9 

0.3 

3 

0.09 

25 

941 

8  033.01 

+20  IZ  29.6 

0.3 

1-3 

0.09 

ZI 

1243 

8  5  26.37 

195630.2 

0.3 

3 

0.09 

26 

9  37 

8  027.86 

20  zz  45.6 

0.3 

1-3 

0.09 

12 

1239 

8  5  1942 

195651.5 

0.3 

3 

0.09 

27 

9  33 

8  022.81 

20  Z2     Z.3 

0.3 

1-3 

0.09 

13 

1235 

8  5  12.45 

195712.9 

0.3 

3 

0.09 

28 

929 

8   017.86 

2012  16.7 

0-3 

1-3 

0.09 

14 

12  31 

85    5-46 

19  57  34.3 

0.3 

3 

0.09 

Mar.  I 

925 

8  013.00 

20 12  51. 8 

0.3 

1-3 

0.09 

IS 

12  27 

8  4  58.45 

+19  57  55-8 

0.3 

•3 

0.09 

2 

9  21 

8   0  8.25 

+20  Z2  46.6 

0.3 

1-3 

0.09 

i6 

12  23 

8451.44 

19  58 17-3 

0.3 

3 

0.09 

3 

917 

8  0  3.60 

20  Z3     Z.2 

0.3 

1-3 

0.09 

17 

12  18 

8  4  44.41 

195838.8 

0.3 

■3 

0.09 

4 

913 

7  59  5905 

2OZ3Z5.4 

0.3 

1-3 

0.09 

i8 

12  14 

843738 

1959  0.4 

0.3 

•3 

0.09 

5 

9   9 

7  59  54.61 

20  13  29.3 

0.3 

1-3 

0.09 

19 

12  10 

8  4  30-34 

19  59  21.9 

0.3 

•3 

0.09 

6 

9    5 

75950.28 

201342.9 

0.3 

1-3 

0.09 

20 

12    6 

8  4  23.30 

+195943-5 

0.3 

•3 

0.09 

7 

9    I 

7  59  46.06 

+20  13  56.2 

0.3 

1-3 

0.09 

21 

12    2 

8  4  16.27 

20  0   5.1 

0.3 

3 

0.09 

8 

857 

7  5941-95 

2014    9.2 

0.3 

1-3 

0.09 

22 

II  58 

84    924 

20  026.6 

0.3 

•3 

0.09 

9 

853 

7593796 

20  14  21.8 

0.3 

1-3 

0.09 

23 

"54 

8  4    2.22 

20  048.1 

0.3 

•3 

0.09 

10 

849 

75934-09 

20 14  34. 1 

0.3 

1-3 

0.09 

24 

II  50 

8  3  55.22 

20  X   9.5 

0.3 

-3 

0.09 

II 

845 

75930.33 

20 14  46. 1 

0.3 

1-3 

0.09 

25 

II  46 

8  3  48.23 

+20  130.9 

0-3 

•3 

0.09 

12 

841 

7  59  26.69 

+20 14  57.8 

0.3 

1-3 

0.09 

36 

II  42 

8341.25 

20  152.2 

0.3 

•3 

0.09 

13 

837 

75923-17 

2015  9.1 

0.3 

1-3 

0.09 

27 

II  38 

8  3  34.29 

20  213.5 

0.3 

•3 

0.09 

14 

833 

7  59 1977 

20  15  20.1 

03 

1-3 

0.09 

28 

II  34 

8327.36 

20  234.7 

0.3 

3 

0.09 

15 

829 

7  59 16.49 

201530.7 

0.3 

1-3 

0.09 

29 

II  30 

8  3  20.45 

20  255.8 

0.3 

3 

0.09 

16 

82s 

7  59  13-34 

20  15  41.0 

0.3 

1-3 

0.09 

30 

II  26 

8313-56 

+20  316.9 

0.3 

3 

0.09 

17 

821 

75910.31 

+201550.9 

0.3 

1-3 

0.09 

31 

II  22 

83    6.71 

20  337-8 

0.3 

3 

0.09 

18 

817 

7  59   7-41 

2016    0.4 

0-3 

1-3 

0.09 

Feb,    I 

II  18 

8  2  59.89 

20  358.7 

0.3 

•3 

0.09 

19 

813 

7  59  464 

2016    9.6 

03 

1-3 

0.09 

2 

II  14 

8253,11 

20  419.5 

0.3 

3 

0.09 

20 

8    9 

7  59   2.00 

20  16  18.4 

0.3 

1.3 

0.09 

3 

II  10 

8  2  46.37 

20  440.1 

0.3 

3 

0.09 

21 

8    5 

7  58  59-49 

201626.9 

0.3 

1-3 

0.09 

4 

II    6 

8  2  39.66 

+20   5  0.6 

0.3 

•3 

0.09 

22 

8    I 

75857-" 

+201635.0 

0.3 

1-3 

0.09 

5 

iz    2 

8  2  33.00 

20   521.0 

0.3 

3 

0.09 

23 

7  57 

7  58  54.87 

201642.7 

0.3 

1-3 

0.09 

6 

1058 

8  2  26.39 

20   541.2 

0.3 

3 

0.09 

24 

7  53 

75852.75 

20  16  50.0 

0.3 

1-3 

0.09 

7 

1054 

8  2  19.82 

20  6   1.3 

0.3 

3 

0.09 

25 

7  49 

75850.77 

201657.0 

0.3 

1-3 

0.09 

8 

1050 

8  2  13.31 

20  621.2 

0.3 

■3 

0.09 

26 

7  45 

7  58  48.92 

2017     3.6 

• 

0.3 

1-3 

0.09 

9 

1046 

82    6.85 

+20  641.0 

0.3 

3 

0.09 

27 

741 

75847.21 

+2017     9.8 

0.3 

1-3 

0.09 

xo 

10  41 

8  2    0.45 

20   7   0.6 

0.3 

3 

0.09 

28 

7  37 

7  5845-63 

2017  15.6 

0.3 

1-3 

0.09 

II 

1037 

8  I  54.10 

20   7  20.0 

0.3 

3 

0.09 

29 

7  33 

75844.18 

2OI72I.I 

0.3 

1-3 

0.09 

12 

1033 

8  z  47.82 

20   739-3 

0.3 

3 

0.09 

30 

729 

75842.87 

201726.2 

0.3 

1-3 

0.09 

13 

1029 

8  I  41.60 

20   758.4 

0.3 

3 

0.09 

31 

725 

75841.70 

201730.9 

0.3 

1-3 

0.09 

14 

1025 

8  I  35-45 

+20  817.3 

0.3 

3 

0.09 

Apr.  I 

7  21  75840.66 

+201735.2 

0.3 

1.3 

0.09 

15 

10  21 

8  I  29.37 

+20  835.910.3 

3 

0.09 

2 

7  18175839.76 

+201739.1 

0-3 

1-3 

0.09 

Stellar  magnitude  at  opposition,  in  January,  X915.  7. 7. 
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FOR  TRANSIT  AT  WASHINGTON. 


Apr.  I 

2 

3 
4 
5 
6 

7 
8 

9 

lO 

II 

12 

13 
14 
15 
i6 

17 
i8 

19 

20 

Oct.  21 
22 

24 
25 
26 
27 
28 
29 

30 
31 

Nov.  I 
2 

3 
4 

5 
6 

7 
8 

9 
10 
II 
12 

13 
14 

15 
16 


A|>p«Lfmt 

Richt 
Ascension. 


h   in 

7  21 

718 
714 

7  10 
7    6 

7  2 
658 
654 
6  50 

646 

6  42 
638 

634 
630 
626 

6  22 
6  18 

6  IS 
6  II 

6    7 


1820 

»i 

18  16 

81 

18  12!  8  I 

18    9  81 

18    5!8i 

18    I  81 

1757  81 

17  53 

I81 

1749J81 

1745 

81 

17  41 

81 

1737 

81 

1733 

81 

1729 

81 

1725 

81 

17  21 

81 

1717 

81 

17  13 

81 

17    9 

81 

17    6 

81 

17    2 

81 

1658 

81 

1654 

81 

16  50 

81 

1646 

81 

16  42 

8i< 

1638 

8i< 

m      8 
58  40.66 

583976 
5839.00 

58  38.38 
5837.89 

5837.54 

583733 
5837.26 

5837-33 
5837-54 

5837-89 
5838.38 
5839.01 

583978 
5840.68 

5841.73 
5842.92 

5844.25 

584572 
5847-32 

[9  17.01 
[9  18.98 
[920.81 
[922.50 
[924.06 

'925-47 

926.75 
[927.88 

[9  28.88 

[929.73 

1930.45 
[931.02 

[931.46 

[931.76 

[931.91 

[931.92 

^931-79 
^931-52 
[931.11 

^9  30-56 

[9  29.87 
[929.04 
[9  28.07 
[9  26.96 
[925.72 

9  24-34 
922.83 


Apparent     Hor- 
Dedination.  Par. 


+201735.2 
20  17  39.1 
20x742.6 
201745.8 
201748.5 

+20  17  50.9 
201752.9 

201754.5 

20 17  55-7 
201756.5 

+2017  56,9 
20 17  56.9 
201756.5 
201755.7 
201754.5 

+2017  52.9 
201750.9 
201748.5 
201745.7 
201742.6 


0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

^•3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 


+ 


9  16  56.0,  0.3 


91649.5 


0.3 
0-3 


91643.4 
91637.8:0.3 

91632.7  0.3 

9  1628.0  0.3 

91623.8  0.3 
9  16  20.0'  0.3 
9  16  16.71  0.3 
9  16  13.9. 0.3 

9  1611.5' 0.3 
9  16  9.6  0.3 
9  16  8.2  0.3 
9  16  7.2  0.3 
916   6.7  0.3 

916   6.7  0.3 
916    7.1  0.3 
9 16   8.0  0.3 
9  16  9.41  0.3  ; 
916  II. 2  0.3 

9  16  13.5  0.3 
9  16 16.3  0.3 
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560  ECLIPSES,  1915. 

In  the  year  191 5  there  will  be  two  eclipses,  both  of  the  sun. 

I. — An  Annular  Eclipse  of  the  Sun,  191 5,  February  13,  invisible  at  Washington. 

ELEMENTS  OF  THE  ECLIPSE. 

d       h     m        s 

Greenwich  mean  time  of  6  in  right  ascension,  February  13  16  22  35.0 

h      zn        8  s  s 

Sun  and  Moon's  R.  A.  21  46  49.92  Hourly  motiqjns  9.80  and  124.66 


It  I      tt 


Longitude  from 
Greenwich. 
•         1 

Latitude. 
•         * 

59  40.8  E. 

31  45-3  S. 

42  35- 1  E. 

35  49-7  S. 

117  57.1  E. 
174  53.8  E. 
158    9.3  E. 

26  29.7  S. 

13    9-8  X. 
17  17.4  X. 

Sun's  declination  13  23  39.8  S.  Hourly  motion  o  50.4  X, 

Moon's  declination         13  36  27.3  S.  Hourly  motion  13  56.2  X. 

Sun's  equa.  hor.  parallax  8.9  Sun's  true  semidiameter  16  11.7 

Moon's  equa.  hor.  parallax  57  16.8  Moon's  true  semidiameter  15  35.8 

CIRCUMSTANCES  OF  THE  ECLIPSE. 

Greenwich  Mean 
Time. 

d      h        m 

Eclipse  begins  Feb.  13  13  41.7 
(Antral  eclipse  begins  13  14  44-4 
Central  eclipse  at  local  ap- 
parent noon  13  16  22.6 
Central  eclipse  ends  13  18  22.0 
Eclipse  ends                              13  19  24.8 

II. — An  Annular  Eclipse  of  the  Sun,  1915,  August  10,  invisible  at  Washington. 

ELEMENTS  OF  THE  ECUPSE. 

d       h     m        s 

Greenwich  mean  time  of  6  in  right  ascension,  August  10  10  51  37.5 

h      m        a  8  s 

Sun  and  Moon's  R.  A.    918  36.62  Hourly  motions  9.50  and  122.69 

Sun's  declination  15  41   17.3  N.  Hourly  motion  o  43.7  S. 

Moon's  declination         15  42     i.i  N.  Hourly  motion  12  29.7  S. 

Sun's  equa.  hor.  parallax  8.7  Sun's  true  semidiameter      15  46.8 

Moon's  equa.  hor.  parallax  56  10.4  Moon's  true  semidiameter  15  17.7 

CIRCUMSTANCES  OF  THE  ECLIPSE. 

Greenwich  Mean 
Time. 

d      h        m 

Eclipse  begins  Aug.  10  7  56.1 
Central  eclipse  begins  10  8  59.0 
Central  eclipse  at  local  ap- 
parent noon  10  10  51.6 
Central  eclipse  ends  10  12  45.4 
Eclipse  ends  10  13  48.2 

The  regions*  within  which  the  eclipses  of  the  Sun  are  visible  are  laid  down  on 
the  accompanying  charts,  from  which,  by  means  of  the  dotted  lines,  the  Greenwkh 
mean  times  of  beginning  and  ending  at  any  place  may  be  found  with  an  uncertainty 
which  will  vary  from  three  or  four  minutes  for  a  high  Sun  to  fifteen  or  twenty 
minutes  when  the  Sun  is  near  the  horizon. 

[Eph  15] 


Longitude  from 

Greenwich. 

•         / 

Latitoik. 

145  27.3  E. 

22   57.5  N. 

129  39.2  E. 

23  12.3  N. 

161  35.0  W. 

16  32.4  N. 

106  31.3  W. 

21  55-9  S. 

122  17.9  W. 

22  10.7  s. 
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BESSEUAN  ELEMENTS  OF  THE  ANNULAR  ECLIPSE  OF  THE  SUN,  191 5, 

FEBRUARY  13. 


Greenwich 
Mean 

Coordinates  ci  Center 

ol  Shadow  on 
Fundamental  Plane 

Direction  of  Axis  of  Shadow. 

Radius  of  Penumbra 

and  Shadow  on 
Fundamental  Plane. 

Time. 

X 

y 

Log  sin  J 

Log  cos  ^ 

M 

h 

/s 

h     xn 

•          / 

13  40 

-1.32400 

--O.84413 

-9.36598 

+9.98796 

201     23.9 

+0.55604 

+0.01007 

50 

1.24256 

0.80602 

9-36591 

9.98796 

203    53.9 

0.55607 

O.OIOIO 

14     0 

-I.161II 

-0.76791 

-9.36584 

+9.98797 

206    24.0 

+0.55610 

+O.OIOI3 

10 

1.07967 

0.72979 

9.36576 

9.98797 

208    54.0 

0.55613 

O.OIOI6 

20 

0.99823 

0.69167 

9.36569 

9.98797 

211    24.0 

0.55616 

O.OIOI9 

30 

0.91679 

0.65354 

936562 

9.98798 

213  54-0 

0.55619 

0.01022 

40 

0.83535 

0.61541 

9.36555 

9.98798 

216  24.0 

0.55621 

0.01024 

50 

0.75391 

0.57727 

9.36548 

9.98799 

218  54.0 

0.55624 

0,01027 

15      0 

-0.67247 

-0.53912 

-9.36541 

+9.98799 

221  24.0 

+0.55627 

+0.01030 

10 

0.59103 

0.50097 

936534 

9.98799 

223  54-1 

0.55629 

0.01032 

2a 

0.50960 

0.46282 

936527 

9.98800 

226  24.1 

0.55632 

0.01035 

30 

0.42816 

0.42465 

9.36519 

9.98800 

228  54.1 

0.55634 

0.01037 

40 

0.34673 

0.38649 

9.36512 

9.98801 

231  24.1 

0.55636 

0.01039 

50 

0.26530 

0.34832 

9.36505 

9.98801 

233  54-1 

0.55639 

0.01042 

16    0 

-0.18388 

-0.31014 

-9-36498 

■I-9.9880I 

236  24.1 

+0.55641 

+0.01044 

10 

0.10245 

0.27196 

9.36491 

9.98802 

238  54.2 

0.55643 

0.01046 

20 

-0.02103 

0.23377 

9.36484 

9.98802 

241  24.2 

0.55645 

0.01048 

30 

-10.06039 

0.19558 

9.36477 

9.98803 

243  54.2 

0.55647 

0.01050 

40 

O.I  41 80 

0.15739 

9.36470 

9.98803 

246  24.2 

0.55649 

0.01052 

50 

0.22321 

O.I1919 

9-36462 

9.98804 

248  54.2 

0.55651 

0.01054 

17    0 

-10.30462 

-0.08098 

-936455 

■1-9.98804 

251  24.2 

+0.55653 

+0.01056 

10 

0.38603 

0.04277 

9-36448 

9.98804 

253  54-2 

0.55655 

0.01058 

20 

0.46743 

-0.00456 

9.36441 

9.98805 

256  24.3 

0.55656 

0.01059 

30 

0.54882 

+0.03366 

9.36434 

9.98805 

258  54.3 

0.55658 

O.OIO61 

40 

0.63022 

0.07188 

9.36427 

9.98806 

261  24.3 

0.55660 

0.01063 

50 

O.71160 

O.IIOIO 

9.36420 

9.98806 

263  54-3 

0.55661 

0.01064 

18    0 

-K5.79299 

+0.14833 

-9.36412 

+9.98806 

266  24.3 

+0.55663 

+0.01065 

10 

0.87437 

0.18656 

9.36405 

9.98807 

268  54.3 

0.55664 

0.01067 

20 

0.95574 

0.22480 

9.36398 

9.98807 

271  24.3 

0.55665 

0.01068 

30 

1. 037 1 1 

0.26304 

9.36391 

9.98808 

273  54.4 

0.55667 

0.01070 

40 

1.11847 

0.30128 

9.36384 

9.98808 

276  24.4 

0.55668 

O.OIO7I 

50 

1. 1 9983 

0.33953 

9.36377 

9.98808 

278  54-4 

0.55669 

0.01072 

19    0 

+1.28118 

+0.37778 

-9.36369 

+9.98809 

281  24.4 

+0.55670 

-10.01073 

10 

1.36253 

0.41604 

9.36362 

9.98809 

283  54-4 

0.55671 

0.01074 

20 

1.44387 

0.45429 

9.36355 

9.98810 

286  24.4 

0.55672 

0.01075 

30 

+1.52520 

+0.49255 

-9.36348 

+9.98810 

288  54.4 

+0.55673 

+0.01076 

Greenwich  H 

ean 

Lojrx' 

for 

z  Minute. 

Log/ 

for 

z  Minute. 

LogM' 

for 

z  Minute. 

Log  Tangents  of  Angle 

s  of  Cones. 

Time. 

Penumbra. 

Shadow. 

h     n 
13      0 

1 

+7.9108 

+7.5806 

+I.1761 

a 

+7-67532 

+' 

7.67315 

14      0 

7.9108 

7-5811 

I.I761 

7.67531 

r-67315 

15      0 

7.9108 

7.5815 

I.I761 

7.67531 

r.67314 

16      0 

7.9108 

7.5818 

I.1761 

7.67531 

7-67314 

17      0 

7.9107 

7.5821 

I.1761 

7.67531 

7-67314 

18      0 

7.9105 

7.5824 

1,1761 

7.67530 

7.67313 

19      0 

7.9103 

7.5827 

I.I761 

7.67530 

7.67313 

20      0 

+7.91OI 

+7.5829 

+  1.1761 

+7.67530 

+' 

7.67313 

33*8 

l**- 

'I9IS 

.36 

[Ep 

>hi5] 
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PATH  OF  THE  ANNULUS  DURING  THE  ANNULAR  ECLIPSE  OF  THl 

SUN,  1915,  FEBRUARY  13. 


Northern  Limit  of  Amrahis 
Path. 

OentmlUne. 

Soothem  Lhnit  of  Annuhis 
Path. 
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Mean 
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•        / 
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•            r 
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-39  41 -2 

77  18.4 
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39 

29.6 
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40  24.0 

81  52.6 

2  la^ 

10 

39 

7.3 

86    9.9 

39  33.5 
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2  10.C 

15 

38 

37.1 

89  47  0 

39     2.2 

89  48.8 
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89  50.4 

2    9-! 

20 

38 

0.8 

93    1.2 

38  24.9 
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38  49.1 
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2    9.] 

25 

37 

195 

95  56.9 

37  42.6 
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2    8.( 

30 

-36 
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98  37.2 

-36  56.4 
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35 

35 

45.6 
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36     6.9 

101  13.5 
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2    7.7 

40 

34 

53.9 

103  20.1 

35  14.4 

103  30.5 

35  35.0 

103  40.8 

2    7.3 

45 

33 

59.8 

105  26.2 

34  19.5 

105  37.4 

34  39-3 

105  48.7 

2    6.8 

50 

33 

3.4 

107  23.6 

33  22.4 

107  35.7 

33  414 

107  47.7 

2    6.3 

55 

32 

50 

109  13.6 

32  23.3 

109  26.3 

32  41.7 

109  39.0 
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16     0 

-31 

4.8 

no  57.0 

-31  22.5 

III  10.3 
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III  23.6 
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5 

30 

30 
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30  37.3 
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10 

28 
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15 

27 
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28  II. I 
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20 

26 

48.9 

"659.7 

27     4.6 

117  14.7 
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117  29.7 

2    4-2 

25 

25 

41.5 

118  20.7 

25  56.8 

118  36.0 

26  12.2 

118  51.4 

2    4.0 

30 

-24 

32.9 

119  38.9 

-24  47-8 

119  54-5 

-25     2.9 

120  10.2 

2    3-9 

35 

23 

23.0 

120  54.8 

23  37-7 

121  10.7 

23  52.4 

121  26.8 
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40 

22 

11.9 
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22  26.3 
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2   37 

45 

20 

59.6 

123  21.4 
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123  38.0 
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2   37 

50 

19 

46.0 

124330 

20    0.0 

124  49.9 

20  14. 1 
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55 

18 

31. 1 

125  44.2 

18  45.0 

126    1.4 

18  58.9 
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17    0 

-17 

14.9 

126  55.3 

-17  28.7 

127  12.9 

-17  42.5 

127  30.7 

2   4-1 

5 

15 

57.3 

128    6.8 

16   II.O 

128  24.8 

16  24.8 

128  43.1 

2   44 

10 

14 

38.1 

129  19.4 

14  51-8 

129  37.8 

15     5.6 

129  56.5 

2   47 

15 

13 

17.3 

130  33-5 

13  311 

130  52.4 

13  44-9 

131  11.6 

2    51 

20 

II 

54.8 

131  49.8 

12     8.6 

132    9-3 

12  22.5 

132  29.0 

2    5-6 

25 

10 

30.4 

133    9.0 

10  44-3 

133  29.1 

10  58.3 

133  494 

2   6.1 

30 

-  9 

3-9 

134  32.0 

-  9  17.9 

134  52.8 

-  9  32.0 

135  13.8 

2    6.7 

35 

7 

34.9 

135  59.9 

7  49.1 

136  21.5 

8    3.5 

136  43.3 

2    7-4 

40 

6 

3.2 

137  33.9 

6  17.7 

137  56.4 

6  32.3 

138  19.1 

2    8.1 

45 

4 

28.3 

139  15.8 

4  43.1 

139  39.4 

4  58.0 

140    3.2 

2   8.9 

0 

50 

2 

49.8 

141    7.8 

3     4.9 

141  32.6 

3  20.1 

141  57.7 

2    9-» 

55 

-  I 

6.6 

143  12.8 

-  I  22.1 

143  39.2 

-  I  37-7 

144    5-8 

2  10.7 

18    0 

+  0 

42.4 

145  35.4 

+  0  26.5 

146    3-8 

+  0  10.4 

146  32.4 

2  11.7 

5 

2 

39.0 

148  22.8 

2  22.7 

148  53.8 

2     6.1 

149  25.2 

2  12.5 

10 

4 

46.8 

151  48.0 

4  300 

152  23.0 

4  13.1 

152  58.6 

2  140 

IS 

7 

12.8 

156  19-2 

6  56.0 

157    1-7 

6  39.2 

157  45-2 

2  154 

20 

10 
+13 

22.1 

163  35.6 

10    8.6 

164  43.0 

9  55-9 

165  56.6 
175    8.5  Ej 

2  17-^ 

Limits. 

46.2 

174  39.3  E. 

+13     9.8 

174  53.8  E. 

+12  33.3 

.    .  • 

[Bi 

?hi5l 
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BESSEUAN  EI/EMENTS  OF  THE  ANNULAR  ECLIPSE  OF  THE  SUN,  1915, 

AUGUST  10. 


Coordinates  ol  Center 

Radius  of  Penumbra 

^^fCOH^TlCU 

of  Shadow  on 

Directifln  of  Axis  of  Shadow. 

and  Shadow  on 

Mean 

Fundamental  Plane. 

Fundamental  Plane. 

Tune. 

X 

y 

Loffsini 

Log  cost/ 

^ 

h 

h 

h     m 

0                 / 

7  50 

-1 .471 99 

+0.64791 

+9.43296 

+9-98344 

116  10.2 

■K).55487 

+0.00891 

8     0 

-1-39095 

+0.6 1 301 

+9.43290 

+9.98344 

118  40.2 

■K).55486 

+0.00890 

10 

1. 30991 

0.57810 

9.43285 

9.98345 

121    10.2 

0.55485 

0.00889 

20 

1.22886 

0.54319 

9.43280 

9.98345 

123  40.2 

0.55484 

0.00888 

30 

1. 1 4782 

0.50826 

9.43275 

9.98345 

126    10.3 

0.55484 

0.00887 

40 

1 .06677 

0.47333 

9.43269 

9.98346 

128   40.3 

0.55482 

0.00886 

50 

0.98573 

0.43840 

9.43264 

9.98346 

131    10.3 

0.55481 

0.00885 

9     0 

-0.90468 

+0.40346 

+9.43259 

+9-98347 

133   40.3 

+0.55480 

+0.00884 

10 

0.82363 

0.36851 

9.43254 

9-98347 

136    10.4 

0.55479 

0.00883 

20 

0.74259 

•  0.33356 

9.43249 

9.98347 

138   40.4 

0.55478 

0.00882 

30 

0.66154 

0.29860 

9.43243 

9.98348 

141    10.4 

0.55477 

0.00881 

40 

0.58049 

0.26363 

9.43238 

9.98348 

143   40.5 

0.55475 

0.00879 

50 

0.49944 

0.22866 

9.43233 

9.98349 

146    10.5 

0.55474 

0.00878 

10     0 

-0.41839 

+0.19368 

+9.43228 

+9.98349 

148   40.5 

■K).55472 

+0.00876 

10 

0.33735 

0.15870 

9.43223 

9.98350 

151    10.5 

0.55471 

0.00875 

20 

0.25630 

0.12372 

9.43217 

9.98350 

153   40.6 

0.55469 

0.00873 

30 

0.17526 

0.08872 

9.43212 

9.98350 

156    10.6 

0.55468 

0.00872 

40 

0.09421 

0.05372 

9.43207 

9.98351 

158  40.6 

0.55466 

0.00870 

50 

-0.01317 

+0.01872 

9.43202 

9.98351 

161    10.6 

0.55464 

0.00868 

II     0 

+0.06787 

-0.01629 

+9.43196 

+9.98352 

163   40.7 

+0.55462 

+0.00866 

10 

0.14892 

0.05130 

9.43191 

9.98352 

166    10.7 

0.55460 

0.00864 

20 

0.22995 

0.08632 

9.43186 

998352 

168   40.7 

0.55458 

0.00862 

30 

0.31099 

O.12135 

9.431 81 

9.98353 

171    10.8 

0.55456 

0.00860 

40 

0.39203 

0.15638 

9.43175 

9.98353 

173   40.8 

0.55454 

0.00858 

50 

0.47306 

0.19141 

9.43170 

998354 

176    10.8 

0.55452 

0.00856 

12     0 

■K).55409 

-0.22645 

+9.43165 

+9.98354 

178   40.8 

■K).55450     +0.00854 

10 

0.63512 

0.26149 

9.43160 

9.98354 

181    10.9 

0.55448 

0.00852 

20 

0.71614 

0.29654 

9.43154 

9.98355 

183   40.9 

0.55445 

0.00849 

30 

0.79717 

0.33159 

9.43149 

998355 

186    10.9 

0.55443 

0.00847 

40 

0.87819 

0.36665 

9.43144 

998356 

188   40.9 

0.55441 

0.00845 

50 

0.95920 

0.401 7 1 

9.43139 

9.98356 

191    II.O 

0.55438 

0.00842 

13     0 

+1.04022 

-0.43678 

+9.43134 

+9.98357 

193   41.0 

+0.55436 

+0.00840 

10 

1.12123 

0.47185 

9.43128 

9.98357 

196    II.O 

0.55433 

0.00837 

20 

1.20223 

0.50692 

9.43123 

998357 

198  41.0 

0.55430 

0.00835 

30 

1.28323 

0.54200 

9.431 18 

998358 

201   II. I 

0.55428 

0.00832 

40 

1-36423 

0.57708 

9.431 13 

9.98358 

203  41. 1 

0.55425 

0.00829 

50 

+1.44523 

-O.61216 

+9.43107 

+998359 

206  II. I 

+0.55422 

+0.00826 

GfccnwichM 

ean 

To 
xMiE 

t 
lute. 

hogy' 

for 

X  Minute. 

hogH.' 

for 

X  Minute. 

Log  Tangents  of  Angles  of  Cones. 

Time, 

Penumbra. 

Shadow. 

h     m 

7     0 

■fr7-9 

086 

-7.5424 

+I.I762 

+7.66403 

+7.66186 

8    0 

7.9 

087 

7.5429 

1. 1762 

7.66403 

7.66186 

9    0 

7.9 

087 

7.5434 

1. 1762 

7.66403 

7.66186 

10    0 

7-9 

087 

7.5438 

1. 1762 

7.66404 

7.66187 

II     0 

7.9 

087 

7-5442 

1. 1762 

7.66404 

7.66187 

12     0 

7.9 

086 

7.5446 

1. 1762 

7.66404 

7.66187 

13     0 

7.9 

085 

7.5449 

1.1762 

7.66404 

7.66188 

14    0 

+7.9 

084 

- 

-7.5452 

+I.I762 

1 

+7,66 

405 

+: 

r.66i88 

[Sph  15] 
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ECLIPSES,  1915. 


PATH  OP  THE  ANNULUS  DURING  THE  ANNULAR  ECLIPSE  OF  THE 

SUN,  1915,  AUGUST  10. 


Northern  Limit  of  Annulug 
Path. 

Central  Line. 

Southern  Limit  of  Annuhas 
Path. 

Dnratioo 

Or6ra> 

of 

wicn 
Mean 
Time 

1       Longitude 

Longitude 

Lonsitude 

on 
Ccstnd 

Latitude. 

1           from 

Latitude. 

from 

Latitude. 

from 

Greenwich. 

Green  widi. 

• 

/ 

1 

0        / 

0 

1 

•        / 

• 

/ 

•        / 

m      t 

Limits. 

+23 

41.3 

129  27.2  E. 

+23 

12.3 

12939.2  E. 

+22 

43-4 

129  51. 1  E. 

•         •        • 

9^  0* 

25 

36.6 

13650.5 

25 

16.2 

13729.2 

24 

550 

138   4.2 

I   57.9 

5 

27 

51-7 

148  9.8 

27 

27.7 

148  22.3 

27 

3-7 

148  34.3 

I  55-9 

10 

28 

40.2 

154337 

28 

16.9 

1 54  40.0 

27   53.7 

15446.3 

I  544 

15 

29 

0.8 

159  27.1 

28 

38.6 

15930.0 

28 

16.3 

15932.9 

I  53.1 

20 

29 

5.6 

16330.8 

28 

44.3 

163  31.2 

28 

23.1 

163  31.7 

I  51-9 

25 

28 

59-6 

167   1.5 

28 

39.3 

167  0.1 

28 

19.0 

166  58.8 

I  50-6 

30 

+28 

45.5 

170  8.0 

+28 

26.2 

170  5.1 

-f28 

6.8 

170  2.4 

I  494 

35 

28 

25.2 

172  55-9 

28 

6.7 

17251-8 

27 

48.1 

172  47.9 

I  48.2 

40 

27 

59-6 

17528.7 

27 

42.0 

175  23.7 

27 

24-3 

175  18.9 

I  47.0 

45 

27 

29.7 

17749.0 

27 

12.8 

17743.3 

26 

55.9 

177  37.6 

I  45-8 

50 

26 

56.0 

179  58.8  E. 

26 

39.8 

179  52.4  E. 

26 

23.6 

179  46.1  E. 

I  4^6 

55 

26 

19.0 

178    0.5  W. 

26 

3-5 

178  7.4  w. 

25 

48.0 

178  14.2  w. 

I  43-5 

10    0 

^25 

390 

176    7.6 

+25 

24.2 

176  14.9 

+25 

9.3 

17622.3 

I  42-3 

5 

24 

56.4 

17421.6 

24   42.2 

17429-3 

24 

28.0 

174  370 

I  41.2 

10 

24 

II-5 

172  41.6 

23 

57.8 

17249.7 

23 

44.1 

172  57.7 

I  40.2 

15 

23 

24.3 

171    6.9 

23 

II. 2 

171  15-3 

22 

58.0 

171  23.6 

I  391 

20 

22 

35.1 

16937.0 

22 

22.5 

16945.6 

22 

9.8 

169  54.1 

I  381 

25 

21 

44.0 

168  II. I 

21 

31-8 

168  20.0 

21 

19-5 

168  28.8 

I  37-2 

30 

+20 

51.1 

166  49.0 

+20 

39.3 

166  58.0 

+20 

27.4 

167   7.0 

I  36.3 

35 

19 

56.4 

165  30.0 

19 

450 

165  39.2 

19 

33.5 

165  48.4 

I  iS'5 

40 

19 

0.1 

164  13.8 

18 

49.0 

16423.2 

18 

37.8 

16432.6 

134.8 

45 

18 

2.2 

163    0.0 

17 

51-3 

163    9.6 

17   40.4 

163  19.1 

I  34.1 

50 

17 

2.6 

161  48.2 

16 

52.0 

161  57.9 

16 

41.4 

162   7.6 

I  33-5 

55 

16 

1.5 

16038.0 

15 

51.1 

16047.9 

15 

40.7 

16057.8 

I  33-0 

II     0 

+14 

58.9 

159  29.1 

+14 

48.7 

159392 

+14 

38.5 

15949.2 

I  32.6 

5 

13 

54-6 

15821.1 

13 

44.6 

158  31.4 

13 

34-5 

15841-6 

I  i^,;^ 

10 

12 

48.8 

157  13.6 

12 

38.9 

157  24-1 

12 

29.0 

157  34-5 

I  32-1 

15 

II 

41.4 

156    6.3 

II 

315 

156  170 

II 

21.7 

15627.6 

1  320 

20 

10 

32.3 

15458.8 

10 

22.5 

155    9.6 

10 

12.7 

15520.5 

I  319 

25 

9 

21.4 

15350.6 

9 

1 1.6 

154    1-7 

9 

1.8 

154  12.7 

I  320 

30 

+  8 

8.7 

15241-3 

+  7 

58.9 

15252.6 

+  7 

49.1 

153    3.9 

I  32.2 

35 

6 

540 

151  30.4 

6 

44.1 

151  42.0 

6 

34-3 

151  53.6 

I  325 

40 

5 

37.2 

15017-3 

5 

27.3 

15029.3 

5 

17-4 

150  41.2 

I  32.9 

45 

4 

18.2 

149    1.4 

4 

8.1 

149  13.8 

3 

58.1 

149  26.1 

I  334 

50 

2 

56.7 

14742.0 

2 

46.5 

147  54-7 

2 

36.3 

148    7.4 

I  340 

55 

I 

32.4 

146  17.9 

+  I 

22.0 

146  31. 1 

+  I 

1 1.6 

14644.3 

I  34-8 

12     0 

+  0 

5.1 

14448.2 

-  0 

5.5 

145    2.0 

-  0 

16.2 

145  15-6 

I  35-6 

5 

-  I 

25.7 

143  "-5 

I 

36.7 

14325.8 

I 

47.6 

143  40.0 

I  36.6 

10 

3 

0.6 

141  25.8 

3 

11.9 

141  40.8 

3 

23.3 

141  55-7 

15 

4  404 

13928.6 

4 

52.2 

139  44-3 

5 

3.9 

140   0.0 

1 38.8 

20 

6 

26.2 

137  16.2 

6 

38.5 

13732.9 

6 

50.7 

13749.5 

1 40-2 

25 

8 

19.6 

13443-2 

8 

32.5 

135    1.0 

8 

45.4 

135  18.8 

1 417 

30 

-10 

23.5 

131  40.1 

-10 

37.2 

131  59-5 

-10 

50.7 

132  18.9 

I  43-4 

35 

12 

43.2 

12749.0 

12 

57.7 

128  10.8 

13 

12. 1 

12832.4 

I  45-4 

40 

15 

319 

122  24.4 

15 

47.2 

122  50.8 

16 

2.4 

123  16.7 

I  479 

45 

20 

16.2 

11021.0 

20 

24.0 

III  28.6 

20 

33-9 

112  26.8 

I  12.0 

Limits. 

-21 

28.2 

106  20.2  W. 

-21 

55.9 

[Bi 

106  31. 3  w. 

-22 

23-4 

106  42.4  w. 

.   ♦ 

ANNULAR   ECLIPSE     ( 


%&rstof    %6rge/mkh     g  l* 
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STARS  OCCULTED  BY  THE  MOON,  1915.       565 


MEAN  PLACES  FOR  1915.0.     (January  o''.732,  Washington.) 


Name  of  Star. 

Manii- 
tttoe. 

Right  Ascension. 

Annual 
Proper  Motion. 

Derlinatinn. 

Annual 
Proper  Motion. 

d 

Piscium   . 

5-4 

h    m       s 
0  16  13.390 

8 
-fO.0003 

+  7  43     5-84 

• 

+0.0x6 

51 

Piscium   . 

5.6 

0  28     0.570 

-fo.ooaz 

6  29  10.36 

X36  B. 

Piscium   . 

6.5 

0  36  48.256 

-0.0084 

8  53  28.82 

-0.083 

75 

Piscium   . 

6.3 

I     2     5.198 

-^o.ooza 

Z2  30    2.93 

+0.044 

V 

Piscium   . 

3-7 

I  26  55-924 

•f  0.00x5 

X4  54  28.83 

—0.003 

xoz 

Piscium   . 

6.2 

I  31  13.615 

•fo.oozo 

-f  14  Z3  38.20 

— O.OOI 

105 

Piscium   . 

6.Z 

I  35     5-480 

■fo.0053 

15  58  30.03 

-0.006 

3 

Arietis 

6.4 

I  41  58.256 

-(-0.003Z 

16  59  15.36 

+0.0x5 

4 

Arietis 

5.8 

I  43  34"7 

+O.0O3S 

16  31  58.20 

-.0.03X 

X 

Arietis 

S-i 

I  52  4«-233 

4«.0O9I 

17  24  10.70 

—o.oao 

35  B. 

Arietis 

6.4 

I  59    2.694 

— O.OOOS 

+17  50  42.79 

—0.0x8 

^7  S; 

Arietis 

6.5 

2     3     5-709 

-0.0037 

17  37  29.77 

—0.007 

20  H» 

.Arietis 

6.4 

2     4  42.760 

-fo.oiia 

16  49  34.07 

-O.X79 

i 

Arietis 

5-9 

2     5  54.696 

+0.0059 

19    5  59.00 

—0.033 

Arietis 

5.6 

2  13  23.670 

—0.0007 

19  30  30.57 

—0.003 

26 

Arietis 

6.2 

2  25  52.191 

+0.0050 

+  19  28  43.17 

-.«.033 

y" 

Arietis     . 

5-4 

2  33  59203 

+0.000Z 

21  35  39.96 

— 0.03Z 

M 

Arietis 

5-7 

2  37  34-221 

+0.0033 

19  38  59.97 

-0.038 

e 

Arietis  (ifi^an) 

4.6 

2  54  20.884 

—0.0009 

21    0    3.66 

—0.010 

64 

Arietis 

5.8 

3  19  X7.092 

+0.0013 

24  25  25.65 

—0.046 

66 

Arietis 

6.Z 

3  23  28.270 

-f  22  30  42.33 

-«.IX3 

7 

Tauri 

5-9 

3  29  24.408 

+0.0013 

24  10  48.45 

—0.033 

ZI 

Tauri 

6.x 

3  35  41.512 

+0.00x4 

25    3  19.68 

-0.008 

z6 

Tauri 

5-4 

3  39  44.837 

+0.0009 

24    I  22.24 

-0.049 

17 

Tauri 

3.8 

3  39  49.485 

+0.0016 

23  50  48.77 

-0.050 

z8 

Tauri 

5.6 

3  40    5.203 

+0.0004 

+24  34  24.49 

-0.038 

9 

Tauri 

4.3 

3  40    8.665 

+0.00ZO 

24  12     5.59 

-0.034 

20 

Tauri 

4.1 

3  40  45-945 

+0.00x6 

24    6  10.70 

-0.044 

2Z 

Tauri 

5-8 

3  40  50.424 

+O.0OX3 

24  17  23.96 

—0.046 

22 

Tauri 

6.5 

3  40  58.866 

+0.0006 

24  15  48.72 

-0.039 

23 

Tauri 

4.3 

3  41  16.683 

+0.0017 

+23  41     3.48 

7-0.050 

^ 

Tauri 

3.0 

3  42  25.719 

+0.00x6 

23  50  35.18 

-0.050 

27 

Tauri 

3-7 

3  44    6.289 

+0.0013 

23  47  39.60 

—0.048 

28 

Taun 

5-a 

3  44     7.575 

+0.0009 

23  52  40.23 

—0.046 

14  H. 

Taun 

5-3 

3  45  12.140 

+0.0033 

25  19  25.88 

-O.XO3 

P 

Tauri 

5.6 

4    5  39-079 

—0.0034 

+26  15  35.98 

-0.043 

<P 

Tauri 

50 

4  15     7-389 

—0.00x9 

27     8  53.74 

-0.083 

X 

Tauri 

5-3 

4  17  24.460 

+o.ooa8 

25  25  46.42 

—0.039 

'Z  S- 

Aurigse 

6.0 

4  47  28.420 

+0.0033 

27  45  22.23 

-0.037 

38  B. 

Aurigse 

6.5 

4  59  18.940 

-o.oooi 

27  34  41.41 

-0.075 

47  B. 

Aurigse 

6.0 

5    4  24.623 

■     •     •     • 

+27  55  27.19 

•         •         ■ 

354  B. 

Taun 

6.4 

5  15  38.965 

—0.0037 

27  52  19.52 

-0.0X5 

22 

Auriese 

6.4 

5  17  59-796 

+0.00x7 

28  51  24.17 

— O.O3X 

P 

Taun 

1.8 

5  20  55.053 

+O.0O3S 

28  32  12.08 

-0.177 

107  B. 

Aurigse 

6.5 

5  30  35.407 

—0.0013 

27  36  27.56 

—0.076 

112  B. 

Aurigse 

5-7 

5  31  50.228 

—0.0004 

+26  52  19.33 

-0.039 

"5 

Taun 

5' 

5  34  28.117 

•fo.0018 

25  51     1.39 

-.«.039 

406  B. 

Tauri 

4w%                   • 

5.6 

5  45  36.644 

—0.00x3 

27  56  36.54 

+0.0x1 

«36 

Taun 

4.6 

5  47  59.110 

+0.00x3 

27  35  35-22 

-o.oao 

154  B. 

Aurigse     . 

6.4 

5  51    9-795 

•     ■     •     • 

+28  55  47-19 

■      •      • 

[Bph  15) 
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MEAN  PLACES  FOR  1915.0.     (January  o<'.732,  Washington.) 


Name  of  Star. 

Ma«ni> 
titde. 

Right  Ascenakm. 

• 

Annual 
Proper  Modon. 

Dedinatioa. 

Anmial 
Proper  MoCioL 

139 

Tauri 

4.7 

h    m       s 

5  5a  43196 

s 
0.0000 

•       r         ft 
+25    56   39.68 

If 
-0.007 

415  B. 

Tauri 

6.1 

5  55  40.056 

+0.00Z8 

27  34    7-97 

— OjOOI 

49 

Aurigae 

51 

6  29  50.914 

— O.OOOI 

28    5  22.19 

— Oj©f7 

54 

Auri^se 

5-8 

6  34  11.539 

— o.ooza 

28  20  20.84 

-coas 

e 

Geminorum 

3-2 

6  38  42-204 

—o.ooot 

25  12  58.74 

-0.0x8 

37 

Geminorum 

5-7 

6  50    5.^02 

-o.ooa8 

+25  28  58.73 

+0.014 

39 

Geminorum 

6.2 

6  53  33-186 

— o.oiiy 

26  II  37.19 

+0.086 

40 

Geminonim 

6.3 

6  54  13.094 

— o.ooxa 

26     I  49-74 

-OjOXS 

00 

Geminorum 

5-3 

6  57  14. 1 19 

-^.0003 

24  20  15.39 

OjOOO 

47 

Geminorum 

5.6 

7    6    6.880 

— o.eoiK 

26  59  49.58 

•       -O.0SI 

48 

Geminorum 

5-8 

7     7  16.603 

~o.ooo9 

+24  16  18.56 

-o.a«i 

52 

Geminorum 

6.1 

7    9  30.151 

4^.0038 

25    2     1.24 

-0.006 

134  B. 

Geminorum 

6.5 

7  II  47.598 

+0.0058 

26  50  36.72 

-0.134 

A 

Geminorum 

51 

7  18  17.674 

—0.0051 

25  12  53.48 

-0.014 

58 

Geminorum 

6.0 

7  18  21.745 

-0.009S 

23    6  34.89 

-0.0S4 

B.  D.+23^  1744       . 

6.4 

7  27  45.102 

—0.00x0 

•f  23    4  10.93 

-0.007 

176  B. 

Geminorum 

6.3 

7  33    5  963 

4^.0038 

24  33    4.92 

-0.019 

181  B. 

Geminorum 

6.0 

7  34    3-977 

*^.oooo 

24  24  56.9s 

-OjOfl? 

187  B. 

Geminorum 

6.3 

7  35  53-347 
7  38  18.574 

+o.cott 

23  12  58.70 

+0.007 

192  B. 

Geminorum 

6.3 

—0.00x4 

22  36    2.78 

+OJ08S 

K 

Geminorum 

3-7 

7  39  19.122 

-0.00x4 

-1-24  36    9.66 

-0.060 

82 

Geminonim 

6.3 

7  43  28.800 

—0.0010 

23  21     7.92 

-O.00Z 

5  B. 

Cancri 

6.4 

7  55  56.427 

—0.0005 

23  49    2.87 

-0.047 

9 

Cancri 

6.2 

8    X  16.255 

—0.0009 

22  52  44.13 

-OMt 

M 

Cancri 

5-5 

8    2  45-884 

+0.00x9 

21  49  44.95 

-0.084 

35  B. 

Cancri 

6.4 

8    8  39.692 

-o.ooxy 

+23  23  39.28 

-«.03r 

4gB. 

Cancri 

6.0 

8  15  23.702 

+0.0059 

21    0  59.42 

-0.063 

Cancri 

5-5 

8  26  45-092 

-0.0039 

18  22  56.30 

-«.o68 

V 

Cancri 

5-5 

8  27  47.760 

—0.0095 

20  43  50.34 

-O.055 

39 

Cancri 

6.5 

8  35  13.207 

-0.0037 

20  18  30.99 

-^.016 

40 

Cancri 

6.5 

8  35  18.368 

—0.0014 

+20  x6  20.15 

-0.0OJ 

102  B. 

Cancri 

6.5 

8  35  29.383 

— O.OQ4B 

19  58  16.62 

-0.010 

e 

Cancri 

6.3 

8  35  34.723 

—0.0007 

19  50  46.14 

-o.o»7 

8 

Cancri 

4-2 

8  39  51.429 

—0.0006 

18  28    2.70 

-«.a49 

139  B. 

Cancri 

6.1 

8  45  54.960 

— O.OOXI 

19    9    0.84 

-0.001 

X 

Cancri  {var.) 

6.2 

8  50  35.777 

+0.0009 

+17  33  19.88 

+0.013 

81 

Cancri 

6.4 

9    7  38.633 

-0.03S9 

15  20  21.28 

+0.144 

n 

Cancri 

5.6 

9  10  32.464 

— o.ooaa 

15  17  41.14 

-0.008 

327  B. 

Cancri 

6.4 

9  16  34.015 

«  •  •  • 

15  43  57.20 

•  •  • 

12  B. 

Leonis 

6.3 

9  20  50.247 

—0.0041 

16  57  10.78 

-0.014 

7 

Leonis 

6.2 

9  31  14.34X 

— o.ooax 

-f  14  45  34.15 

-0.00a 

xz 

Leonis 

6.5 

9  33  23.102 

-0.0047 

14  43  55.23 

-0.079 

* 

Leonis 

5.6 

9  39    6.288 

>-o.oooa 

14  24  39.56 

-0.009 

18 

Leonis 

5.8 

9  41  48.725 

12  12     7.31 

+0.008 

19 

Leonis 

6.4 

9  42  51.807 

-0.0049 

"  57  42.79 

+0.008 

R 

Leonis  (var.)    . 

5-10 

9  42  59-299 

—0.0005 

4-II  49  25.38 

-o.o#o 

,    y 

Leonis 

50 

9  53  39075 

—0.0098 

12  51    2.16 

-«.oa7 

A 

Leonis 

4.6 

10    3  23.725 

—0.0057 

10  24  52.59 

-0.067 

a 

Leonis 

1-3 

10    3  50.825 

-0.0169 

12  22  59.05 

-0.001 

43 

Leonis 

6.3 

10  18  33.650 
[Bph  15] 

—0.0017 

+  6  58  28.70 

-o.toi 
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MEAN  PLACES  FOR  191 5.0.     (January  o^.rja,  Washington.) 


Name  of  Star. 

Mami- 
tude. 

ProperMotion. 

Dedanatioii. 

Annual^ 
Proper  Motion. 

44 

Leonis 

5-9 

h    m       8 
10  20  46.588 

• 
■♦-0.0017 

+  9  13     2.34 

-o,04X 

45 

Leonls 

5-8 

10  2J      9.725 

10  28  20.236 

^.ooxz 

10  I z  46.09 

—0.003 

P 

Leonis 

3.8 

~o«ooo4 

9  44  39.87 

—0.003 

48 

Leonis 

5-2 

10  30  22.039 

— 0*07* 

7  23  29.78 

+0.046 

49 

Leonis 

5.7 

10  30  34.704 

-0.0030 

9     5  23.57 

—0.0x0 

35 

Sextantis 

6.Z 

10  38  56.282 

.fo.ooz8 

+  5  zz  38.88 

-0.0x9 

37 

Sextantis 

6.3 

10  41  40.199 

-«wOOIO 

6  49  Z7.09 

—0.040 

55 

Leonis 

6.Z 

10  51  36.746 

—0.0013 

6  38  21.56 

—0.007 

d 

Leonis 

5-0 

xo  56  10.282 

'fo«ooo4 

4    4  26.68 

—0.0a  a 

c 

Leonis 

5.x 

zo  56  30.511 

-«.oo35 

6  33  30.35 

-o.oa5 

P' 

Leonis 

5.7 

Zl      3   34.123 

—Odoa  S3 

+  2  25    2.26 

-0.0S0 

75 

Leonis 

5-4 

ZZ    Z2    54.963 

+o.ooa7 

2  28  41.39 

-0.145 

7^« 

Leonis 

6.0 

zz  14  33.224 

-0*037 

3     7    0.05 

-0.053 

359  B. 

Leonis 

6.3 

ZZ  z8  56.827 

-o.ooa4 

0  35  55.69 

—0.0x5 

79 

Leonis 

5-5 

zz  Z9  40.636 

— ox)oi3 

+  z  52  28.34 

+0.003 

388  B. 

Leonis 

6.3 

zz  23.33.z23 

— o.ooa5 

-  z  Z3  54.86 

+0.007 

V 

Leonis 

4-5 

"  32  35.798 

0  2Z    Z5.6Z 

+0.039 

431  B. 

Leonis 

6.3 

"  34    3-451 

— o.ooa8 

-  I  57  57.29 

+0.047 

9  B. 

Virginis    . 

6.2 

zz  44  4Z.206 

—0.0x48 

+  09  13.53 

+0.007 

78  B. 

Virginis    . 

4 

6.5 

"     9  54.175 

— 0.005 1 

-  5  Z4  47.80 

•fo.Xl4 

9 

Virginis    . 

53 

12  29  23.445 

-0*057 

-  8  58  59.43 

+0.004 

X 

Virginis    . 

4.8 

12  34  51.448 

—0.0056 

7  31  40.65 

— O.OJX 

370  B. 

Virginis    . 

6.0 

Z2  49  53.186 

-0*058 

ZI  zz  16.45 

-0*37 

if 

Virginis    . 

5.0 

"  49  55-837 

—0.0023 

9    4  39.24 

-o.oaS 

49 

Virginis    . 

5-2 

13     3  26.498 

+0*007 

zo  17  10.28 

-0.014 

• 

t 

Virginis    . 

5-7 

13  22  Z3.578 

—0*096 

-12  Z5  56.08 

-0,0*3 

<59 

Virginis    . 

4.9 

Z3  22  54.986 

—0*086 

15  31  5926 

+0.013 

25 

Virginis    . 

5-6 

13  28  19.008 

—0*050 

14  55  33-59 

+0.004 

2^ 

Vuginis    . 

5.6 

13  39  54.474 

+0.0007 

15  45    7.07 

-O.OIX 

85 

Virginis    . 

6.1 

13  4Z     0.3Z8 

— o*oa9 

Z5  20  26.86 

-0.034 

87 

Virginis    . 

5.8 

13  42  47.717 

+o.ooa5 

—  Z7  26    5.08 

—0.046 

^XT 

Virginis    . 

51 

Z3  45  Z4.978 

—0*0/7 

Z7  42  40.Z0 

—0.040 

43  H. 

Virginis    . 

5-5 

Z4  zo  42.863 

-0.0031 

Z7  48  16.43 

—0.0x5 

231  G. 

Virginis    . 

6.4 

14  12  21.634 

—0.0005 

z8  Zl  26.75 

+0.X06 

236  G. 

Virginis    . 

5-7 

Z4  Z3  56.077 

-0*039 

z8  Z9  21.05 

— o.oox 

9  G. 

Librse 

6.5 

Z4  30    3.6Z7 

+0 .003a 

-20    4    0.5Z 

—0.004 

17  G. 

Librx 

6.4 

14  4z  21.414 

—0.0047 

20  48  58.0Z 

— o.xax 

18  G. 

Librse 

6.1 

Z4  42  23.478 

—0.003a 

20  58    7.83 

—0.0x4 

43  B. 

Librse 

5-7 

14  52  29.949 

+0.0745 

2Z       Z    59.68 

-1.79a 

47  0. 

Librse 

6.1 

15     z  32.740 

+0.0065 

21   42      6.Z5 

— 0.05X 

64  G. 

Librae 

5.8 

Z5  zi  27.Z64 

— o.ooaS 

—  22       5      7.63 

-fo.oxS 

153  B. 

Librae 

6.3 

Z5  28    7.0Z4 

—0.0006 

24    12       5.Z5 

—0.04a 

42 

Librse 

5-0 

15  35  15.184 

—0.00x8 

23   32    33.26 

-0.0a  7 

h 

Scorpu 

4.7 

15  45  51.777 

— o.ooa3 

35    29  37.65 

-0.044 

A 

Soorpii 

4.6 

IS  48  30.321 

-0.0017 

25     4  26.39 

-o.oa3 

31  B. 

Scorpii 

5-4 

15  48  49.024 

— o.ooaa 

-24  z6  50.58 

-0.037 

3 

Soorpii 

5-9 

15  49  33.082 

— 0.003 X 

24  59  32.92 

— o.oa9 

4 

Scorpii 

5-7 

15  50  21.661 

-0.0038 

26    0  58.02 

—O.oaS 

40  B. 

Scorpii 

5-4 

15  53  28.789 

—0.0031 

24  35  Z2.58 

+0.004 

* 

Soorpii 

30 

15  53  42.394 

-0.00x0 

-25  52  Z3.02 

—0.048 

[Eph  xs) 
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Name  ol  SUr. 

Macni- 

tudc. 

Right  Aaoeniioa. 

Annual 
Proper  Modon. 

Anxtnal 
Proper  If  odon. 

48  B. 

Soorpii 

4.9 

h    m       s 

xs  58  12.251 

s 
-0^0048 

•       in 
-25   37    44.86 

1$ 
-0.043 

50  B. 

Scorpii 

6.4 

X5  58  48.334 

+0.0017 

24   29   33.62 

-0.03a 

6s  B. 

Scorpii 

5-5 

16     2  56.663 

*fo.oo95 

26    5  57-87 

+0.023 

85  B. 

Scorpii     . 

6.0 

16     9  44.210 

-0.0005 

25  15  42.79 

+o.oia 

6 

Scorpii 

3» 

16  16     1. 137 

— 0.00XZ 

25  23  23.18 

-0.^9 

a 

Scorpii     . 

1.2 

16  24  11.574 

-Oj0006 

-26  14  39-44 

— oxa8 

zz6  B. 

Scorpii     . 

6.2 

16  26     9.715 

—0.0013 

26  21  12.38 

-0x37 

r 

Scorpii 

2.9 

16  30  35.282 

—0.0013 

28    2  26.34 

-0x34 

X34  B. 

Scorpii     . 

6.4 

16  39     0.914 

-fo.oozs 

27  17  50.71 

—0x14 

135  B. 

Scorpii 

6.0 

16  39  41.128 

—0.00x5 

28   2X      7.72 

+0x07 

Z18  B. 

Ophiuchi 

6.2 

17     I  37073 

■~o.ooo8 

-26   23    56.53 

-0.046 

95  G. 

Ophiuchi 

6.1 

17     7     5.690 

+0.0008 

27   39   28.31 

-0.0*9 

36 

Ophiuchi(Ft>f<5<ar) 

5-4 

17  10     7.075 

-0.0369 

26   28  44.84 

— X.X69 

^3  ^ 

Ophiuchi 

5-4 

17  18     0.520 

-0.000a 

28    3  41.35 

—0x40 

Z36  G. 

Ophiuchi 

6.3 

17  21  39638 

-0.0010 

25  52    8.43 

-0.003 

xsi  G. 

Ophiuchi 

6.0 

17  26  27.701* 

■f«.ooxa 

—26  12  19.34 

-o.oa6 

x^G. 

Ophiuchi 

6.3 

17  37  56.574 

-1-0 .000a 

27  50  38.49 

-0.0x7 

Ss^ittarii  {var,) 

4.4 

17  42  X2.582 

+o.oooa 

27  47  57.77 

-0.01S 

4  G. 
zo  G. 

Sagittarii 
Sagittarii 

6.2 

5-7 

17  43    8.864 
17  51  Z9.815 

—0.0003 
-fo.ooa4 

26  56  44.54 
»      28    3     7.79 

—0x30 
+0x15 

910  B. 

Soorpii 

5-8 

17  53  15-577 

•fo.ooa8 

-28  45     I -31 

+O.CQS 

38  B. 

Sagittarii 

4.7 

18    2  41.959 

-fo.ooi6 

28  28    2.39 

-o.oae 

C.  D.- 28®  14268 

6.4 

18    6  34.010 

— o.oooa 

28  55  14.14 

-«.ox9 

48  G. 

Sagittarii 

6.3 

18  12    0.548 

+0.0093 

28  18  59.99 

-0.234 

62  B. 

Sagittarii 

6.0 

18   X2      1.026 

+0.0053 

28  40  52.9s 

+0.031 

66  B. 

Sagittarii 

4-7 

18  X2  43-953 

-27    4  26.59 

-he  .015 

^ZS- 

Sagittarii 

6.4 

18  13  25.949 

-0.0044 

25  38  15.19 

-o.e6a 

58  G. 

Sagittarii 

6.1 

18  16  37.508 

+0.0027 

28  28  10.13 

+OJ005 

68  G. 

Sagittarii 

6.2 

18  22  25.822 

0.0000 

26  41    9.59 

-ou»** 

X 

Sagittarii 

2.9 

18  22  43-506 

-0.0033 

25  28  xx.22 

-P.iW 

69  G. 

Sagittarii 

6.3 

18  22  48.063 

+0x018 

—26  48  32.10 

-o.fl3a 

86  B. 

Sagittarii 

6.S 

18  23  39.279 

—0.0063 

26  38  12.43 

-0.0S4 

Z26  B. 

Sagittarii 

5-7 

18  39  36.070 

—0.0008 

25    5  50.46 

-o.Q4r 

<P 

Sagittarii 

3-3 

18  40  20.767 

+0.0034 

27    4  44.82 

-0.006 

6 

Sagittarii 

2.1 

18  49  59674 

-«.ooo3 

26  24  12.19 

-«.OT5 

162  B. 

Sagittarii 

6.4 

18  53    7-845 

—0.0009 

—24  59  27.82 

-O.O90 

Z27  G. 
Z72  B. 

Sagittarii . 
Sagittarii 

6.4 
5-8 

18  55  "873 
18  57  15699 

+0.00*3 
+o.oooa 

.     25    3  40.20 
24  57  53.42 

+O.0$l 

-O.I7* 

189  B. 

Sagittarii 

6.1 

19    3    3036 

+0.001  a 

24  47  27.27 

+o.oor 

20X  B. 

Sagittani 

5-9 

19    7  59.605 

—0.0015 

26    3     I. ox 

-0.018 

208  B. 

Sagittarii 
Sagittarii 

6.1 

19  10  19.768 
19  10  22.562 

+o.ooa5 
+o.oo7a 

-25  24  15.0X 
24  19  29.70 

-O.0J5 
-0.078 

X 

Sagittani 

4.9 

19  20    6.232 

■►0.0033 

24  40  28.22 

-0.06s 

49 

S^ttarii 

5.5 

19  20  21.068 

—0.0017 

24    7  46.71 

+0.00X 

51 

Sagittarii 

5.8 

19  30  52.107 

•fo.0004 

24  54  21.29 

-0.00s 

h 

Sagittarii 

4.7 

19  31  32-153 

+0.0044 

-25    4  19.74 

-0.027 

53  « 

Sagittarii 

6.3 

19  34  43086 

—0.0004 

23  37  18.86 

-O.0J7 

274  B. 

Sagittarii 

6.x 

19  35    0.665 

+0.0018 

23  37  28.29 

-o.ojx 

308  B. 

Sagittarii 

6.3 

19  49  12.480 

-0.0094 

24    9  12.38 

-0.438 

329  B. 

Si^ttarii 

6.1 

19  56  20.929 

-fo.oozo 

—22  58  18.13 

-0.005 

[Bph  X5) 
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STARS  OCCULTED  BY  THE  MOON,  1915.       569 


MEAN  PLACES  FOR  1915.0.     Qanuary  ©""./aa,  Washington.) 


Name  of  Star. 

Magni- 
tude. 

Rifht  Afloenaion. 

Annual 
Proper  Motion. 

Axmual 
Proper  Motion. 

336  B. 

Sagittarii 

6.5 

h    m       8 
19  58  42.322 

8 
-0.00x9 

•      1  '     It 
—32    50     4.42 

•fo.osa 

4 

Capricomi 

5-7 

20  13     1.838 

+O.0OX9 

22      4  23.88 

—0.03  a 

6 

Capncomi 

5.5 

20  14  29.455 

— o.oooa 

19  23      4.37 

—0.006 

36  B. 

Capricomi 

6.2 

20  24  33.221 

+0.0003 

23    40  36.83 

— o.oa7 

0 

Capricomi 

5-6 

20  25     1.648 

+0.00XX 

18    51    54.86 

-0.081 

V 

Capricomi 

5-3 

20  35  12.769 

— o.oex8 

—  18   36    18.57 

—0.007 

Si  B. 

Capricora^i 

6.4 

20  44  3 1  367 

—0.0004 

18  21      0.09 

—0.019 

'^      T> 

Capricomi 

5-7 

20  49  59785 

— 0.004X 

18    14  45.08 

-0.013 

94  B. 

Capncomi 

5-7 

20  52  55279 

+0.0046 

16  21   32.46 

+0.030 

20 

Capricomi 

6.2 

20  54  46.487 

+o.ooxa 

19   21    5585 

-o.oao 

21 

Capricomi 

6.5 

20  56    4.869 

-o.ooas 

-17   51   46.34 

—0.00a 

6 

Capncomi 

4.2 

31       I    10.351 

+0.0050 

17   34   16.91 

-0.066 

114  B. 

Capricomi 

6.1 

31    10  31.390 

— o.ooxx 

17  41   49.56 

•      ■      • 

29 

Capncomi 

5-5 

3Z   II     3.68o 

+0.C016 

15  31   31.19 

+0.004 

30 

Capricomi 

5-4 

31    13    11.440 

+0.00x5 

18  20  30.87 

-0.00a 

31 

Capricomi 

6.3 

21    13   30.451 

+0,0031 

-17  49    9-95 

+o.oo6 

t 

Capricomi 

4.3 

21    17   30.963 

+0.0099 

17  II  49.76 

+0.003 

42 

Capricomi 

51 

31    36   55.684 

— O.O0S4 

14  25  37.58 

—0.30a 

44 

Capricomi 

6.0 

31    38   36.263 

—0.000s 

14  47  19-79 

+0.034 

45 

Capncomi 

5.8 

31    39   33.648 

—0.00x3 

15    8  22.30 

-0.00a 

X 

Capricomi 

5-5 

31    41    57.661 

+0.00x5 

-"45  30.33 

-0.004 

151  B. 

Capncomi 

6.1 

21  45     5.513 

31    48   39.795 

—0.0009 

13     7  10.07 

+0.03X 

u 

Capricomi 

5.2 

+o.oao4 

13  57    9." 

+0.00X 

96  B. 

Aquarii    . 

6.5 

31    49      3.423 

— o.ooox 

10  42  44.23 

+0.006 

« 

Aquarii    . 

5-4 

33      6      4.919 

+0.00x9 

"  58  5989 

+o.oao 

e 

Aquarii    . 

4.3 

32    13    30.960 

+0.0073 

—  8  12  24.85 

—0.0x9 

150  B. 

Aquani    . 

6.0 

33    13    33.441 

—0.0034 

9  27  50.21 

—0.005 

p 

Aquani    . 

5-3 

33    15   43-650 

+0.0008 

8  14  54.58 

—0.008 

170  B. 

Aquani    . 

6.0 

23    19      4.793 

+o.ooxa 

7  37  27-90 

+0.033 

186  B. 

Aquarii    . 

6.1 

33    36    50.965 

+0.0x99 

6  59  21.95 

-o.xa9 

167  G. 

Aquarii    . 

6.3 

22  33  54.478 

+0.00x0 

—  8  20  21.66 

+o.oxa 

213  B. 

Aquarii    . 

6.5 

33    38   36.381 

+0.00x4 

8  45  23.33 

•fo.03X 

^7^ 

Aquarii    . 

a                      ^  * 

6.4 

33    38  48.013 

+0.0015 

7  24  29.49 

-0.007 

252  B. 

Aquani    . 

a                      *  ■ 

S.8 

33    50  46.417 

-0.0003 

5  26  26.65 

•fo.009 

197  G. 

Aquani    . 

6.3 

22    52    53.173 

-0.0034 

5  15  52.47 

+0.006 

6  G. 

Piscium    . 

6.2 

22  53  52.946 

-  3  51    3.51 

— o.o8a 

263  B. 

Aquarii    . 

6.1 

22  57    7.809 

+0.0007 

5  10    6.81 

+o.ooa 

293  B. 

Aquarii    . 

5-S 

33    II    11.559 

—o.ooxx 

3  57  35.38 

+0.003 

22  B. 

Piacium   . 

6.4 

23    19    10.310 

+0.0043 

-  0  10  31.15 

+0.038 

K 

Piscium   . 

4.9 

23    23   34.509 

+0.0056 

+  0  47  34.69 

-0.093 

9 

Piscium   . 

6.4 

23    22    53.550 

+0.0033 

+  0  39  20.27 

—0.039 

13 

Piscium   . 

6.4 

23    27   35872 

+0.0003 

-  I  33  19.28 

+0.093 

14 

Piscium   . 

5-9 

23    29  46.805 

+0.0073 

-  I  43     1.31 

—0.005 

16 

Piscium   . 

5-7 

33   33      3.033 

-0.0074 

+  I  37  49-53 

■fo.057 

X 

Piscium   . 

4.6 

23  37  42.538 

—0.009a 

I  18  43-74 

-0.154 

19 

Piscium   . 

5-4 

33  42     3.843 

-0.0034 

+  30  54.75 

—o.oao 

21 

Piscium   . 

5.6 

23  45     6.347 

+o.oooa 

0  36  14.77 

-0.033 

22 

Piscium   . 

i:; 

23  47  36.720 

2  27  28.32 

-o.oxx 

25 

Piscium   . 

23  48  43-5" 

+0.0003 

4-  I  37    4.94 

-0.004 

[Bph  X5] 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JANUARY. 


Tbs  Slut's 


Nftmc 


39 

• 

40 

47 

52 

134 

B. 

A 

176 

B. 

181 

B. 

tc 

S2 

s 

B. 

9 

M 

35 

B. 

49 

B. 

»7 

39 

40 

102 

B. 

c 

X39  B. 

aaj  B. 

12  B. 

7 

II 

* 

V 

a 
44 

45 

P 

48 

49 
37 

'I 

c 

75 
76 

79 
v 

9  B. 

78  B. 

X 

* 

49. 
t 

75 
»3 

85 

43  H. 

331  G. 

336  G. 

9  G. 

17  G. 


Geminorum 
Gemixionim 
Gemmonim 
Geminorum 
Geminorum 

Geminorum 
Geminorum 
Geminorum 
Geminorum 
Geminorum 

Geminorum 

Cancri 

Cancri 

Cancri 

Cancri 

Cancri 
Cancri 
Cancri 
Cancri 
Cancri 

Cancri 
Cancri 
Cancri 
Leonis 
Leonis 

Leonis 
Leonis 
Leonis 
Leonis 
Leonis 

Leonis 
Leonis 
Leonis 
Leonis 
Sextantis 

Leonis 
Leonis 
Leonis 
Leonis 
I<eonis 

Leonis 

Leonis 

Virginis 

Virginis 

Virginis 

Virginis 
Virginis 
Virginis 
Virginis 
Virginis 

Virginis 
Virginis 
Virginis 
Virginis 
Librs 

Librae 


Mag. 


5-7 
6.2 

6.3 
5.6 
6.1 

6.5 

5.1 

6.3 
6.0 

3.7 

6.3 
6.4 

6.2 

5-5 
6.4 

6.0 

5-5 
6.5 
6.5 
6.5 

6.3 
6.1 

6.4 

6.3 
6.2 

6.5 
5.6 

50 
1-3 
5-9 

5.8 
3.8 
5-2 

5-7 
6.3 

6.1 

50 
51 
54 
6.0 

55 

4.5 
6.2 

6.5 
4.8 

5.0 

5-2 

5-7 
5.6 

5.6 

6.1 

5.5 
6.4 

5.7 
6.5 

i6.4 


Red 'ns  from 
19x5.0. 


Aa 


B 

+2.22 
2.24 
2.24 
2.27 
2.22 

+2.26 
a.23 
2.22 
2.21 
2.21 

+a.i8 

2.18 
2.16 

2-13 
2.16 

+2.10 
2.07 
3.05 
2.05 
2.05 

+2.04 
.00 

.86 
.87 
.80 

.80 

•77 
•701 
.65 
•54 

■55 

•5a 
.48 

.50 
.42 

■38 

•33 

•35 

•23 
.22 

.20 

.11 

.06 

0.89 

0-75 
+0.66 
0.58 
0.48 
0-43 
0-37 
40.36 
0.20 
0.19 
0.19 
o.io 

+0.04 


A8 


tt 


+4.6 

4-3 
4.3 
3^6 
34 

+3.2 
2.8 
1.9 
1.9 

1-5 

+1.4 
05 

03 

+0.3 

-0-3 

-0.4 
1.2 

^•5 
1.6 

15 

-^•5 
2.1 

3.2 

3.7 
3-8 

-3  9 
4.2 

4.6 

5-1 
5-1 

-5  4 
5.6 
5-0 
5^5 
54 

-5^8 

5-2 
6.0 

54 
54 

-5-5 
5-3 
5-9 
5^o 
5-0 

-4.9 
4.9 

4.7 
4.0 

4.0 
-4.2 

4-2 
4.1 

4.1 

39 

-4.0 


Apparent 

Decfina- 

tion. 


+25  29.1 
26  II. 7 
26  1.9 
26  59.9 
25    2.1 

+26  50.7 
25  12.9 

24  33-1 
24  25.0 

24  36.2 
+23  21.2 

2349-1 

22  52.7 

21  49.8 

23  23.6 

+21  i.o 
20  43.8 
20  18.5 
20  16.3 

19  58.3 
+19  50.7 

19  9.0 

15  439 

16  57.1 

14  45^5 

+14  43.9 
14  24.6 

12  51.0 

12  22.9 

913.0 

+10  II. 7 
944.6 

723.4 

9    5-3 

6  49.2 

638.3 
4  4-4 
6334 
2  28.6 

2    6.9 

I  52.4 

-  021.3 

+  o   9.1 

-  5  14.9 

7  31^8 

■  9   4.7 

ID  17.3 
12  16.0 

14  55-6 

15  45-2 

-15  20.5 

1748.3 
18  II. 5 
18  19.4 

20  4.1 

-20  49.0 
fBph 


At  CatrjfinrctiaN  in  R.  A. 


Waafalnirton 
MeanTisne. 


d 
0 


3 


6 


7 
8 


9 


h     m 

21  28. 

22  58.6 

23  15.9 
425.6 

5  54 

653.9 
944.2 

16  14.0 

16  39.6 

18  58.7 


6  + 


h 

9 
+10 

+11 

-  7 
6 

5 

2 

+  3 

+  3 
+  6 


20  49.2 

2  22. 


4  45^1 
525^3 
8    4-5 


o-io 
-8 

-  7 

-  5 


10 

«5] 


11  7.1 

16  457 
20  10. 
20  12.3 
20  17 

20  19.8 

1  6.3 

15  293 

17  31.2 

22  29.6 

23  31-4 

2  16.7 
919.9 

14  18.8 

22  38.7 

23  49-4 

a  23.1 

3235 
329.8 

9    03 

3^3  57 

16  13. 9 

16  Z9.0 

035-2 
I  24.3 

3  57-6 
10  23.7 
16  23.8 

448.7 

16  54.0 

o   4.6 
6  25.1 

15  4.8 

17  509 
23    3-5 

23  32.9 

12  32.4 

13  14-7 

13  55-1 
2044.1 

125.7 


0  + 


Hour 
Angle, 

H 


m 
19. 1 

45-9 

2-5 
58.8 

33 

35^7 

51 
24.7 

493 
35 


4+0 


50.2 
48.6 

30 

516 

17.9 


+1.2719 

+0-3755 
+0.5264 

-1.0043 

4I+0.9604 

1.0952 

•3447 
+0.2650 

+0-3550 

.1549 

+0.9314 

-3798 

•2536 

+1.2692 

.8328 


4+0 


2 

3 
6 

6 

6 


+  6 

+11 
+  I 

+  3 
+  7 

+  8 
+11 

-  5 

-  o 

+  7 

+  8 
+10 
+11 
+11 

-  6 

-  I 
+  o 
+  o 
+  8 

+  9 
+11 

-  6 

-  o 
+11 

-  o 

+  6 
-II 

-  3 
o 

+  4 

+  5 
6 

5 

-  5 
+  I 

+  6 


215 

5^7 

23 

25-3 
30.2 

32.5 

9 
4.1 

2.1 

50.9 
50.8 

30.9 
39-4 

499 
14 

23 
51-9 
50 
56.6 

43-1 

55 
17.2 

22.1 

23.2 

10.7 

39-3 
6.4 

17.4 
443 
334 

23.4 
28.6 
6.2 
25.8 
36.1 

4.5 
23.6 

42.9 

3-9 
30 

I. 


0+0 


+1.1932 
+0.4984 

3150 
+0.3462 

+0.6502 

+0.7755 
+0.5898 

+1.1844 

•5563 
+0.6235 

+0.4132 
+0.1054 
+0.0492 
-0.6914 
+0.5054 

•.8207 

-I. 1035 

1.1771 

.6207 
+0.291 1 

.8400 
+1.2124 
-1.3889 

+0.5983 
+0.7493 

+0.3008 
+0.8359 

-1-3379 
+0.8027 

-0.1407 

.4686 
.893 


0-0 


5  + 


0-0 


-I. 

+Q. 
+0. 


-0 

^•53 
.2 


0824 
9286 
4965 

►369 


10 


956 

3091 
01+0.0128 

.1689 


o"-© 


5491 
5481 

5478 
5466 

5452 
5426 

5410 
5410 

5409 

5409 

5387 
5320 

53" 
5290 

5286 

5275 
5249 
5232 

5209J 

5206 

5200 

5198 

5198 
5188 


5315 

5352 

54io| 

5431 
5470 

5474I-0 

5581 

5587 

5593 

5652 


0835  n3|+59 


0.0873 
0.0881 


oil  -17-63 
047  190+28 


r'3 
♦66^9 

^■35 -35 

403  ♦90+22 

527  ^3-49 
578  4-59-16 

:593r8* 
[649 

M+39 
f76-7 


+90H- 


13  ♦90+3' 


5693  -0.1946^241-54 


limit. 

incPm^ 

aOck 


f68-3 
fSof  5 


o.2730|+9o|- 

^•2737 
0.2748  tt9o 

0.2751 

0.2733  |f85 

0.2682 

■0.2636 
0.25S4 
0.2498 

0.2466    _    . 
0.2399 1+65I-18 

•2393 
0.2193 

0.2 181 

0.2169 

0.2042 
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ELEMENTS  FOR  THE  PREDICTION  OP  OCCULTATIONS. 

JANUARY. 


Tu  Star's 


At  CoNjuNcncnf  in  R.  A. 


Limit- 
allds. 


Name. 


i8  G. 

43  B- 

47  G. 

64  G. 

153  B. 

42 
6 
A 
31  B. 


4 
40  B. 

ir 


B. 
B. 

B. 


48 
<55 

«5 
6 

a 

X16  B. 

r 

134  B. 

135  B. 
118  B. 

95  G. 

43 
163  G. 


44 

45 

151  B. 
M 

e 
150  B. 

167  G. 
213  B. 

67 

253  B. 
197  G. 
263  B. 
293  B, 

13 

14 
X 

31 
32 

35 
51 

136  B. 
V 

lOl 

105 

4 
z 

35  B. 


Libne 
Libne 
Libne 
Libre 
Libne 

Libne 

Scorpii 

Sooipii 

SoQTpii 

Soorpii 

SoQTpii 
Soorpii 
Soorpii 
Soorpii 
Soorpii 

Soorpii 
Soorpii 
Scorpii 
Soorpii 
Scorpii 

Scorpii 

Soorpii 

Ophmchi 

Ophiiichi 

Ophiuchi 

Ophiuchi 

Capricomi 
Capricomi 

Capricomi 
Capricomi 

JlTPTTBR 

Aquarii 
Aquarii 

Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 

Aquarii 
Aquarii 
Piscium 
Piflcium 
Piscium 

Piscium 
Piscium 
Piscium 
Piscium 
Piscium 

Piscium 

Piscium 

Piscium 

Arietis 

Arietis 

Arietis 


Mac. 


6.x 

5-7 
6.Z 

5.8 
6.3 

50 

4.7 
4.6 

5-4 
5-9 

5-7 
5-4 
30 
4.9 

5-5 

6.0 

3-1 

Z.3 
6.3 
3.9 

6.4 
6.0 
6.3 

6.1 
5-4 

6.3 


6.0 

5.8 

6.1 

5-2 
-1.6 

5-4 
6.0 

6.3 

6.4 

5.8 
6.3 

6.1 

5-5 
6.4 

5-9 
4.6 

5.6 
5.8 
6.3 

5.6 

6.5 

3-7 
6.3 

6.1 
5.8 
51 
6.4 


Red'nafroin 

19x5.0. 


Aa 


S 
|40.04 

coot 
0.05 

0.09 
0.17 

0.19 
0.34 

0.35 
0.35 
0.36 

0.36 

0.36 
0.38 
0.39 
0.31 

0.33 
0.34 

0-37 
0.38 

0.41 

0.43 

0.43 
0.46 

0.48 

0.51 

0.54 


h  4.ot-30 
4.3 
4.3 

4.4 
4.3 


-4.5^3 


-  4-9 -«5 


-  0.4-37 


^.30 
0.30 

■0.39 
0.37 


0.33 
0.33 

■0.15 
0.13 

0.14 

O.IZ 
O.IO 

^.09 

-0.04 

+0.03 
0.03 
0.04 

+0.08 
0.08 
0.09 
0.35 
0.38 

+0-53 
0.56 

0.57 
0.63 

0.68 
+0.71 


A<» 


// 


4 
4.3 

4.5 
4.7 
4.5 


4 
4.7 
4-4 
4.6 

4.5 

4 

51 

5-o| 

51 
4.8 

5-2 

4.9 

5-9 

5.8 

5-9 
6. 


3-a6 


-  6.4 
6-5 


3.4- 

1-7 
o. 

o.4h 


o. 


o. 
I. 
I. 

4. 

5- 
8. 
8. 

9 

9 
lo.ol 


Appw«nt 

Dedinar 

tkm. 


Washmfrton 
Mean  Tune. 


Hour 
Angle, 

H 


58.3 

32  3.x 
31  43.3 

33  5.3 

34  X3.3 


32.6 
25  29.7 

as  4.5 

34  X6.9 

24  59<^ 


x.o 

^4  35-3 
25  52.3 
25  37-8 
36   6.0 


15.8 

25  235 
36  14.7 

36  3X.3 

28  3.5 

-27  X7-9 

38  31.3 
36  34.0 

27  39.6 

28  3.8 


50.7 

NEW 


I-X4 
15 


47-4 
8.5 


-6.0-X3    7.3 

6.1    1357-3 

1340.5 

5.4   II  59.x 

4.7     9  27.9 
-  3.9-  830.4 
3-8     8  45.5 

3.6  7  34.6 

3.7  5  36.5 
3.6     q  15.9 


7  + 

7  + 
4 


8 

7 

5 
5 

5 

3 

X 
X 

I 
o 

3 
X 

6 
8 


+10.3 


5+14 
4    14 

15 
x6 

17 
+17 


7-0 


3-0 


d     h     m      h     m 
10     I  5X.3+  625 

5  59.6+1024.6I-0 
9  39.3 -10   4 

13370-  <^i5-8 
30  XX. 3+  O    3.9 

+  243 
+  638.6 

+  737 

+  743-9 
4-*-  8  o. 


33 

11    3 

4 
4 
4 


57-9 

3-5 

4.3 

"•5 
38. 


4 

5 
6 

7 
9 

13 
14 

\l 

19 
23 

-     ^3 
12    7 

9 

13 

2039. 
MOON. 


47-0 
58.4 
3.6 
46.3 
34-1 

7-9 

295 

32.8 

16.8 
SS-^ 
3.9 
17.8 
33.1 
33.5 
33. 


16 


17 


91  50.6 
33  17.3 


I    0.4]-  X 

3  43.0+  O 

529.4+  3 


II  II-5 


18 


.0980 

.8158 

.8043 

-1.0981 

-0.0145 

.08x0 
+0.3x56 

.3364 
-1.0467 

-3692 


0-0 


x-o 


8 

9 

9 


+XI 

-II 

-8 
""  6 

-3 

3 

-  I 

+  X 

+  3 

+  9 

+XI 

8 


17. 
36. 

31-4 

9 
6. 


9+0 


4-0 


9-0 


7+0 


39-3 
33.6 

38. 
45 

XX.3 


0-0 
9-0 


48.3 

3.4 

46.1 

41-3 
39.4 

3I-I 


-  4 
-3 


+  8 


19 


X0.3 

57-6 

33.3 
430 
X8.7 

36.3 

27-5 

37-1 
39.3 

53-6 

54.6 
138 

58.7 
33.1 

243 

50.9 
[Hph  15] 


90 
21 


14  X8.9+IX 

I  10.2-  I 
334.8+  o 
3  40.8  +  o 
9531+  6 
10  59.3  +  7 

13  13. 8+10 

3039.1-  6 

5  36.7+  I 

6  37-3  +  3 
10  54.9  +  7 

14  5<^-3+ii 
x6  18.2 -XI 

x6  54.7-xo 

14  37.6-F  9 


4 
38.2 

0.4 
38.8 
20.1 

513 
52.9 

35-4 
44-9 
50.7 
52 
56.3 
6. 
40 

52 
0.6 
ix.o 


5-7 
34.7 
59a 
58.0 

19  17-5"  920.x 


2233.6-  6 

0  51-7-  4 
2  55.6-  2 

7  26.0+  X 

12  15.3+  6 

15  34.8+  9 


49-7 

35-5 

351 

47-5 
28.5 

42.3 


.6x76 
.9638 
+0.3x38 

1340 
13XX 


9850 
-1.094X 

5199 
4740 
+X.0803 

+0.1022 
+1.14x4 
-X.2649 
.0819 
+0.3074 

.0818 


0+0 


•2536 
+0.7253 
.7368 

^•5583 
+0.9484 

+0.5973 
-1.3633 


0-0 


0+0 
6+0 
0+0 


-^0.3334 
+X.4034 

+0.0003 
4660 
-0.3638 

.1x88 
7929 
.5436 
+1.0279 
-1.0999 

+0.7216 
.92x8 

+0.1447 
+0.4234 

-0.9883 

1.0733 
+0.X966 

-1.3694 

-0.8948 

.8223 

.6x49 


5697-0.1937 

5733  0.X847 
5765  0.1762 

5799  0.1667 
5853  O.X499 
5875 -o 


5906 

5913 
5914 
5916 

5919 
5927 
5927 
5939 
5951 

5967 
5980 

5997 
6002 

6010 

6023 
6024 
6050 

6055 
6061 

6063 


5x20+0.2594  +60-37 


0.5330 
0.5327 

0.5303 
0.5288 

0.5174 
0.5219 

0.5195 

o. 

0.5x04 

0.5103 

0.5067 

0.5061 

0.5049 
0.5014 
0.4979 

0.4975 
0.4962 

o. 

0.4949 

0.4948 

0.4927 

0.4929 

0.4982 
0.4990 

0.4997 

0.50x4 

0.5033 
0.5048 


4953  ■«> 


N. 


e 

+28 
-X2 
-12 

-32 

+27 


S. 


-49 
-90 

-90 
-45 


.1434 
0.13x0 
0.1281 
0.X277 
0.1269 

-0.X260 
0.1226 
0.X223 
0.1173 
0.1120 

-0.1042 
0.0970 
0.0874 
0.0851 
0.0799 

-0.0698 
0.0690 
0.0423 
0.0356 
0.0222 

0.0026 


34-90 
-26 


+42 

+13 

-33 

+ 


+59 

-2 

+4X 
+x8 

-31 


-  5 

-  3 
+62 

^■25 
+62 


-58 
-90 


6-67 


-9 

7-90 

-26 

-52 
-36 

-90 


-39-^ 


-79 
-75 
+24 

-3^ 
+31 


-61-72 


+13 

+27 

+10 


+0.2388 
0.2392 

+0.242X 
0.2438 
0.2431 
0.2510 

o-a533 


^■52 
^■75 
+  2 
+70 
+76 

^■75 


-49 

-32 

-49 


-31 

-  5 

-90 

-15 
+  7 
-13 


-33 --90 


0.2604  +73 


t6o4  +42 


19 

1+2 


+49 

+86 


0.2 

0.2624 

0.2627 

+0.2632 
0.2643 
0.2643 
0.2640 1+88 
0.2635 

.2627 
0.2623 
0.2622 
0.2530 
0.2500 

+0.2271 
o. 

0.2224 
0.2173 
0.2x16 


+50 

-44 

-71 
41-64 


+90 


•2247  +55 


-38 

-3 
-16 

+11 


77 
88 

i6h89 


-7 


-  5-88 

'^     -36 
-21 


+52 
+68 
-  9-81 

16-75 
-39 


34-74 
5-73 
11-73 


+0.3074I+1X1-70 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JANUARY. 


Tbb  Star's 


Name. 


47  B.  Arietis 
90  H^  Arietis 
IK  Arietis 
6  Arietis 
a6        Arietis 


r 

M 

e 

64 

7 

II 

16 

17 
18 

9 
30 

31 
92 

14  H. 

p 

9 
X 

17  B. 

3«  B. 
47  B. 

354  B. 
22 

/» 

107  B. 

1X2   B. 
406  B. 

154  B. 
415  B. 
49 

54 
39 
40 
47 
5a 

134  B. 

A 
iy6  B. 
181  B. 

tc 

82 
5B. 

9 
M 
35  B. 

49  B. 

39 
40 

102  B. 


Arietis 
Arietis 

Arietis  (mean) 
Arietis 
Tauri 

Tauri 
Tauri 
Tauri 
Tauri 
Tauri 

Tauri 
Tauri 
Tauri 
Tauri 
Tauri 

Tauri 

Tauri 

Aurigflc 

Aurige 

Atuigflc 

Tauri 

Atuieae 

Taun 

Aurigflc 

Aurigse 

Tauri 

Tauri 

Auriese 

Taun 

Aurigs 

Auri^s 

Geniinoruni 

Getninorum 

Geminorum 

Getninorum 

Geminorum 
Geminorum 
Geminorum 
Geminorum 
Geimnorum 

Geminorum 

Cancri 

Cancri 

Cancri 

Cancri 

Cancri 
Cancri 
Cancri 
Cancri 
Cancri 

Cancri 


Mftc. 


6.5 
6.4 

5-9 
56 
6.2 

5-4 

5-7 
4.6 

5.8 

5-9 

6.1 

5-4 

3.8 
5.6 

4.3 
4.1 
5.8 
6.5 
5-3 
5.6 

50 

5-3 
6.0 

6-5 
6.0 

6.4 

6.4 

1.8 

6.5 

5-7 

5.6 
4.6 

6.4 
6.1 

5-1 

5.8 
6.2 

6.3 
5.6 
6.1 

6.5 

5-1 

6.3 
6.0 

3-7 

6.3 
6.4 

6.2 

5-5 
6.4 

6.0 

5.5 
6.5 
6.5 
6.5 

6.3 


Red 'ns  from 
Z915.0. 


Xa        A< 


AppSTCttt 

DediiiA- 
tun. 


s 
+0.74!+ 
0.76 

0.75 
0.80 

0.88 

+0.94 
0.96 
.c8 

■3a 

.37'+ 

.39 

•39 
.40 

.40 

.40+ 

.40 

.40 

.44 

.58 

.65 
.66 

.87 

•94 
.98 

+2.04  + 

2.08 

2.09 

a-i3 
2.12 

+2.21  + 

2.22 

2.26 

2.26 

2.42 

+2.44  + 

2.46 

2.46 

2.52 

2.49 

+2.54I+ 
2.52 

2.54 
2.54 
2.55 

+2.53 
2.56 

2-55 
2.52 

2.57 
+2.52 
2.52 
2.52 
2.52 

2.51 
+2.51 


// 


+ 
+ 


0.24-17 

0.0 

0.8 

I.O 
1.2 


16 

X9 
19 
19 
2.0H-21 


1.3 
1.9 

2.9 
a.7 

3.or+25 


2.5 
2.5 
2.7 

2.6 

2.6 
2.6 


2.8 


2.2 
1.9 
1.4 

1.3 


19 
21 

24 

34 


24 

23 
24 
24 

+24 
24 

2.6|  24 

2.9  25 


26 


2.8+27 

25 

27 
27 
27 


37.7 

49-7 
6.2 

30.7 
28.9 

35.9 
39-2 

0.3 
25.6 
ii.o 

3.5 
1.6 

510 
34.6 
12.3 

6.4 
17.6 
16.0 
19.6 
15.8 

9.1 
26.0 
45.6 

34.9 
55-6 


At  OoKjDNcnoN  m  R.  A. 


Washiinstoii 
Mean  Time. 


d     h     m 


0.8+27  52.5 
28  51.6 
2832.4 
27  36.6 
26  52.5 

56.8 

35.7 

55.9 

34.3 

5.5 


0.9 
0.7 
0.0 
9.8 

9-3 
9.1 

9.2 
8.7 
6.8 

6.5 
4.9 

4.8 
4.2 

3-7 

3-7 

3.1 
2.0 

1.9 

1.6 

I.I 

0.3 
0.2 

0.4 

0.7 

1.3 
2.2 

2.7 

2.7 

2.7 

2.7 


+27 

27 
28 

27 
28 

+28 
26 
36 
26 

25 
+26 

25 
24 
24 
24 

+23 

23 
22 

21 
23 
+21 
20 
20 
20 

19 
+19 


30.  s 

11.7 

1.9 

599 
2.1 

50.7 
12.9 

25.0 
36.2 


21.2 
49.1 

52.7 

49-7 
23.6 

i.o 
43.8 
18.5 
16.3 

58.2 

SO- 7 
[Eph  isJ 


"J2 

19 

23 
S8    5 

9 
II 

19 
W    7 

13 

15 
17 
17 
17 

17 

18 
18 
18 
20 

W    5 

9 

10 

86  o 

5 
7 

13 

13 

•         15 

19 

19 

87  I 

3 

4 

6 

30 

33 

88  7 

7 
12 

13 


89 


32.1 


-II  25.7 


80 


m 

41.6I+II  45.31+0.0639 

35.7+1.1192 

49.5-1.3686 

3.9-0.9464 

52.0+0.3194 

-1.2611 
+1.2176 
+I.1626 


9.4-10 
I.8I-  7 


-  o 


35.2 

32.1 
30.4 
41.9 
50.8 
41.0+  5 

39.7+  8 
+10 

+10 


34.4 
36.6 


3.« 

5.3 
.2 


t 


Hour 

Anirle, 
H 


7.5 

52.5 

1-5 


"4 
44.0I+10 18.5 

45.6+10 


+10 
+10 

+10 
.ol-ii 

2 


37.1 
39.1 


+  4 
+  6 

+10 

+10 

-  7 

-  6 

-  5 

-  3 


14 

17 
o 

o 

2 

4 

10 

12 

13 
IS 

18 
o 

3 
3 
3 

3 


49-5+IO 

41.4 

0.7 
17.8 

25-7 
53-6 

530 
42.0 

8.5 
33-9 
51-7 


41. 1 
10.2 

317 
II. 4 

48.6 

48.7 
22.6 


36.2 

55.7 
58.d+ 

36.9 

40.8 

S5.I- 
50.0+  3 

51.4 

7.7 
19.7 

S^.i 

49.1 

50.5 

12.7 

9.0 


+  3 
+  4 
-II 

+  o44-5|-o-748o 
35.4+0.1938 

18.3  -0.3847 

9.2  +0.9975 

+1.1965 

+0.4088 

20.0+0.8231 

+0.9681 

+0.7658 

42.9+0.8031 

33.2-0.1294 

12.9 -0.1336 

57.8-0.7084 
58.1  +1.2757 

0.9-^.3395 
58.0+0.1033 

48.4-0. 191 1 

56.0+0.0074 
55.3-1.0476 
8.8-0.6744 
1 1.9 +0.3865 
43.1+1.1917 

32.6+0.0001 
33-4+0.3681 
14.2 -1. 1082 
22.1+0.3320 
46.6-0.8576 

25.5-1.2469 
24.3  +0.4182 
7.8+0.5682 
49.0-0.9634 
13.9+0.9906 

1 1. 1 -1.0573 
54.1 +0.3721 
53.1+0.2835 
28.6+0.3725 

iS-7 -01378 

30.1+0.9396 
12.6 -0.3716 
4.0+0.2543 
42.3+1.2624 
14.0-0.8295 

+1.1785 
+0.4803 


-II 

3 

3 

I 

3 


+ 
+ 


4 

6 

-10 

-10 

-  8 

-  6 
I 


+ 
+ 

+ 


+  7    7.9 

-II  29.7 

43.8-  815.5 

-  813.2 

-  8   8.4 

-  8   6.1 


46.1 
51.1 
53-5 


+0.2935 
+0.3243 
+0.6260 

+0.7503 


5058^.3047 


o. 
o. 


5063 

5065 
5083 
5116 

5138+0 
5148  o. 

o. 

o. 

o. 

+0. 
o. 
o. 
o. 
o. 


5196 
5268 

5298 

5315 

5327 

5327 
5328 

5328 


S330*+o. 
o. 


0.2036  +901+27 


0.3027 

975 
882 


5330 
5330 
5342 

5397 

5421 
5426 

5493 

5515 
55241 

5542 

5545 

5549 
5562 

5563 

5577 
5579 
5581 
5584 
5594 


820 

792 
654 
434 


36-71 
-  9-70 
+^3^18 

-38-^ 

+90+39 
♦90+36 
2-65 


340  +55{ 


280 
241 


+22  -47 
+90+38 


240  +90+45 


238 
237 

231 
231 


o. 

0.1 188 
0.0983 

+0.0885 
0.0861 
0.0537 
0.0406 
0.0350 

+0.0334 
0.0197 
0.0164 
0.0055 

+0.0040 

-0.0117 
0.0144 
0.0181 
0.0232 
0.0622 


229  ^904- 16 


5S94-0 

5587 
5586 

5579 
5576 

5574-0 

5568 

5552 

5551 

5544 


5538-0. 
5520I  o. 
55" 
55io| 
5500 

5489 
5467 
5453 
5453 
5452 

5452 


o 
o 
o. 
o. 


.0671 

.0889 

,0896 

.1027 
.1064 

.1089 
II59 

13 16 
1326 

I38I 


o. 
o. 
o. 

o. 
o. 
o. 
o. 


1423 

I549^23 
1602 
1616 
1674 


1738 
1851 
1917 
1918 
1920 


N. 


S. 


48-^ 


-18 


+70r-5 
+90+17 

+90+26 
+90+14 


+  3 
+72 


^3^r3^ 
36'-3i 

-^3 
+59 
<-24r38 
+50-13 

^33^ 

+44-16 

-22^1 

^-57 
f69+5 

+86j+55 

<-44-X5 
+68+3 

-28-61 

♦6^+  I 


-7 


-47-6^ 
+71-  I 

+84+7 
-14-^3 
+90+30 

-21,-63 
+67I-6 
+61-12 

f67J-8 


-63 


+90+23 
-48 

+59-J7 

+83+48 

3r^1 


+90+37 

+74-  8 
+61-18 
+63-16 
+87-1 

19201+90;+  6 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JANUARY. 


Tbb  Star's 


Namt. 


13Q 

B. 

Cancii 

227 

B. 

Cancri 

13 

B. 

Leonis 

7 

Leoais 

XI 

Leonis 

* 

Leonis 

y 

Leonis 

A 

Leonis 

a 

Leonis 

Hag. 


6.Z 
6.4 

6.3 
6-5 

5-6 
S-o 
4-6 
1-3 


Rcd'nsfroiii 
Z915.0. 


Aa 


S 

+2.49 
3.41 

a. 43 
2.38 
a. 38 

+2-37 
2.32 

2.36 

+2.29 


A<» 


// 


35 

5-5 

5.8 
6.4 

6.6 
6.9 

7-7 
8.1 

8.3 


Apparent 

Declin*- 

tion. 


+19    9.0 

15  43-9 

16  57.1 

14  45-5 
1443.8 

+14  24.5 
12  50.9 
10  24.7 

+12  22.8 


At  CoNjtmcnoN  nt  R.  A. 


Washington 
Mean  Time. 


d 
80 

81 


h     m 
835.5 

22  43.5 
043.1 

535.8 
636.4 

918.S 
16  13. 

20  53.0 

21  6.1 


Hour 
Angle. 

H 


m 


h 

r-  333.7 

+10  6. 
-II  58. 

-  7  15-3 

-  6 16.6 


2  + 


-  3  39-8 

3    I. 
+  732.3 
+  7  45 


0  + 


4-0 


+0.5591 
1. 1288 

•5996 
+0.5633 
+0.3537 
+0.0450 

0194 
+1.3389 

7593 


5-0 


0-0 


0.5433 
0.5375 
0.5367 
0.5348 

0.5344 


0.5334-0 
0.5310 
0.5295 
0.53941-0 


/ 


.2009 
•2249 
.3379 
.33491+80 


o. 
o. 
o. 
0.3363  |f64 


o. 
o. 


Limit- 
ing Pax^ 
allels. 


N. 


0 

k-81- 


S. 


3349  -^90 +3 


13-70 

-  9 

-«o 


46-36 


3400 

2485t^■43-4I 

2537 

2540 


^83 


43 


4-78 


44 

45 

P 

48 
49 
37 
56 
d 

75 
76 

79 

V 

78  B. 
X 


49 
t 

75 

^Z 

^5  , 
43  H. 

231  G. 

236  G. 

9  G. 

17  G. 

18  G. 
43  B. 

47  G. 

64  G. 
153  B. 

42 

b 

A 

31  B. 

3 
4 
40  B. 
re 

48  B. 

65  B. 
85  B. 

6 
a.    ' 

116  B. 


Leonis 
Leonis 
Leonis 

Leonis 

Leonis 

Sextantis 

Leonis 

Leonis 

Leonis 
Leonis 
Leonis 
Leonis 
Vitig^inis 

Virginis 
Virginis 
Virginis 
Virginis 
Virginis 

Virginis 
Virginis 
\'ii^nis 
Virginis 
Viipnis 

Librae 
Librse 
Librae 
Librae 
Librae 

Librae 

Librae 

Librae 

Scoipii 

Soorpii 

Scoipii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Soorpii 
Soorpii 

Soorpii 


FEBRUARY. 


5.9 
5.8 
3.8 

5.2 

5-7 

6.3 
6.1 

50 

5.4 
6.0 

5-5 
4.5 
6.5 
4.8 
5.0 
5.2 
5-7 
5.6 

5.6 
6.1 

5.5 
6.4 
57 

6.5 
6.4 

6.1 

5-7 
6.1 

5.8 

6.3 

5-0 

4.7 
4.6 

5-4 
5.9 
5.7 
5.4 
30 

4.9 

5.5 
6.0 

3-1 
1.3 

6.2 


+3. 30-  8.9+  9 

3.31       9.3     10 
3.20       9.4       9 

+2.16-  9.2 
2.18  '  9.4 
2.12  9.8 
2.09  10. 1 
2.04       9.9 

-10.4 

IO.4J 

I0.5;+ 
10.6 

10.6 


.52 
.46 
.38 
.34 

•3<^ 
.39 

•15 

.14 

.14 

.06 
.01 
.01 

0.97 
0.93 


97 
.96 

•95 
.88 

.71 

.6o|-io.7 
10.6 
10.5 
10.3 

9-5 

-  9.4 

9-5 
9.1 

9.0 

9.0 

-8.5 
8.4 

8.3 
8.6 

8.3 


+0.87-  8.3 
0.80 


0.77 
0.73 

0.71 

+0.71 
0.71 
0.70 
0.69 
0.69 

+0.67 
0.65 
0.63 
0.60 
0.56 

+0.56 


.5 
.8 

.1 

•3 

.6 

.3 
.0 

.5 
.0 

.1 
.0 

.3 
•3 


7 

9 
6 

6 
4 

3 
3 
I 
o 

5 

7 

9 
10 

13 

14 

-15 

15 

17 
18 

18 

-30 
30 
30 
31 
21 


-33 

24 
23 
25 

25 

1-24 

24 

36 

24 

25 

h«5 
36 

25 

25 
26 


.0 
-  7.0I-36 


13.9 
II. 6 

44.5 

^3.3 

5-2 

49.1 

38.2 

4.3 

38.5 

6.8 

52.3 
31.4 

15.0 

31.9 
4.8 

17.3 
16. 1 

55-7 
45-3 

30.6 

48.4 

II.6 

19.5 

4.2 

49-1 

58.3 
3.1 

43.3 
5-3 

13.3 

327 
39.7 

4.6 
17.0 

59-7 
I.I 

35-3 
52.3 

37.9 
6.1 

15.8 

23-5 
14.8 


1     5  15-6 


624.9-  713-9 
855-5-  448.1 


-  3  50.9 
344.9 
138.7 
610.8 
820.3 


2 


8 


-  821.0 


743-3 

-  6  56.8 

-  431-0 
+  136.6 

-  448.8 

+  646.0 
-10  20.4 

-  414.1 
+  4  7-6 
+  648.0 

+11  50.7 


6 


954.6 
zo  0.8 
15  24.6 
20  15.8 

23  29.5 

641.3 
729.4 

959.9 
16  19.3 

10  38.2 

22  26.0 

533.6 

11  52.4 
2031.3 

^l  17.4 

430.8 

5    0.3 

18  4.8 

1847.5 

19  28.3 

3  31.9 

7    7-2 

7  33-1 
II  45.2 
15  28.5 

19  30.7 
3  13.7 

5    3-0 
9  14-2 
10  16.4 

1033.8 

i0  4i.o|-  7  59.9I-0.4748 


8 


21.3 
[Bph  15) 


II    0.1 

13  13.3 
13  18.5 

14  3-7 

15  54.2 
1831.9 
20  57.3 

o    5.3 

050.5 


+0.4174 

.8983 

-1.0933 

+1.0783 
7040 

-K).I943 

-0.9331 

+I.IOI2 

+0.4855 

+0.6347 
+0.1876 
+0.7147 
+0.6737 

-0.2694 
-0.5980 
-1.0230 

-I. 2 134 

■fo.8oo5 
+0.3692 


-1140.8,-0.1655 
+  056.2,-0.6579 
+  137-3-0.42I2 
+  3  16.6-0.4345 

855.3-0.1079 
-1030.0-0.3885 
-10   5.1-0.3169 

-  6   3.4-0.9381 

-  327.6-0.9349 

+  135.4I-1.3195 

1319 

-I. 1976 

-K).3l65 


+  7  51-9 
+1035.4 

-  923.3 


-  833.5-0.3408 

-  8  16.4-1.159Q 


-  741-6 

-  631.4 

-  636.3 


0.5373-0.3618 


0.5369 
0.5364 

0.5361 
0.5361 
0.5351 
0.5344 
0.5341 

0.5235 
0.5235 
0.5235 
0.5237 


0.3638 


0.36481-16 

-0.2656 
0.3656  H-  7 
0.3694  +54 
0.3733 1-  6 
0.2734 

-0.3766 
0.3768 
0.3774 
0.3784 


0.5367   0.3759 

■0.3700 
0.3648 
0.3593 


0.5305 

0.5335 

0.5365 

0.5413 
0.5438 

0.5463 

0.5465 
0.5554 
0.5559 
0.5564 

0.5614 
0.5649 
0.5653 
0.5683 


0.3499 
0.3465 

-0.2395 
0.3388 

0.2180 

0.3168 

0.2155 
-0.3025 
0.1927 
0.1918 
0.1826 


+681-30 
-  4 


-80 
-80 

+90+16 


+90 

+84 

+39 
fii 
-14 


-«o 

-33 

-83 
+90+17 

^■73 
+84 

^■54 


-19 
-II 

-34 
-7 
-9 

-59 
-83 

-90 


-30-90 

*-75-  I 
♦■58 -25 

+29r53 

I 

+14 
^13 
+38 


0.5710  0.1741 


+0.5231 
-1.0740 
+0.3159 


-  445-3-0.2347 
+0.0348 
-1.0935 
-1. 3015 

+  453.0-0.6181 


-  2  59-3 

-  037.9 

+  I  51.5 


535-3 


.5710I 


0.5738 
0.5784 
0.5803 
0.5830 
0.5836 

0.5836 
0.5838 
0.5840 
0.5848 
0.5848 

0.5858 
0.5868 
0.5883 
0.5894 
0.5908 


-0.1644 

0.1475 
0.1401 

0.1387 

0.1358 

-0.1354 
0.1347 
0.1237 
o.  1203 
0.1201 

-0.1151 
0.1098 
0.102 1 
0.0949 
0.0854 


+31 


-10 

o.59iil-o.o83it-  8 


-90 

-69 
71 

-50 

+18-^1 


+31 
-19 

19 


-44-89 


+37 

1+  8 

-42 

+  I 


36 

+13 

^25 


-57 
-90 

-90 


51 


-44-90 
-32 
-^5 
-90 

-75 
^54-15 
-35-90 


-32 

-58 
-42 


-38-90 

-48-87 
-90 

-84 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

FEBRUARY. 


1 

Tbb  Star's 

At  Conjunction  in  R.  A. 

tncPar- 
alkfe. 

Name. 

Mag. 

2.9 

Red 'ns  from 
x9i5>o. 

Apparent 

DediiiA- 

tkm. 

Washiaston 
Mean  Tune. 

Hoar 

Y 

^ 

/ 

N. 

S. 

La 

8 
+0.54 

Li 
n 

-6.4 

r         Scorpii 

•       1 

d     h     m 
8     2  31.9 

h     m 
+  7  12.6 

+1.0037 

0.5918 

-0.0779 

• 

f62 

» 
+17 

X34  B.  Scorpii 

6.4 

0.50 

6.8  37  18.0 

544.5 

+10  17.3 +0.0159 

0.5930 

0.0680 

f2I 

-43 

135  B.  Scorpii 

6.0 

0.50 

6-4 

28  21.2 

5  59-7 

+10  3 1. 9 +1.0685 

0.5931 

0.0672  +^'+23 

95  0.  Ophiuchi 

6.1 

0.40 

6.6 

27  39.6 

16  21.7 

-  3  3i.8|-o.i623 

0.5957 

0.0343 

+  9-54 

43         Ophiuchi 

5-4 

0.36 

6.5 

28    Z'^ 

20  28.3 

+  024.6+0.1341 

0.5962 

-0.0210 

+23-36 

163  0.  Ophiuchi 

6.3 

+0.29 

-    6.6-27    50.8 

»    358.2 

+  735.8-0.1530 

0.5963 

+0.0034 

^-  7-53 

*■  5ks 

X         Sagittarii  {var.) 

4.4 

0.28 

6.6   27  48.1 

534.6 

+  9   8.1 -0.1889 
+  9  28.4'-i.0538 

0.5962 

0.0086 

4  0.  Sagittarii 

6.2 

0.27 

6.8 

26  56.9 

555.8 

0.5962 

0.0097 

-43-^ 

10  G.  Sagittarii 

5-7 

0.25 

6.5 

28     3.2 

9    0.8 

-II  34.2 +0.1 169 

05958 

0.0197 

^•22,-37 

3 10  B.  Sowpii 

5.8 

0.24 

6.4 

2845.1 

944.5 

-1052.4+0.8426 

0.5957 

0.0220 

+6i,+  6 

38  B.  Sagittarii 

C.  I).-28**  14268 

4.7 

+0.21 

-6.4 

-28  28.1 

13  18.5 

-  7  27.2+0.6540 

0.5950 

+0.0335 

+56-6 

6.4 

0.20 

6.3 

28  55-3 

14  46.3 

-  6   3.1+1.1682 

0.5946 

0.0382 

+61+34 

48  0.  Sagittarii 

6.3 

0.18 

6.5 

28  19. 1 

16  50.2 

-  4   4.2J+0.6390 

0.5941 

0.0447  ^56-  7 

62  B.  Sagittarii 

6.0 

0.18;       6.3 

28  41.0 

16  50.3 

-  4  4.i,+i.oi07 

0.5941 

0.0447  f6i|+i8 

66  B.  Sagittarii 

4-7 

0.18 

6.8 

27    4.6 

17    6.6 

-  3  48.5  -0.6145 

0.5940 

.0.0456 

-14.-90 

58  G.  Sagittarii 

6.1  +0.17-  6.4-28  28.3 

18  35-4 

-  223.3 

+0.8783 

0.5935 

+0.0503  f62+  8 

68  G.  Sagittarii 

6.2 

0.151     6.8 

2641.3 

2048.0 

-  0  16.2,-0.8207 

0.5927 

0.0572 

-24-90 

69  G.  Si^ttarii 

6.3     0.15 

6.8 

2648.6 

20  56.5 

-  0   8.1-0.6873 

0.5927 

0.0577 

-17-90 

86  B.  Sagittarii 

6.5    0.15 

6.8 

26  38.3 

21  16. 1 

+  0  10.7-0.8439 

0.5926 

0.0587 

-25-90 

q>        Ss^ttarii 

Z'^ 

0.10     6.6,  27    4.9 

10    3  40.1 

+  619.2 

+0.0458  0.5898 

0.0784 

+23-41 

6        Sagittarii 

2.1  '+0.08-  6.8-26  24.3 

723.9 

+  9  53.9 

-0.3311  0.5879 

+0.0895 

+  5-65 

SOI  B.  Sagittarii 

5.9    0.04!     6.8  26    3.1 

14  25.9 

-  7  20.9+0.0094' 0.5838 

0.1099  ^24-43 

i)        Sagittarii 

4.9     o.03_     6.9   25  24.4 

15  21.2 

-  627.8-0.5496 

0.5833 

0.1125 

-4-«2 

X         Sagittarii 

4.9  l+o.oi      7.0   24  40.6 

19  13.6 

-  2  44.5-0.8410 

0.5807 

0.1232 

-19-90 

51         Safittarii 

5.8  1  0.00     6.8,  24  54.5 

1                    1                    1 

23  32.1 

+  123.9-0.0486  0.5776 

0.1347 

+24-47 

h        Sagittarii 

4.7  -o.oi-  6.8-25    4.4 

23  48.2 

+  I  39.4+0.1582  0.5774 

+0.1354 

+34-35 

53         S^ttarii 

6.3 

0.02;     7.0,  23  37.4 

11     I    52 

+  2  53.4-1. 1536  0.5765 

0.1387 

-40-90 

274  B.  Sagittarii 

6.1 

0.02     7.0:  23  37.6 

I  12.4 

+  3   0.3 -1. 1348 

0.5764 

0.1390 

-38,-90 

308  B.  Sagittarii 

6.3  i  0.04     6.8i  24   9.3 

659.4 

+  834.0+0.2539 

0.5719 

0.1535 

HI  -30 

329  B.  S^ttarii 

6.1  I  0.05     6.9;  22  58.4 

956.1 

+11  24.1-0.4989'  0.5696 

0.1605 

+  3-76 

336  B.  Sagittarii 

6.5  -0.06-  6.9|-22  50.2 

10  54.7 

-1139.5-0.4822  0.56881+0.1628 

+  5-75 

L 

1 

NEW 

MOON. 

13         Piscium 

6.4 

-0.09-  1.5-  1  33.3 

16  14  42.1 

-II    4.6+0.5914 

0.5014 

+0.2665 

+80-14 

Z4         Piscium 

5.9 

0.09     1.5-  I  43-0 

15  52.1 

-  956.6+1.0761 

0.501 1 

0.2663 

+88+14 

X         Piscium 

4.6  -o.io-  0.8+  I  18.7 

20    7.2 

-  548.7-1.0449 

0.5000 

+0.2658 

-i3-«9 

2z         Piscium 

5.6   0.07    0.5 

036.2 

16    0    6.1 

-  1  56.6+0.7734 

0.4991 

0.2650 

+90,-4 

22         Piscium 

5.8 

0.08     0.1 

1 

227.5 

I  27.2 

-  037.8-0.8649 

0.4988 

0.2647 

-  i'-«8 

25         Piscium 

6.2 

-0.07-  0.2 

1371 

2    3.2 

-  0   2.8+0.198810.4987 

0.2646 

+55-33 

51         Piscium 

5.6  i+o.o2|+  2.3[    6  29.2 

23  21.2 

-  3  20.6+0.4821!  0.4968 

0.2553 

+72-18 

Z36  B.   Piscium 

6.5 

fo.03 

+  3-2!+  8  53.5 

17    4    7.5 

+  I  17.8-0.9237  0.4970 

+0.2522 

-5-81 

tf         Piscium 

3-7 

0.20 

6.5 

14  54.6 

1«     7    5.3 

+  3  29.9-1.0079!  0.5015 

0.2286 

-12J-75 

zoi         Piscium 

6.2 

0.23 

6.5 

14  137 

9  22.0 

+  542.6+0.257910.5022 

0.2261 

+58;-26 

105         Piscium 

6.1 

0.24 

7.1 

15  58.6 

II  24.7 

+  7  41 .8 -1. 2040 

0.5028 

0.2238 

-27 

|74 

4        Arietis 

5.8 

0.28 

7.6 

16  32.1 

15  52.7 

-II  58.0 -0.83 1 1 

0.5042 

0.2185 

0 

-73 

t        Arietis 

5.1 

+0.32 

+  8.1 

+17  24.3 

20  39.7 

-  7  19-3 

-0.7595 

0.5059 

+0.2126 

+  3 

'-73 

35  B.  Arietis 

6.4 

0-35 

8.4 

17  50-9 

n  57-6 

-  4   7-3  -^.5532 

0.5072 

0.2083 

+14-66 

47  B.  Arietis 

6-5 

0.38 

8.4 

17  37-6 

19     2    3.6 

-  2    4.9+0.1238 

0.5080 

0.2055 

+51 

-30 

20  H^  Arietis 

6-4 

0.39 

8.2 

1649.7 

253.7 

-  1 16.2 +1. 1767 

0.5083 

0.2043 

+90 

^31 

15        Arietis 

5-9 

0.38 

9.0 

19    6.1 

330.8 

-  040.2 

-1.2063 

0.5086 

0.2035 

-29-71 

6        Arietis 

5.6 

+0.43 

+  9.2 

+19  30.7 

7  21.8 

+  3    3-9 

-0.8856 

0.5102 

+0.1981 

-  5-70 

36        Arietis 

6.3 

0.50 

9-5 

19  28.9 

13  43.3 

+  9  14.0 

+0.3767 

0.5130 

0.1886 

+661-15 

V        Arietis 

5-4 

0.54 

Z0.4 

2135.8 

1749.2 

-1047.6 

-1.2029 

0.5149 

0.1822 

-3ir68 

/<         Arietis 

5-7 

0.58 

9.8 

19  39-2 

19  37.1 

-  9   3.0 

+1.2729 

0-5158 

0.1793 

+85+46 

8        Arietis  {mean) 

4-6 

0.68 

10.5 

21    0.2 

80    357.6 

-  057.9 

+1.2166 

0.5198 

0.1653 

+90 

+41 

64        Arietis 

5-8 

+0.84 

+11. 8 

+24  25.6 

16    6.6 

+1048. 1 

-0.6974 

0.526a 

^fO.X43o 

*-5 

Us 

[Bph  is] 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

FEBRUARY. 


Tbb  Star's 


At  CoNjuNcnoK  m  R.  A. 


Umit- 

iii£par- 

aUeb. 


Nam«. 


7 
II 

i6 

17 
i8 

21 
22 

14  H. 

p 

<p 

17  B. 
38  B. 
47  B. 

354  B. 
22 

/3 
107  B. 
112  B. 

406  B. 
136 
154  B. 
415  B. 

49 

54 

39 
40 

47 
52 

134  B. 

A 
176  B. 
181  B. 

K 

&2 

5B. 

9 
M 
35  B. 

49  B. 
V 

39 
40 
102  B. 

139  B. 

227  B. 

12  B. 

7 
II 

* 

r 

A 
a 


Tauri 
Tauri 
Tauri 
Tauri 
Tauri 

Tauri 
Tauri 
Tauri 
Tauri 
Tauri 

Tauri 

Tauri 

Aurige 

Aurige 

Aurige 

Tauri 

Aurige 

Tauri 

Atuige 

Aurigs 

Tauri 

Tauri 

Aurigse 

Taun 

Aurigse 

Aurige 

Geminorum 

Geminorum 

Geminorum 

Geminorum 

Geminorum 
Geminorum 
Geminorum 
Geminorum 
Geminorum 

Geminorum 

Geminorum 

Cancri 

Cancri 

Cancri 

Cancri 
Cancri 
Cancri 
Cancri 
Cancri 

Cancri 
Cancri 
Cancri 
Leonis 
Leonis 

Leonis 
Leonis 
Leonis 
Leonis 
Leonis 

Leonis 


Mag. 


5-9 
6.1 

5.4 

3.8 
5.6 

4.3 
4.1 

5-8 
6.5 
5-3 

5.6 

5-0 
6.0 

6.S 

6.0 

6.4 
6.4 

1.8 

6.5 

5.7 

5.6 
4.6 
6.4 
6.1 

5-1 

5.8 
6.a 

6.3 
5.6 
6.1 

6.5 

6.3 
6.0 

3-7 

6.3 
6.4 

6.2 

5-5 
6.4 

6.0 

S-5 
6.5 
6.5 
6.5 

6.3 
6.1 

6.4 

6.3 
6.3 

6-5 
S-6 

S-o 
4-6 

1-3 
S-9 


Red 'ns  from 
19x5.0. 


Ad 


S 
+0.92 
0.96 
0.99 
0.99 
0.99 

+0.99 
0.99 
.00 
.00 
•03 
.18 

•25 

•501 
.58 
.62 

.70I+ 
.73 

•75 
.80 

.80 

.91 

.92 
.96 

•97 
{  2.20 

1+2.23 
.29 

•30 
.38 
2.36 

1+2 .41 
t    2.4OJ 

I    2.45 

I    2.46 

2.48 

+2.47 

I  2-53 
2.53 

2-51 

2-57 

+2.541 

2-57 
2.58 

2.58 

2.58 

+2.58 

2-59 
a.58 
2.61 

2.58 

+2.58 
2.58 

2.57 

2-53 
2.56 

1+2.52 


Ad 


1.8 
2.1 

1.7 
1.6 

1.9 


+24 

25 
24 

23 
24 

1.8+24 


1-7 
1.8 

1.8 

2.2 

2.3 

2.5 
2.1 

1-7 
1.6 


1.2 

1-5 
1.2 

0.6 
03 
0.0+27 


9.9 
0.1 

9-5 
7^9 

7-7 
5.9 
5-8 

5-4 
4.6 


I.I 
0.6 
0.2 
0.1 

-  0.8 
1.8 


2.4 
2.5 

h  2.5 

3-4 


-  7-3 


Apparent 

Deciiti*- 

tion. 


Washinijfton 
Mean  Tkne. 


24 
24 

24 

25 

+26 
27 

27 
27 
27 
+27 
28 
28 


27 
26 


27 
28 

27 
28 

+28 
26 
26 
26 

25 


II. O 

3-5 
1.6 

51.0 

34.6 

12.3 
6.4 
17.6 
16.0 
19.6 

15.8 
9.1 

45-6 

34.9 
55-6 

52.5 
51.6 

32.4 
36.6 

52.5 

56.8 

35.8 
56.0 

34.3 

5-5 

20.5 

11.7 

1.9 

59-9 
2.1 


+  4.9+26  50.7 
4.0  25  13.0 
2.9  2433.1 
2.8  2425.0 
2.5   2436.2 

+  1.9+23  21.2 


22 
21 

23 

+21 

20 


2.4  20 


20 

19 

+19 

19 


6.0  15 
6.2 

71 


7^7 

9.6 
9-5 

1-10.7+  9 


16 
14 

+14 


14 
12 
10 
12 


d 
80 

81 


88 


84 


86 


86 


49-1 

52.7 
49.8 

23-7 

i.o 

43.8 
18.5 
16.3 
58.2 

507 
9.0 

43-9 
57^1 
45-5 

43-8 
24.5 
509 
24.7 

22.8 


12.9 
[Bph  15] 


h     m 

20  57-5 
2Z  56.8 

151-9 

1  54.1 

2  1.5 
2  3.1 
2  20.7 
2  22.8 
2  26.8 
4  26.0 

13  57-2 

18  18.5 
856.8 

14  13 -6 
16  29.2 

21  27.1 

22  29.2 

23  46.3 
4    0.9 

4  33-7 

10  34.6 

11  36.7 

"  59-7 
14  57-3 

5  47-2 

740.2 
16  4.3 
16  21.7 
21  32.2 
23    0.8 

0  0.7 
2  51.0 
9  20.1 

9  45-5 

12  4.1 

13  54-1 

19  24.6 

21  46.6 

22  26.4 

1  4.0 


87 


4    4.4 

938.5 

"  59-5 

13    I- 
13    6. 


13    9 
17  50-5 
7  54-0 

952.7 
1442 

1542.8 
1823. 
I  12.7 

548.5 
6    1.3 


14    2.91+ 


Hour 

Angle, 

H 


h 
8 

5 
3 
3 
3 

3 

3 

3 

3 
I 

+  7 
-II 

+  2 


m 

30.3 
36.8 

45^5 

43-3 
36.2 

34.7 
17.6 

15.6 

11.7 

16.4 


+ 
+ 


7 
9 

9 
8 

-  7 

-  3 

-  2 


55-9 

51- 
16. 

22.7 
33 


5^ 
9-0 


6-0 


39 

39-0 
24.6 

19 
47 


o-fo 


0-K> 


4+1 


+ 
+ 
+ 
+ 


-  o 

+  7 

+  7 
-II 

-  9 

-  8 

-  6 

+  o 
+  o 

+  2 

+  4 

+  9 
-II 

-II 

-  8 


5 
-  o 

+  2 

2 

2 


8+ 


8  + 


2  + 


2 

7 

2 

I 
3 

4 

7 

10 

-  5 

-  5 

2 


7  + 


1  + 


0.7 

0.6 

20.6 

14. 1 

27.7 

38.7 

27-3 
44.1 

16.5 

50.9 

53-2 
8.9 

6. 

30-9 
44.6 

30.8 

49.7 
53-2 
14.8 

42 

48.4 
25.8 

48.2 

50-5 
55 

57.7 

293 

55-5 
o. 

39-6 

37 
12. 

II. 

44. 
31 

14 


+0.2426 

-3364 
+1.0468 

+1.2460 
+0-4573 
•1-0.872 1 
+1.0173 
+0.8146 
•^0.8520  o 
0822 

-0.0895 
.6671 
3022 

+0.1401 

1559 

.0415  o 

-1.0170  o 

.6430 
.4198 
.2273 

+0.0301 

+0.3989 

-1 .082410 
+0.3616'  o 
-0.8356  o 

-1.2263 

+0.4403 

+0-5905 
•9452 

+I.0II6 


-1.0397 

+o.39ia  o 
.3006  o 
+0.3894 
-0.1218 


4+0 


6-0 


3+0 


+0.9555 

3571 
+0.2681 

+1-2755 
.8155 

+1.189S 
+0.4909 
+0.3037 

+0.3345 
•6354 

+0.7594 
+0.5676 
+1.1314 
-5887 
+0.5675 

•3589 
.0518 

0127 

-3348 

7470 

.4198 


8-0 


8+0 
8+0 
i-o 
2+1 
9-0 


i|+o 


5286 
5301 

53" 
53" 
5312 

5312 
5314 
5314 
5314 
5325 

5372 

5393 
5456 
5476 
5484 


/ 


N. 


58 


34  +83 
+74 


+0.133S 
0.1274I+25 

0.1235 

0.12 

0.1231 

•»«.I23I 

0.1225 
0.1224 
0.1223 
0.1 182 


-15 

-44 

+90+32 


5500-^0.0219  f46 


5503 
5507 
5518 

5519 

5532 

5534 

5537 
55401 

5551 

5551 
5547 
5547 
5541 
5539 

5538 
5534 


+0.0975 
0.0877 

0.0531 

0.0401 

0.0345 


+39 

+39 
+  6-60 


+27 
+52 
+35 


0.0193 

0.0160 

0.0051 

+0.0037 


0.0146 
0.0182 
0.0233 
0.0620 


S. 


+50 
-3 

+90+20 
+90+29 
+90+17 
+90+19 


-30 
-28 


-36 
-II 

-25 

-14 
-19-61 

7-55 
+71+  7 

+80+58 

0119  +46'-i4 
+70+  5 

5-61 
+67+  2 

-  51-62 


0.0669 
0.0885 
0.0892 
0.1023 
0.1060 

-0.1084 
0.1155 


0.1312 
0.1322 

0.1376  h-37 


-42-62 

+72;  o 
f86+  8 
-12I-63 
+90+32 

-19I-63 

+69,-  5 
+62-11 

+68-  7 
-33 


5522 

5521 
5516 

5512I-0. 14191+90+24 

5498  0.1545  +24I-48 

5492  0.1598  +60-16 

5491  0.1613  +81+50 

5483'  0.1670  -  2'-67 


5474 


-0.1735 


+90,+38 
+76-  7 


+62 
+64 

+88 

+90 
+81 


-17 

-16 

o 

+  6 

-  5 
+26 


5458  0.1850 

5447  0.19 1 7 

5447  0.1918 

5447  0.1920 

5447-0.1921 

5432  0.2011 

5390  0.2256I+90 

5384  0.2287 

5370  0.2360 

5368-0.2375 

5360  0.2413 1+46 -36 

5344  0.2502  +43-40 

5334  0.2556I+84+42 

5334  0.2559 


+13 
+80 


5320-0.2642 


5 
[+68 


-70 

-9 

+65-20 


-78 

-20 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

FEBRUARY. 


Tu  Star's 


Nome. 


45 

P 

48 

49 


Leonis 
Leonis 
Leonis 
Leonis 


Mag. 


5.8 
3.8 
5-2 
5-7 


Rcd'nsfrom 
19x5.0. 


Aa 


s 

+a-54| 

a-53 
2.49 

+2.52 


A< 


It 


-10.8 
II. I 

"•3 


ApptMnt 

Dediiuih 

tion. 


+10  11.6 
944.5 
723.3 


^11.3+  9    5.2 


At  OmjuNcnoK  in  R.  A. 


Mean  Tune. 


h     m 
15  10.9 

17  38-7 

18  36.7 

1842.8 


Hour 
Angle. 

H 


h     m 

3199 
542.9 
639.1 
645- 


.8842 
-1 .0761 

+1.0742 
.6913 


0-0 


0.5318 
0.5314 
0.5314 
0.5313 


/ 


-0.2652 
0.2674 
0.2682 
0.2683 


rngPar* 


N. 


-3-80 
-15^-80 
+90+16 

+  8-81 


MARCH. 


B. 


37 

75 
76 

79 

V 

9 

78  B. 

X 

* 

49. 
t 

75 

83 

85 
43  H. 

331  G. 

336  G. 
9  G. 

17  G. 

18  G. 
43  B. 

47  G. 

64  G. 
153  B. 

42 
b 

A 
31  B. 

3 
4 
40  B. 

ir 

48  B. 

65  B. 

85  B. 
d 

a 
116  B. 
r 

134  B. 

135  B. 
95  G. 

163  G. 
X 
4  G. 

JO  G. 


Sextantis 

Leonis 

Leonis 

Leonis 
Leonis 
Leonis 
Leonis 
Virginis 

Virginis 
Virginis 
Virginis 
Virginis 
Virginis 

Virginis 
Virginis 
Vixginis 
Virginis 
Virginis 

Virginis 

Libre 

Librae 

Libre 

Libre 

Libre 
Libre 
Libre 
Libre 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scoipii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Ophiuchi 
Ophiuchi 
Ophiuchi 
Sagittarii  (var. 
Sagittarii 

Sagittarii 


6.3 
6.1 

S'O 

5-4 
6.0 

5-5 

4.5 
6.2 

6.5 
4.8 

S'O 
5-2 

5-7 

5.6 
5.6 
6.1 

5-5 
6.4 

5-7 
6.5 
6.4 
6.1 

5-7 
6.1 
5.8 
6.3 
5.0 
4.7 

4.6 
5-4 
5-9 
5-7 
5-4 

30 

4.9 

5-5 
6.0 

3-1 
1.2 
6.2 
2.9 
6.4 
6.0 

6.1 
5-4 

6.3 
4.4 

6.2 
5-7 


+2.49 
2.48 

2.44 

+2.41 
2.41 
2.40 

2.37 
2.36 

+2.27 
2.21 
2.18 
2.14 
2.09 

+2.07 
2.04 
2.04 

•95 
•95 

•94 
.90 

.86 

.86 

.84 

.80 

•77 
•72 
.69 
.66 

•6S 
.64 

•6s 
•65 
•63 

.64 
.62 
.60 

•57 

•55 

•52 
•51 
•51 
•47 
•47 

.36 
•31 

•23 
.21 

.201 
•17 


1.9 

2.5 
2.7 

3^5 
3.6 
38 
4.2 

4.6 

4.9 

5^2 
5-2 

5^2 

4.4 

43 
4.4 
38 
3^6 


■  6 
6 

4 

•  2 

2 
■    I 

•  O 

•  o 

■  5 

7 

9 
10 

12 
-14 

15 

15 

17 
18 


3.6-18 

3'0 
2.8 


2.7 
2.8 

2.2 

2.0 
I.I 
1.2 

0.3 

0.4 
0.7 

0.4 
0.0 

0.5 


20 
20 
20 
21 

-21 
22 

24 
23 
25 

-25 
24 

24 
26 

24 


0.1-25 
o.i'  25 
9.8|  26 
lo.o*  25 
9.8i  25 

9'3'-26 


93 
8.6 

8.6 

8.2 


26 
28 
27 
28 


7.9-27 

7.5I  28 


7-1 
7.0 

7-3 
6.7l-«8 


27 
27 

26 


49.1 

38.2 

4.2 

28.5 

6.8 

52.2 

21.5 
9.0 

15.0 

319 

4.9 

174 

16.2 

55.8 

45  4 
20.7 

48.5 
11.7 

19.6 

4-2 

49.2 

58.3 
2.2 

42.3 

5-3 
12.3 

32.7 
29.8 

4.6 
17.0 

59-7 
I.I 

35^4 

52.4 

37-9 
6.1 

159 
23.6 

14.8 
21.4 
2.6 
18.0 
21.3 

39^6 

3.8 
50.8 

48.1 
56.9 

3-2 

CBph 


4 
6 

14 

15 
18 

8    o 

6 

17 

8     5 
12 

18 
4    3 

5 
10 

II 

ft    o 

o 

I 

8 

12 

13 
17 
21 

6  I 

7 
10 

14 

15 

15 
16 

16 

17 

17 

19 
21 

23 

7  2 


8 


0.2+11 

45-i'-  7 
55  9-  5 

56.1+  2 

43^1  +  3 
9^9+  5 

195,+" 
4.4;-  7 

58.5+  4 
35^8,-  8 
31.2-  I 

394+  4 
4.1,-11 

45-9-  8 

-  4 

3 
8 


52.2 

32 

25 


5+1 


19-3 
4.8 

26.9 

24. 

1-7 


6+0 


512 

20.0p- 

+ 
+ 


6.0 

47-7 

27.6 
12,7 
52.8 
18.2 


9 
+10 
-  7 


41.9 
30.5 
39.5 


29.2 
16. 

35.1 
20. 

32.2 

56.1 
1.4 

33 
44 
24. 


6-0 


6-0 


6-0 
7-0 


8-0 


26.0+    I  2C.8-0 


3 
26.7 

-  257- 

-  232 

25- 

5^9+  4  57 
4.6+  846.7 

-851 

-  6   9.7 

-  2  10.6 


2-0 


i-o 
6-0 


-  I 


41.3 

48.51-  I 

5-7'-  o 

24.6!-  o 

37.2  + 


II. 

4.3 

47.9 
29.7 

40. 


+ 
+ 


42.5 
27.1 

17.0;+ 

54.0  + 

18.7 


45-1 

25 
10.9 

41.5 
0.4 


II. 6 
53^o 


-II 
9 


59^ 
16. 


3-0 


526.5-1159.5f-0 
6 

7 
II 

II 


55-6 


21 
I 

9 
II 

II 
14 


20.8 

44-7 
52.8 

26.5 

3-9 
25-3 

32.3 


-  6 


+ 
+ 


390 

34.4 
19.7 

38.5 

36.4 

8.6 

35 
14.7 

15 


+0.1984 
.9161 
.0960 

+0.4869 
+0.6344 
+0.1^26 

7139 
-1.4228 

+0.6753 

2537 
5770 

9957 
-1. 1828 

+0.8080 
+0.3829 

1457 
6310 

•3965 

4096 

-0.0851 

.2634 

1923 

.9076 

8944 
1. 187 1 

0955 
-1. 1658 

+0.2424 

3126 
I. 1287 
-0.4460 
+0.5482 

0432 

+0.2423 
2066 
+0.0623 
-1 .062 1 
-1.1711 

•5889 

.5418 

+1.03 15 

-I.0.0448 

+1.0971 


2-0 


5-0 


2-0 


o-i 


51-0 


1329 
+0.1642 

1234 
1594 

I-I-0275 

1475 


2-0 


S»o 


5308 
5305 
5304 

5305 
5306 

5307 
5314I 
5323 

5351 
5392 
5421 

5451 
5495 

55" 
5541 

5543 
5623 
5627 

5632 
5675 
5705 
5708 

5734 

5757 

5780^ 


5833 
5853 

5858 


-0.2724 
0.2754 
0.2767  +90J+16 


0.2802 

0.2 

0.2812 

0.2823 

0.2825 

-0.2801 
0.2742 
0.2689 
0.2631 

02535 

0.2500 

o. 

o. 

0.2205 

0.2192 

0.2179 
0.2045 
0.1944 

0-1935 
o.  1841 

-^•1753 
0.1654 


+73 


805  +84 


5818  0.1482 


0.1406 
0.1290 

-0.1261 


5859  0.1258 

5860I 
5862 
5867 

5867 

5875 
5882 

5892 
5900 


0.12 

0.1240 

0.1206 

-0.1203 

0.1 153 
0.1099 

0.102 1 

0.0949 

5910-0.0853 
5912  0.0830 
5917  0.0778 
5924  0.0678 
5924  0.0670 


5936 -0.0341  Ifi  I -52 

5935-0.0209  «5-34 

5927+o.oo34|f  8-51 

7-53 
5923   0.00971-42-90 

59161+0.0x96  U73  -35 


+55 


-32 


-  5-83 


-19 

-II 

+54''-34 
♦90-  7 

-52  -72 

+84-  9 
29-58 

+12--80 

-12I-90 
-28J-90 

+75'-  I 
2427  +59-24 

2420  +30.-52 

3I-S7 
+15!^ 

+14-69 

^29r49 

^19-59 
+22^55 
-17-90 

-i7|-90 
-40-90 
■♦-22-49 
-41-90 

+39-3« 

^9j-^3 

-39'-90 

50  ^  2-73 


55-13 
t-33-90 

38-30 
+14-56 

+27-40 

-36-90 

-46-90 

-  9^ 
-7-^1 
+6a+20 

■J-22-4I 
f62't-26 


15] 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MARCH. 


Thb  Star's 

At  CoNjuNcnoN  zk  R.  A. 

Limit- 
ing Par- 

aUeb. 

Red 'ns  from 

Name. 

Mas. 

x9i5*o. 

Apparent 
Declina- 
tion. 

WafthinRton 
Mean  Time. 

Hour 
Angle, 

H 

y 

x" 

/ 

N. 

S. 

Aa 

/^8 

8 

If 

•         r 

d     h     m 

h     m 

0 

e 

2IO  B.  Scorpii 

5-8 

+  I.I7 

-  6.4 

-2845.1 

8  15  l6-5 

-  333-0+0.8762 

0.5914 

+0.0219 

f6i 

+  8 

3S  B.  Sarittarii 

C.  D.-28°  14268 

4-7 

I-I3 

6.i 

28  28.1 

18  53-1 

-  0    5.2+0.6871 

0.5903 

0.0332 

<-59 

-  4 

6.4 

I. II 

6.0 

28  55-3 

20  22.1 

+  I  20. 1 1+ 1. 2039 

0.5898 

0.0379 

f6i 

+39 

48  G.  Sagittarii 

6.3 

1.09 

6.1 

28  19.1 

22  27.7 

+  3  20.71+0.6724 

0.5890 

0.0443 

+58 

-  5 

62  B.  Sagittarii 

6.0 

1.09 

5-9 

28  41.0 

22  27.9 

+  320.9+1.0459 

0.5890 

0.0443 

f6i 

+21 

66  B.  Sagittarii 

4.7 

+1.07 

-6.5 

-27    4.6 

22  44.4 

+  336.6-0.5877 

0.5889 

+0.0452 

-12 

-86 

58  G.  Sagittarii 

6.1 

1.07 

5-9 

28  28.3 

9    014.4+  S   3i;+o.9i3o 

0.5883 

0.0498 

+62 

+11 

68  G.  Sagittarii 

6.2 

1.03 

6.4 

2641.3 

229.I1+  712.31-^.7954 

0.5874 

0.0567 

-231-90 

69  G.  Sagittarii 

6.3 

1.03 

6.3 

2648.6 

2  37-7 

+  7  20.5-0.6613 

0.5873 

0.0571 

-x6 

-90 

86  B.  Sagittarii 

6.5 

1.02 

6.4 

26  38.3 

257.5 

+  7  39-5|-^-8i88 

0.5871 

0.0581 

-24 

-90 

a>         Sagittarii 

3-3 

+0.96 

-5-8 

-27    4.8 

927.8 

-10   5.8+0.0756 

0.5839 

+0.0775 

+25 

-39 

d         Sagittani 

2.1 

0.91 

S-7 

26  24.3 

'   13  15-6 

-  627.0-0.3042 

0.5817 

0.0885 

+  6-63 

201  B.  Sagittani 

5-9 

0.84 

5.4 

26    3.1 

2025.5 

+  026.1+0.0380 

0.5772 

0.1085 

+26  -42 

iff         Sagittarii 

4.9 

0.82 

5-5 

25  24.3 

21  21.8 

+  I  20.2-0.5254 

0.5766 

O.IIIO 

-  3 

-80 

X         Sagittarii 

4.9 

0.78 

5-5 

24  40.6 

10     I  18.8 

+  5   8.1 -0.8198 

0.5738 

O.I2I6 

-18 

-90 

51         Sagittarii 

5.8 

+0.74 

-  5-1 

-«4  54-4 

542.7 

+  9  21.9 -0.0218 

0.5706 

+0.1328 

+25 

-45 

h         Sagittani 

4.7 

0.74 

5-1 

25    4.4 

5  59-2 

+  937.9+0.1867 

0.5704 

0.1335 

+36 

-33 

53         Sagittani 

6.3 

0.71 

5.4 

23  37-4 

717.8 

+1053.5.-1.1366 

0.5694 

0.1368 

-38-90 

274  B.  Sagittani 

6.1 

0.71 

5-4 

23  37.6 

7251 

+11    0.5-1.1175 

0.5693 

0.1371 

-36,-90 

308  B.  Sagittarii 

6.3 

0.66 

4.9 

24    9-3 

13  19.6 

-  7  18.2+0.2820 

0.5648 

O.I5I3 

+43 

-28 

329  B.  Sagittarii 

6.1 

+0.62 

-  5-0 

-22  58.4 

16  20.1 

-  424.4-0.4781 

0.5624 

+0.1583 

+  5 

-75 

336  B.  Sagittarii 

6.5 

0.61 

50 

22  50.2 

17  20.0 

-  3  26.7-0.4616 

0.5616 

0.1605 

+  6 

-73 

4         Capricomi 

5-7 

0.56 

4.8 

22    4-5 

23  28.3 

+  2  28.4-0.2273 

0.5567 

0.1738 

+19 

-57 

36  B.  Capricomi 

6.2 

0.52 

4.3 

22  40.5 

11    4  28.9 

+  7  18.2 +1.2956 

0.5526  0.1839 1 

+67 

+44 

19         Capncomi 

5-7 

0.40 

4-7 

18  14.8 

15  50.9 

-  543.4-1. 1181 

0.5435 

0.2045 

-29-90 

20         Capricomi 

6.2 

+0.40 

-  4.3 

-19  22.0 

18    1.5 

-  337.2+0.5028 

0.5418 

+0.2081 

f62 

-17 

21         Capncomi 

6.5 

0.38 

4.6 

17  51-8 

18  37-4 

-  3    2.5-0.9461 

0.5413 

0.2090 

-16-90 

0         Capncomi 

4.2 

0.37 

4.5 

17  34.4 

20  57.8 

-  046.9-0.7590 

0.5395 

0.2127 

-  4-90 

Uranus 

6.0 

•    •    ■ 

•  ■  • 

17  I8.I 

23    7.0 

+  I  18.0-0.5828*0.5358 

0.2154 

+  6-82 

114  B.  Capricomi 

6.1 

0.34 

4.2 

17  41.9 

12     I  13.5 

+  320.3+0.2929  0.5362 

0.2190 

+52-28 

30         Capricomi 

5-4 

+0.34 

-  3-9 

-18  20.6 

2331 

+  437.3+1-2622 

0.5352 

+0.2209 

+72  +35 

31         Capncomi 

6.3 

0.34 

4.0 

17  49.2 

2  42.0 

+  4  45.9 +0.7463' 0.5351 

0.22II 

+72-  3 

I         Capncomi 

m              *                  * 

4.3 

0.32 

4.1 

17  II.9 

4351 

+  635.4+0.5123  0.5336 

0.2237 

+65-17 

42         Capricomi 

S.I 

0.24 

4.0 

1425.7 

13  515 

-  8  26.i;-o.2736,  0.5270;  0.2353 1 

+25-59 

44         Capricomi 

6.0 

0.24 

3-9 

1447.4 

1435.4 

-  743.6+0.2802 

0.5265.  0.2361 

+54-29 

45         Capricomi 

5.8 

+0.25 

-3.8 

-15  8.4 

IS    2.7 

-  7  17.2+0.7579  0.5262+0.2366 

+75-  4 

151  B.  Capricomi 

6.1 

0.22 

3-9 

13  7.2 

17  49.8 

-  435.4-^.711210.5244 

0.2396 

+  2-90 

M         Capricomi 

5-2 

0.22 

-3-7 

13  57-2 

19  34.8 

-  2  53.7+0.5897 

0.5232 

0.2414 

+73  -13 

MSRCURY 

0.7 

•    •    • 

•  •  • 

-12  53.8 

2035-9 

-  I  54.4-0.2820 

0.4962 

0.2427 

+26-60 

NEW 

MOON. 

7         Piscium 

3-7 

0.00 

+  4.7 

+14  54.6 

17  15    6.0 

-1041.6-1.0811 

0.5042 

+0.2291 

-17 

-75 

loi         Piscium 

6.2 

+0.02 

4.8 

14  13-7 

17  22.1 

-  829.4+0.1837 

0.5049 

0.2266 

+54 

-30 

105         Piscium 

A         *         ■   * 

6.1 

0.02 

5-2 

IS  S8.6 

19  24.2 

-  630.9 

-1.2798 

0.5055 

0.2243 

-35 

-74 

4         Anetis 

5.8 

0.04 

5.6 

16  32.1 

23  50-9 

-  2  12.0 

-0.9095 

0.5070 

0.2191 

-  6 

-73 

I         Arietis 

51 

+0.06 

+  6.1 

+17  24.3 

18    436-5 

+  225.3 

-0.8409 

0.5087 

+O.2131 

-  2 

-73 

35  B.  Arietis 

6.4 

0.08 

6.4 

17  50.8 

7  53-5 

+  536.5-0.6365 

0.5099 

0.2088 

fio 

-71 

47  B.  Anetis 

^^r1        A       *          * 

6.5 

O.IO 

6.4 

17  37-6 

958.8 

+  738.0+0.0394 

0.5107 

0.2059 

+46 

-34 

20  H^  Anetis 

A         *         X   * 

6.4 

O.II 

6.3 

16  49.7 

1048.7 

+  826.5+1.0920  0.5110 

0.2048 

+90 

+24 

15         Anetts 

5-9 

O.IO 

6.8 

19    6.x 

II  25.7 

+  9   2.4 

-1. 2919  0.5112 

0.2039 

-39 

-71 

0         Arietis 

5.6 

+0.13 

+  7.2 

+19  30.6 

15  15-5 

-II  14.7 

-0.9733  0.5128 

+0.1985 

-11 

-70 

26        Arietis 

6.2 

0.18 

7.6 

19  28.8 

2135-5 

-  5   6.2 

+0.2860 

0.5154'  0.1889 

■»-6o 

-19 

r        Arietis 

5-4 

0.20 

8.4 

21  35-8 

19     I  40.5 

-  I    8.6 

-1.2965  0.5172,  0.1825! 

-43-^8 

M         Arietis 

5-7 

0.24 

8.0 

19  391 

328.1 

+  035.7 

+1.1798 

0.5180 

0.1795 

+90I+36 

€         Arietis  (mean) 

4.6 

0-31 

8.7 

21    0.2 

II  47-3 

+  839.4 

+1.1200 

0.5217 

0.1653 

+90 

+32 

64        Arietis 

5.8 

+043 

+10. 1 

+24  25.6 

23  55-5 

-  335.3 

-0.8012 

0.5272 

+0.1428 

-  2 

HS6 

33281^—1915 ^37 
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SLEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MARCH. 


1 

T,imit- 

Ths  Stak'b 

At  Conjunction  in  R.  A. 

inff  Par- 
allel. 

Name. 

Mac. 

Red 'ns  from 
X9«S.o. 

Apparent 

Declina^ 

tion. 

Wastaincton 
Mean  Time. 

Hour 
Angle, 

H 

y 

y 

/ 

N. 

S. 

Aa 

^ 

•i^V 

8 

n 

•       / 

d 

h     m 

h     m 

• 

e 

a 

Leonis 

1-3 

+2.51 

-   9.1 

+12  22.8 

87 

16  12.3 

+  627.3 

-0.806c 

0.5312 

-0.2536 

+  I 

-78 

44 

Leonis 

5-9 

2.50 

10.8 

9  12.9 

28 

015.8 

-  944-9 

+0.3712 

0.5307 

0.2623 

^65 

-23 

45 

Leonis 

5.8 

a. 53 

10.7 

10  11.6 

I  24.0 

-  838.9 

-0.9312 

0.5306 

0.2634 

-  6 

-80 

P 

Leonis 

3.8 

2.53 

II. I 

944.5 

352.0 

-  615.7 

-I.I 194 

0.5306 

0.2657 

-19 

-80 

48 

Leonis 

5-2 

2.50 

II.7 

723.3 

450.1 

-  5  19-4 

+1.0306 

0.5306 

0.2666 

<-90+i3 

49 

Leonis 

5-7 

+2.52 

-1 1. 4 

+  9    5.2 

456.1 

-  5  13.6 

-^•7335 

0.5307 

-0.2667 

f  6 

-80 

37 

Sextantis 

6.3 

2.52 

12.4 

649.1 

10  13.4 

-  0   6.5 

+0.1623 

0.5307 

0.2710 

+52 

-34 

5^ 

I.reonis 

6.1 

2.54 

130 

638.1 

14  57-6 

+  428.5 

-0.9433 

0.53" 

0.2744 

-6-83 

d 

Leonis 

50 

2.51 

13.6 

4    4-2 

17    7.9 

+  6  34-6 

+1.0664 

0.5313 

0.2757 

+9o;+i4 

75 

Leonis 

5-4 

2.52 

14.6 

2  28.4 

29 

I    5-1 

-  9  43-6 

+0.4697 

0.5325 

0.2798 

+72 

-19 

76 

Leonis 

6.0 

+2.52 

-14.7 

+  2    6.8 

1  517 

-858.5 

+0.6176 

0.5326 

-0.2801 

^83 

-12 

79 

Leonis 

5-5 

2.53 

15.0 

+  I  52.2 

417.2 

-  637-7 

+0.1812 

0.5331 

0.2810 

^■54 

-34 

V 

Leonis 

4.5 

2.52 

15-7 

-  021.5 

10  23.0 

-  043.8 

+0.7081 

0.5345 

0.2825 

^-88 

-7 

9  B. 
78  B. 

Virginis 

6.2 

2.54 

16. 1 

+  0    9.0 

16    3.4 

+  4  45-4 

-1.4060 

0.5362 

0.2831 

-48I-76 

Virginis 

6.5 

2.53 

17.2 

-  5151 

30 

3  45-7 

-  7  55-6 

+0.6939 

0.5406 

0.2815 

^85 

-8 

X 

Virginis 

4.8 

+2.54 

-17.9 

-  7  32.0 

15    8.4 

+  3   4.0 

-0.2092 

0.5460 

-0.2761 

+31 

-55 

* 

Virginis 

50 

2.54 

18.1 

9    50 

21  53-8 

+  9  35-4 

-0.5185 

0.5497 

0.2712 

^■15 

-75 

49. 

Virginis 

5-2 

2.54 

18.2 

10  17.5 

81 

352.3 

-  838.6 

-0.9229 

0.5533 

0.2656 

-  8 

-90 

t 

Virginis 

5-7 

2.54 

18.2 

12  16.2 

12    2.9 

-  045.4 

-1.0952 

0.5586 

0.2562 

-21 

-90 

IS 

Virginis 

5-6 

2.54 

18.0 

14  55-9 

14  39-9 

+  I  45-9 

+0.8722 

0.5603 

0.2527 

^■75 

+  3 

83 

Virginis 

5.6 

+2.54 

-17.8 

-15  45-4 

19  36.0 

+  631.2 

+0.4592 

0.5637 

-0.2456 

^63 

-20 

85 

Virginis 

6.1 

+2.54 

-17.9 

-15  20.7 

20    3.9 

+  6  58.2 

-0.0613 

0.5640 

-0.2448 

^■35 

-47 

APRIL. 


43  H. 

231  G. 

236  G. 

9  G. 

17  G. 

iS  G. 
43  B. 

47  G. 

64  G. 
153  B. 

42 
h 

A 
31  B. 

3 

4 
40  B. 

48  B. 
50  B. 

65  B. 
85  B. 

6 
a 
116  B. 

r 

134  B. 

135  B. 
118  B. 

95  G. 

36 


Viiginis 

Viiginis 

Virginis 

Librae 

Libre 

Librae 

Librae' 

Librae 

Librae 

Librae 

Librae 

Scorpii 

Scorpii 

Scorpii 

Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 

Scorpii 

Scorpii 

Ophiuchi 

^hiuchi 

Oph.  (jx^xter) 


5-5 
6.4 
5-7 
6.5 
6.4 

6.1 

5-7 
6.1 

5.8 

6.3 

5-0 

4.7 
4.6 

5-4 
5-9 

5.7 
5-4 
3.0 

4.9 
6.4 

5-5 
6.0 

3-1 
1.2 

6.2 

2-9 

6.4 

6.0 
6.2 
6.1 


+2.53 
2.53 
2.53 
2.53 
2-53 

+2.53 
2.54 

2.51 
2.50 

2.49 

+2.47 

2.47 
2.46 

2.45 
2.46 

+2.47 

2.45 
2.46 

2.45 
2.43 

+2.441 
2.42 
2.40 

2.39 

2.39 

+2.40 

2.36 

2.38 
2.28 
2.28 


5.4  +2.24I 


7.3 

7-2 

7.2 

6.6 
6.2 

6.2 
6.4 

5.5 

5-2 

4.2 
4.1 

3-2 

3-2 

3-4 
3-2 

2. 


-17 
18 
18 
20 
20 

-20 
ai 
21 
22 
24 

■23 
25 
25 
24 
24 


31 
2.8 

2.7 
3-0 

2.3 

2.3 
2.0 

1.4 

1-3 

o. 

0.5 

O.I 

9-7 
9.0 

9.6 


9I-26 
24 

25 
25 
24 

-26 

25 

25 
26 

26 


6I-28 

27 
28 

26 

27 

^26 


48.6 
II. 7 
19.6 

4.3 
49.2 

58.4 

2.3 
42.4 

5-4 
12.3 

32.8 
29.8 

4.7 
17. 1 

59-8 

1.2 

35-4 

52.4 
38.0 
29.8 

6.2 

15-9 
23.6 

14.8 

21.4 

2.6 

18.0 
21.3 
24.1 
39-6 

28.9 
lEph 


1     8 

9 

9 
16 

20 


2 


8 


21 

I 

4 
8 

14 

17 
21 

22 

22 

23 

23 
o 

o 

2 

2 

4 
6 

9 
12 

12 

14 

17 

17 
I 

3 
5 


2«;.6 
6.0 
44.6 
16.4 
47.2 

11.9 

"-5 
44.0 

350 

59-3 

42.5 
43-8 
43-6 
50.6 

7-3 
25.6 
36.0 
41. 1 


-  5   7.9 


5 
-  429.01-0.2922 

351.9-0.3043 

a  24.9+0.0226 

6  4«>.i-o.i483 


+  7 
+10 

-  9 

-  5 
+  o 


+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 


519 

24.9 

45-1 

8.9 

S9-0 
370 

55-3 
13-4 

499 
41.3 
38.6 

45-3 

1-3 

18.8 


-0.5240 


-0.0779 
-0.7781 
-0.7617 
-1.0464 

+0.0337 

-1 .0181 
+0.3718 
-0.1742 
-0.9780 

-0.3054 

+0.6743 


31-3 
8.5 
36.01+11  21.4 


8 

9  26.4! -0.8927 

9 


22.51+11 


9.1 
41.4 


-II 
-  8 


2.0- 
4-4- 
48.3 

26.8- 

34.1 
490 

55-7 
57-3 

4-4 


6 

3 
-  2 


I 

I 
I 

9 


+11 
-II 


9-4 

43-5 
28.8 

34.0 

52.0 

17.6 
41.7 
56.0 
42.0 

38.5 
17-3 


+0.3738 
-0.0672J 
-1.2248 

+0.1989 
-0.9077 
-1. 0138 
-0.4381 

-0.3913 

+1.1613 
+0.1900 
+1.2284 
-1.1681 
+0.0196 

-1.2009 


0.5727 
0.5732 
0.5737 
0.5783 
0.5813 
0.5816 

0.5843 
0.5866 

0.5889 
0.5925 

0.5939 

0.5957 
0.5962 

0.5962 
0.5963 

0.5964 
0.5970 
0.5970 

0.5977 
0.5977 
0.5982 

0.5991 

0.5997 
0.6004 

0.6006 

0.6009 
0.6013 
0.6013 
0.6016 
0.6014 

0.6013 


-0.2233 
0.2220 
0.2207 
0.2071 
0.1969 

0.1960 
0.1864 
0.1776 
0.1675 
0.1500 

-0.1422 
0.1305 
0.1275 
0.1271 
0.1263 

-0.1254 
0.1218 
0.1216 
0.1165 
0.1158 

-O.IIIO 

0.1031 
00957 
0.0860 
0.0837 

-0.0784 
0.0683 

0.0674 
0.0408 

0.0341 
-0.0304 


+  8-77 
+20-61 


+1 

+341 
+25 
+28 
-10 


9-6 


29 
+29 

-29 

+45 
+16 


I 
-42 
-52 

-48 
-90 


-10-90 


-90 
-42 
-90 

-23 
-54 


-28|-90 
+10-62 

+62'-  6 
-23I-90 

+45-23 
+21-47 
-50-84 

+34-32 
-25^-90 

-33-90 
-  I  -72 
+  I  -69 

+62+33 

+30-33 
+62+42 
-50-90 

+18-43 
l-54!-85 


15) 


580 


OCOULTATIONS,  1915. 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

APRIL. 


Tm  Star's 

At  CoNjtnf  cnoN  in  R.  A. 

infPa^ 
allelft. 

Red'nsfrom 

TT.».ai 

Name. 

Mag. 

1915.0. 

Ai>parent 
Declina- 
tion. 

Washington 
Mean  Time. 

Hour 
Ancle. 

H 

Y 

xf 

y' 

N. 

S. 

Aa 

A<) 

s 

•       / 

d     h     m 

h     m 

• 

• 

43 

Ophiuchi 

5-4 

+2.25 

-8.4 

p28    3.8 

*     7  59-7 

-829.3 

+0.3149 

0.6009 

L-0.0207 

+33'^6 

163  G. 

Ophiuchi 

6.3 

2.17 

75 

27  50.8 

15  23.9 

-  I  23.9 

-K>-0333 

0.5991  •K>.oo37 

+i6p42 
+15I-44 

X 

Sagittarii  (var.) 

4-4 

215 

7.3 

27  48.1 

16  59-3 

+  0    7.6 

-0.0019 

0.5985;  0.00S9 

4  G. 

Sagittarii 

6.2 

2.13 

7.6 

26  56.9 

17  20.3 

+  027.6 

-0.8609 

0.5984    O.OIOO 

-31-90 

10  G. 

Sagittarii 

• 

5-7 

2.12 

6.8 

28  3.2 

2023.9 

+  323.6 

+0.3030 

05973  0.0200 

+32^-26 

210  B. 

Scorpii 

5.8 

+2.12 

-6-4 

-28  45.1 

21    7-3+  4   5-2 

+1.0249 

0-5970+0.0223 

f6l+20 

38  B. 

Sagittarii 

4-7 

2.08 

6.0 

28  28.1 

6    0  40.3 

+  729.4 

+0.8390 

0.5954'  0.0337 

+62+  6 

48  G. 

Sagittarii 

6.3 

2.04 

5-7 

28  19. 1 

4  II. 5 

+1051.9 

+0.8256 

0.5936]  0.0448 

+62+  5 

62  B. 

Sagittarii 

6.0 

2.04 

5-5 

28  41.0 

411.7 

+1052.0 

+1.1960 

0.5936  0.0448 

+61+38 

66  B. 

Sagittarii 

4.7 

2.01 

6.0 

27    4-5 

427.9 

+11    7.5-0.4236 

0.5935  0.0456 

-4,-71 

58  G. 

Sagittarii 

6.1 

+2.02 

-5-4 

-28  28.3 

5567 

-II  27.3 

+1.0648 

0.5927+0.0503 

f62+23 

68  G. 

Sagittarii 

6.2 

1.96 

5-7 

2641.3 

8    9-5 

-  920.0 

-0.6293 

0.5914  0.0571 

-14-90 

69  G. 

Sagittarii 

6.3 

1.96 

5.6 

26  48.6 

8  18.0 

-  9"-7 

-0.4962 

0.5913,  0.0575 

0-yy 

86  B. 

Sagittarii 

6.5 

1-95 

5-6 

26  38.3 

8375 

-853-1 

-0.6524 

0.5910  0.0585 

-15-90 

^ 

Sagittarii 

3-3 

1.89 

4.6 

27    4.8 

15    31 

-  243-1 

+0.2359 

0.5870  0.0778 

^33-3<> 

6 

Ss^ittarii 

2.1 

+1.83 

-4.4 

-26  24.3 

18  48.6 

+  053-4 

-0.1411 

0.5843+0.0888 

+15-52 

20Z  B. 

Sagittarii 

5-9 

1-74 

3.6 

26    3.1 

6     I  55-1 

+  743-0 

+0.1991 

0.5789  0.1086 

*-34-32 

* 

Sagittarii 

4.9 

1.72 

3.8 

25  24.3 

2  51. 1 

+  836.8:-o.36i4 

0.5781    O.IIII 

+  6-66 

1 

X 

Sagittarii 

4.9     1.66 

3.6 

24  40.5 

6  46.8  -1 1 36.6I-0.6550 

0.5748  O.I2I5 

-  9H)0 

49 

Sagittarii 

5-5 

1.64 

3-7 

24    7-8 

652.8 

-1130.9I-1.2032 

0.5747  O.I2I7 

-46-88 

SI 

Sagittarii 

5.8 

+1.61 

-30 

-24  54.4 

II    9.6 

-  723-9 

+0.1391 

0.57II  ■10.1326 

+34-3<5 

h 

Sagittarii 

4-7 

1.61 

2.9 

25    4.4 

II  26.0-  7   8.1 

+0.3469 

0.5708  0.1333 

+45.-24 

S3 

Sagittarii 

6.3 

1-57 

3-2 

23  37-4 

1244.5-  5525 

-0.9722 

0.5697  0.1365 

-261-90 

274  B. 

Sagittarii 

6.1 

1-57 

3-2 

23  37-5 

12  51-7 

-  545-6,-0-9531 

0.5696  0.1368 

-25^ 

308  B. 

Sagittarii 

6.3 

1.50 

2-5 

24    9.2 

1845-7 

-  0  4.8+0.4410 

0.5644  0.1508 

+52-19 

329  B. 

Sagittarii 

6.1 

+1-45 

-2.4 

-22  58.3 

21  46.2 

+  249.0-0.3183 
+  346.8-0.3022 

0.56I7+0.I575 

^iS'-^l 

336  B. 

Sagittarii 

6.5 

1.44    2.4 

22  50.1 

22  46.2 

0.5608  0.1597 

+14-62 

4 

Capricomi 

5-7 

1.36    2.0 

22    4.4 

7    4  55-1 

+  942.4-0.0706 

0.5552 

0.1727 

+27r-48 

19 

Capricorn  i 

5-7 

I. 13     1.6 

18  14.8 

21  22.8+  135.9-0.9711 

0.5407J  0.2026 

-17-QO 

SO 

Capricomi 

6.2 

I. 12     i.o 

19  21.9 

2334.5+  3  43-2 

+0.6506 

0.53S8I  0.2061 

+69 

-9 

21 

Capricomi 

6.5  +1.09 

-1.4 

-17  51.8 

8     0  10.6 

+  418.0 

-0.8010 

0.5383+0.2070 

-  7 

-90 

e 

Capricomi 

4.2 

1.07 

1-3 

17  34-3 

232.1 

+  634.8 

-0.6154 

0.5363  0.2105 

+  4-85 

1X4  B. 

Capricomi 

6.1 

1.02 

0.9 

17  41.8 

650.2 

+1044.4 

+0.43S5 

0.5328 

0.2167 

+60-20 

Uranus 

6.0 

•    •    • 

•    •    • 

16  58.8 

651-7 

+1045.9 

-0.3138 

0-5314 

0.2164 

+20-62 

31 

Capricomi 

6.3 

1. 01 

0.7 

17  49-2 

8  19.6 

-II  49.0 

+0.8888 

0.5316 

0.2187 

+72+  5 

t 

Capricomi 

4.3  +0.981-0.7 

-17  II. 8 

10  13.8 

-958.5 

+0.6527 

0.5302 

40.22I2 

+72 

-9 

42 

Capricomi 

51 

0.86 

0.8 

1425.6 

19  36.2 

-  0  54.0 

-0.1440 

0.5232 

0.2324 

+31 

^51 

44 

Capricomi 

6.0 

0.86 

0.6 

14473 

20  20.6 

-  on. I 

+0.41 10 

0.5226 

0.2332 

+61 

-72 

45 

Capricomi 

5.8 

0.86 

0.4 

15    8.4 

20  48.3 

+  015.8 

+0.8901 

0.5223 

0.2337 

ns 

*s 

151  B. 

Capricomi 

6.1  {  0.82 

0.8 

13    7-2 

23  37-3 

+   2  59.6 

-0.5875 

0.5204 

0.2366 

+  9-82 

M 

Capricomi 

5-2 

+0.82 

-0.4 

-13  57-2 

9     I  23.6+  442.5 

+0.7166 

0.5192 

+0.2383 

.76r6 

e 

Aquarii 

5-4 

0.72 

0.2 

II  59.0 

10   9.0-1048.0+0.7474 

0.5138 

0.2458 

^78-4 

150  B. 

Aquarii 

6.0 

0.66 

0-7 

927.8 

13  22.0 

-  7  40.8 

-I. 1422 

0.5II9 

0.2483 

-23r90 

167  G. 

Aquarii 

6.3 

0.57 

0.1 

8  20.4 

10    030.7 

+  3   8.3 

+0.4613 

0.5064 

0.2550 

♦68-20 

67 

Aquarii 

6.4 

0.55 

0.1 

7245 

3    4.8 

+  537-9I+0.1205 

0.5053 

0.2563 

+49-37 

252  B. 

Aquarii 

5.8  +0.49 

-0.1 

-  5  26.4 

924.7 

+11 46.8 

-0.3605 

0.5028 

+0.2587 

+24-64 

197  G. 

Aquarii 

6.3 

0.48 

0.0 

5  159 

1032.2 

-II    7.6 

-0.2590 

0.5024 

0.2591 

f30p58 

«63  B. 

Aquarii 

6.1 

0.46 

+0.2 

5  loi 

12  48.0 

-855.6 

+0.2249 

0.5017 

0.2598 

+55-33 

293  B. 

Aquarii 

5-5 

0.41 

0.4 

3  57-6 

20  20.9 

-  135-6 

+0.8916 

0.4995 

0.2614 

+86+3 

13 

Piscium 

6.4 

0.34    0.7 

^33  3 

11    5  14.0 

+  7   2.6I+0.6211 

0.4976 

0.2619 

+83-12 

14 

Piscium 

5-9 

+0.34  +0.8 

"  I  430 

625.2 

+  8  1 1. 8+1. 1073 

0.4974 

■10.2619 

+88,+r7 

A 

Piscium 

4.6 

0.29 

0.6 

+  I  18.7 

1044.4 

-1136.2-1.0436 

0.4968 

0.2616 

-13^ 

21 

Piscium 

5-6 

0.28 

1.0 

036.3 

1446.7 

-  740.7J+0.7802 

0.4965 

O.261I 

+9o'-J 

22 

Piscium 

5-8 

0.26    0.8 

2  27.5 

16   8.9 

-  620.7 

-0.8752 

0.4963 

0.2609 

-  2-88 

«S 

Piscium 

6.2  +0.26  +1.0 

1 

+  137-1 

1645-5 

-  5  45-1 

•10.1958 

0.4962 

+0.2608 

+54-33 

NEW 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

APRIL. 


1 

Limit- 

Tbs STAX'8 

At  CONJXTNCnON  IN  R.  A. 

ing  Par- 
aJleb. 

Name. 

M««. 

Red 'ns  from 
1915.0. 

Apparent 

Declina- 

tion. 

WashxtiKton 
Mean  Time. 

Hour 
Anele, 

y 

xf 

/ 

N. 

S. 

Aa 

tt 

\j» 

8 

•       t 

d     h     m 

h     m 

e 

• 

e 

Arietis  (ffMon) 

4.6 

+0.16 

+7.2 

+21     0.2 

16  1843.0 

-  637.2 

+0.9826 

0.5236 

-K).  1 644  If  90 

+23 

64 

Arietis 

5.8 

0.22 

!-3 

24  35-6 

16    6  50.7 

+  5   7.5 

-0.9587 

0.5292 

O.I419 

-II 

-66 

7 

Tauri 

5-9 

0.26 

8.4 

24  10.9 

II  41.6 

+  949-1 

-0.0233 

0.5313 

0.1323 

f42 

-28 

XX 

Tauri 

6.1 

0.28 

8.7 

25   3.5 

14  41.0 

-II  17.3 

ho.6095 

0.5326 

0.1262 

fio 

-60 

x6 

Tauri 

5-4 

0.36 

8.6 

24     1.5 

16  36.3 

-925.8 

+0.7769 

0.5334 

0.1223 

f90 

+14 

17 

Tauri 

ZA 

+0.31 

+8.5 

+23  51.0 

16  38.5 

-923-6 

+0.9770 

0.5334 

+0.1222 

f90 

+27 

18 

Taiui 

5.6 

0.30 

8.7 

24  34-6 

16  45.9 

-  9  16.4 

+0.1846 

0.5335 

0.12 19 

+55 

-17 

q 

Taiui 

4-3 

0.31 

8.6 

24  12.2 

16  47.6 

-  9 14.7 

+0.6012 

0.5335 

0.12x9 

f86 

+  5 

20 

Tauri 

4.1 

0.31 

8.6 

24    6.3 

17    5-2 

-857.8 

+0.7465 

0.5336 

O.I213 

+90 

+13 

2X 

Tauri 

5.8 

0.31 

8.6 

2417-5 

17    7.3 

-855.7 

+0.5430 

0.5336 

O.I2I2 

f8i 

+  a 

22 

Tauri 

6.5 

+0.31 

1-8.6 

+24  16.0 

x7"-3 

-  851.9 

+0.5804 

0.5337 

+O.I2IO 

+84 

+  4 

23 

Tauri 

4.3 

0.31 

8.5 

23  41.2 

17  19.7 

-  843.8 

+1.2411 

0.5337 

0.1208 

+84 

+50 

V 

Tauri 

3.0 

0.32 

8.6 

n  50-7 

17  52.3 

-  812.2 

+1.1299 

0.5340 

O.I 196 

+90 

+39 

27 

Tauri 

3.7 

0.32 

8.6 

23  47-8 

18  39.8 

-  726.2 

+1.2781 

0.5343 

O.I 180 

+76 

+56 

28 

Tauri 

5-2 

0.32 

8.6 

23  52.8 

18  40.4 

-  7  25.6 

+1.1865 

0.5343 

O.I  180 

+90 

+44 

14  H. 

Tauri 

5.3 

+0.32 

-h8.8 

+25  19.6 

19  10.8 

-  6  56.2 

-0.3610 

0-5345 

+0.1 169 

+23 

-45 

p 

Tauri 

5.6 

0.41 

9-3 

26  15.8 

17    4  44-6 

+  2  18.7 

-0.3820 

0.5382 

0.0962 

f22 

-44 

fp 

Tauri 

5-0 

0.46 

9.6 

27    9.1 

9    7.6 

+  633.0 

-0.9689 

0.5397 

0.0863 

-15 

-^3 

X 

Tauri 

5-3 

0.47 

9.2 

25  25.9 

10  10.8 

■»■  734.1 

+1.0303 

0.5401 

0.08391^90 

+35 

17  B. 

Aurigse 

6.0 

0.63 

9.9 

27  45-5 

23  55.3 

-3   9-3 

-0.6198 

0.5440 

0.05x7 

+  8 

-56 

38  B. 

Aurige 

6.5 

+0.70 

+9.8 

+27  34.9 

18    5  16.8 

+  2    1.3 

-0.1794 

0.5452 

+0.0388 

*-33 

-27 

47  B. 

Auriffse 

6.0 

0.72 

9.8 

27  55-6 

7  34-7 

+  4 14.4 

-0.4803 

0.5456 

0.0332 

fi6 

-45 

354  B. 

Tauri 

6.4 

0.79 

9.8 

27  52.5 

12  38.2 

+  9   7.5 

-0.2856 

0.5464 

0.0208 

4-27 

-32 

P  ^ 

Tauri 

1.8 

0.83 

9.8  1  28  32.4 

15    O.I 

+11 24.6 

-^.9793 

0.5467 

0.0150 

-16 

-61 

X07  B. 

Aurigse 

6.5 

0.88 

9.4  1  27  36.6 

19  20.2 

-  8  24.3 

+0.0913 

0.5471 

0.0042 

+49 

-9 

112  B. 

Aurira 

5-7 

+0.89 

+9.2 

+26  52.5 

19  53-7 

-  752.0 

+0.9073 

0.5471 

-^0.0028 

+90 

+34 

406  B. 

Tauri 

5.6 

0.98 

9.4 

27  56.8 

W    2    3.3 

-  I  55-1 

-0.3077 

0.5475 

-0.0125 

+26 

-32 

136 

Tauri 

4.6 

0.99 

9.2 

27357 

3    7-0 

-  053.6 

+0.0649 

0.5475 

O.OI5I 

+47 

-12 

415  B. 

Tauri 

6.1 

1.04 

9.0 

27  34.3 

633.0 

+  2  25.3 

+0.0252 

0.5475 

0.0237 

MS 

-15 

49 

Aurigae 

5.1 

1.26 

8.3 

28    5-5 

21  50.2 

-  649.2 

-I. 1963 

0.5464 

0.0614 

-38 

-62 

37 

Geminorum 

5-7 

+1.36 

+6.8 

+2529.1 

20    655.6 

+  I  57-4 

+1.0077 

0.5449 

-0.0832 

f90 

+33 

39 

Getninorum 

6.2 

1.39 

6.9 

26  II. 7 

829.4 

+  3  28.0 

+0.0959 

0.5446 

0.0869 

f49 

-17 

40 

Geminorum 

6.3 

1-39 

6.8 

26    1.9 

847-4 

+  3  45-4 

+0.2484 

0.5445 

0.0876 

*-59 

-10 

5? 

Geminorum 

6.1 

1.48 

5-8 

25    2.1 

15  41-9 

+1025.8 

+0.6762 

0.5430 

0.1037 

f90 

+11 

A 

Geminorum 

5-1 

1-53 

5.6 

25  130 

19  41.4 

-942.9 

+0.0456 

0.5420 

O.I 129 

f46 

-22 

176  B. 

Geminorum 

6.3 

+1.62 

+4.6 

+24  33-2 

21    2  26.7 

-  311.3 

-0.0453 

0.5403 

-0.1279 

+41 

-29 

181  B. 

Geminorum 

6.0 

1.62 

4.6 

24  25.0 

2  53-2 

-  245.7 

+0.0453 

0.5402 

0.1289 

f46 

-24 

187  B. 

Geminorum 

6-3 

1.61 

4.1 

n  13.0 

3  43-3 

-  I  57-3 

+1.2402 

0.5399 

0.1307 

f84 

+49 

K 

Geminorum 

3-7 

1.65 

4.4 

24  36.2 

517.7 

-  026.0 

-0.4742 

0.5395 

O.I34I 

*-i7 

-53 

82 

Geminorum 

6-3 

1.66 

3.8 

23  21.2 

7  12.4 

+  124.8 

+0.6225 

0.5389 

O.X382 

f88 

+  4 

5  B. 

Cancri 

6.4 

+1.74 

^ZZ 

+23  49.1 

"  57.3 

+  658.1 

-0.7107 

0.5373 

-0.1503 

+  4 

-66 

9 

Cancri 

6.3 

1.76 

2.7 

22  52.8 

1525.5 

+  921.4 

-0.0732 

0.5366 

0.1554 

^■39 

-z$ 

/« 

Cancri 

SS 

».75 

2.2 

21  49.8 

16    7.1 

+10   1.6 

+0.9523 

0.5363 

0.1568 

f90 

+22 

35  B. 

Cancri 

6.4 

1.81 

3.5 

23  23.7 

18  51.6 

-II  19.3 

-1.1740 

0.5355 

0.1623 

-30-^7 

49  B. 

Cancri 

6.0 

X.82 

1-3 

21     I.O 

22    o.i 

-  817.0 

+0.8687 

0.5346 

0.1685 

♦-90 

+15 

V 

Cancri 

5-S 

+1.88 

+0.5 

+2043.8 

28    348.9 

-  2  39.6 

+0.1623 

0.5329 

-0.1796 

^53 

-24. 

39 

Cancri 

6-5 

1.92 

0.0 

20  18.5 

7  18.8 

+  043.4 

-0.0247 

0.5319 

0.1860 

f42 

-34 

40 

Cancri 

6-5 

1.92 

0.0 

20  16.3 

721.3 

■»■  045.9 

+0.0066 

0.5319 

O.1861 

*-44 

-3» 

102  B. 

Cancri 

6S 

1. 91 

-0.2 

19  58.3 

726.5 

+  050.9+0.3128 

0.5319 

0.1862 

+62 

-17 

B 

Cancri 

6.3 

1. 91 

0.2 

19  50.8 

7  29.0 

+  053.3 

+0.4390 

0.5319 

0.1863 

f7i 

-II 

139  B. 

Cancri 

6.1 

+1.96 

-I.I 

+19    9.0 

12  22.6 

+  537.4 

+0.2490 

0-5305-^-1950! 

+58 

-21 

227  B. 

Cancri 

6.4 

2.06 

4.0 

15439 

23    3    1.6 

-  411.9 

+0.8415 

0.5270 

0.2188 

+90 

+  7 

12  B. 

Leonis 

6.3 

2.10 

3.8 

16  57.1 

5    5.0 

-  212.5 

-0.9018 

0.5266 

0.2219 

-6 

-73 

7 

Leonis 

6.3 

2.12 

5-2 

14  45.5 

14  43-8 

10   6.3 

+  2  39-3 

+0.2808 

0.5258 

0.2290 

^■59 

-24 

II 

Leonis 

6-5 

2.13 

5.3 

II    8.6 

+  339.6 

+0.0710 

0.5256 

0.2305 

M7 

-34 

* 

Leonis 

S-6 

+2.15 

-5.7 

+14  24.6 

13  54.9 

+  620.7 

-0.2350 

0.5252 

-0.2342 

+31 

-51 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

APRIL. 


Tbs  Stak's 


Nune. 


r 
A 
a 

44 

45 

P 

48 

49 
37 
56 

d 

75 
76 

79 

V 

78  B. 
49 

% 

75 
«3 
85 

43  H. 
331  G. 

236  G. 
9  G. 

17  G. 

18  G. 

43  B. 

47  G. 

64  G. 
153  B. 

42 
b 

A 
31  B. 

3 

4 
40  B. 

48  B. 
50  B. 

65  B. 
85  B. 

6 
a 
116  B. 


Leonis 
Leonis 
Leonis 
Leonis 
Leonis 

Leonis 

Leonis 

Leonis 

Sextantis 

Leonis 

Leonis 
Leonis 
Leonis 
Leonis 
Leonis 

Viflg^nis 
Virgints 
Vitginis 
Viiginis 
Viiginis 

Virginis 
Viiginis 
Virginis 
Virginis 
Viiginis 

Viiginis 

Librs 

Librae 

Librae 

Librae 

Librae 
Librae 
Librae 
Librae 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 
Scorpii 
Scorpii 


Mag. 


50 
4-6 

1.3 
5.9 
5.8 

3.8 

5-2 

5-7 

6.3 
6.1 

50 
54 
6.0 

5-5 
4.5 

6.5 

4.8 
5.0 
5.2 
5-7 

5.6 
5.6 
6.1 

5-5 
6.4 

5-7 
6.5 
6.4 
6.1 

5.7 
6.1 
5.8 

6.3 

50 

4.7 
4.6 
54 
5-9 

5-7 
54 

30 

4.9 
6.4 

5-5 
6.0 

3-1 
1.2 

6.2 


Red'nafnMn 
1915.0. 


Aa 


Ad 


s 

+2.20 
2.20 

2.23 
2.27 
2.29 

+2.31 
2.28 
2.31 
2.32 
2.36 

+2.35 

2.40 
2.40 
2.42 

2.44 

+2.53 

2.61 

2.65 

2.69 

2.74 

+2.76 
2.80 
2.80 

2.88 
2.88 

+2.89 

2.94 
2.96 
2.96 
3.00 

+3.00 
3.02 
3.06 
3.06 

309 

+309 
3.08 

309 

3  101 
3.08 

+3.10 
3.X0 
308 

3-II 
3.09 

+3.09 
3.10 

+3. II 


tt 


71 
8.4 
7.8 
9.8 
9.6 

0.0 
0.8 

0.3 

1.61 

2.1 


0  + 


3 

4-3 

4-41 

4.7 

5-7 

7.9 
8.8 

9-3 

9-5 
9.8 

9.9 

9-9 
9.8 

94 
94 

94 
8.9 

8.6 

8.5 
8.8 

7.8 

74 
6.4 
6.2 

5-41 

5-3 
5-3 

5-2 

5.1 
51 

4.9I 

4-7 
4.8 

44 
41 


3-7 

31 
2. 


AppMvnt 

Dcdina- 

tion. 


+12  50.9 

10  24.7 

12  22.9 

912.9 

10  11.6 

9  44-5 
723.3 
9  5-2 
649.1 
638.2 


4    4.2 

2  28.5 

2    6.8 

+  I  52.2 

-  021.5 

-  5  15-1 
732.0 

9    5-0 
10  17.5 

12  16.3 

-14  55-9 
15  454 
15  20.8 
1748.6 
18  11.8 


-18 
20 
20 
20 
21 

-21 
22 

24 
23 

25 


19.7 

4.3 
49-3 
584 

2-3 

42.4 

54 
12.4 

32.8 

29.9 

-25    4.7 
24  17. 1 

24  59-8 
26    1.2 

24  35-5 

-25  52.5 

25  38.0 

24  29.8 

26  6.2 

25  15.9 
-25  23.6 

26  14.9 
21.4 


9-26 


At  CoKjuNcnoN  in  R.  A. 


Washington 
Mean  Time. 


Hour 
Angle. 

H 


d  h 
S3  20 
24     I 

1 
10 
II 

13 
14 

14 
30 

26     I 

3 
II 

12 

14 
20 

26  14 

27  I 
8 

14 

32 

28  I 

6 

6 

18 

19 
20 

29  3 
6 

7 
II 

14 
18 

ao  o 

3 
7 

8 
8 
8 
8 
10 

10 
II 
II 

13 
15 
18 

31 
31 


xn 
58.8 

434 
56.6- 
11.8 
21.6 


h 

-10 

6 


530 

524 
58.6 
22.7 
12.7 

25-5 
31.2 

18.5 

46.3 

57-2 

29.6 
544 

39-3 
364 
434 

18.9 

11.7 

39-2 

495 
29.2 

7-1 
31.2 

$6.1 

20.2 

14.3 
41.6 
26.6 
40.6 
19.2 

134 

"•5 
'8-3 

344- 
52.21- 

o.5r 


6 

I 

3 

5 
6 

6 

+11 

-7 

-  5 
+  3 

+  3 

+  5 
+11 

+  4 

-  8 

-  I 

+  3 
+11 

9 

5 
4 
7 
7 

8 

9 
5 
4 
I 


m 

48.9 

I3-I 
0.4 

59 
6.9 


3+0 


33-5 

31 

371 

50. 
28.3 


+0.3852 
+1.0895 
-1. 0164 
.1848 
-I. 1285 

-1. 3 144 
.8576 
9230 
0097 

-1.1158 


Oi+O 


9-0 


19. 

30. 
16. 

39-5 
38.5 

36.6 
21. 

50 
53 
43-2 


6+0 


6+0 
4+0 


8^ 
9-0 


47. 

5- 
38. 

41 
42.3 

18.7 
32.2 

17. 
54. 
10. 


+  2 

+  5 
+11 

9 
6 

5 
4 
4 
4 
3 


8.7 

444 
42.7 

454 
I.I 


5- 

59 

43. 
26.5 

21.2 


5-5r  3 
43.8-  I 

56.9^ 
27.1;- 

54.81+ 


10.91+ 

7-51+ 
50.01+ 


16. 

42.4 
29. 

3-5 
17.8 

28. 

17 
57-6 


0+0 
0+0 


9144 
•3283 
4788 
+0.0446 
+0.5878 

+0.6128 
2634 

5547 
-0.9421 

-1.0912 

8742 
4751 

0413 
.4699 

.2385 

-0.2489 
+0.0904 
.0685 
0033 
.6814 

-0.6572 
9300 
+0.1498 
-0.8826 
+0.4961 


5-0 


9-0 

7+0 

i-o 


6-0 


0403 
8326 
1689 

+0.7975 
-0.7450 


0-0 
6-0 


4+0 


5035 
+0.0719 

0683 

•K>.3374 
.7482 

.8484 
.2761 
.3287 


8-1 


0-0 
0-0 


5244-0 


5241 
5240 
5240 
5240 

5240 
5242 
5242 
5247 
5253 

5258 
5276 
5278 
5286 

5306 

5388 
5458 
5505 
5549 
5614 

5636 
5676 
5680 
5786 
5793 

5797 
5852 
5889 
5892 
5923 

59501-0 

5978 

6o3i 

6037 
6059 


6065 
6066 
6068 
6074 


6074-0 


6081 
6083 
6089 

6099 


6107-0 


6II6I 

61 17 


3432 
0.3486 

0.3489 

0.2574 

0.2585 

-0.2608 
0.2617 
0.2618 

0.2662 
0.2696 

-0.2709 
0.2752 

0.2756 

0.2765 

0.3783 

-0.3781 

0.2735 

0.3690 

0.3638 
0.3549 

-0.3516 

0.3447 

0.2440 
0.2331 
0.2318 

-0.3306 
0.2072 
O.I97I 
O.I96I 

0.1866 

.1778 

0.1678 

0.1502 
0.1434 
0.1306 


-12 

^■54 


6064-0.1276  ^23-46 


0.1273 
0.1264 
0.1255 
0.1219 


.1317 
0.1 165 
0.1 158 

O.IIIO 

0.1030 


1.0956  -23 -go 

0.0858  f  i^ 

>.o834|f  9,-57 


il>gft^ 
aUdk 


N. 


«»9-55 
f90-»-i9 


78 

1-32 

-2Oh80 


-37-«o 

-6^1 

H3-43 
-18-83 

f90+5 

f62l-26 

f72|-i9 
f46-4X 
t8o'-i3 

f8i  -12 
f28-58 

«3-7« 
-9-90 

1-90 


^5 


+  4 


<'35 
fii 


f64-i8 

r46 

73 

+22[-S7 

^22-58 

^38-38 

«8i-4: 
^321-43 
-4J-90 

-4--90 
-21-^ 

^35|-35 
-21I-90 

*-53h6 


-iq|-90 
fi6-54 
f64+  2 
-14-90 

^53 -IS 
*-28(-39 
-36-90 

Mi;-25 
-16-90 


MAY. 


134  B.  Scorpii 

118  B.  Ophiuchi 

95  G.  Ophiuchi 

36  Oph.(lj/ j/ar) 

43  Ophiuchi 


64 

+3. II 

-12.0 

-27  18.0 

6.2 

6.1 
54 

307 
3.08 

3 -04 

10.7 

lO.O 

10.4 

26  34.1 

27  39.6 
26  28.9 

54 

+3.08 

-  9.2 

-28    3.8 

3  36.6 

10  31.7 

13  39.3 
13  34.1 
16  33.6 


-"37-9 

-  354.1 

-  2    1.5 

-  059.7 

+  I  43.4 


+0.3514 

-0.9715 
+0.2000 

-0.9990 
+0.4964 


0.6127 
0.6131 
0.6129 
0.6128 

0.6124 


L0678 


0.0399  ^5"^ 
0.0331  f28-3a 
0.0394  -38-9<> 

-o.oz96|f44ri5 


f3?-^4 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MAY. 


Tbu  Star's 


At  CoKjuNcnoN  in  R.  A. 


Limit- 
ing  Par- 
allels. 


Name. 


^^ 

G. 

4 
lO 

G. 

G. 

aio 

B. 

38 
66 

B. 
G. 

B. 

58 
68 

G. 
G. 

69  G. 
86  B. 

<p 

6 
162  B. 

127  G. 
172  B. 
189  B. 
201  B. 

* 
208  B. 
X 
49 

'h 

274  B. 
308  B. 
329  B. 
336  B. 

4 
81  B. 

19 
30 

21 

6 
114  B. 

31 

4a 

44 

45 
151  B. 

e 
150  B. 
167  G. 

252  B. 

197  G. 
263  B. 
293  B. 

13 
14 

A 


Ophiuchi 
S^ittarii  {var,) 
Sagittarii 
Sagittarii 
Scorpii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Capricomi 
Capricomi 
Capricorn  i 
Capricomi 
Capricomi 

Capricomi 

Capricomi 

Uranus 

Capricomi 

Capricomi 

Capricomi 
Capricomi 
Capricomi 
Capricomi 
Capricomi 

Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 

Aquarii 
Aquarii 
Aquarii 
Piscium 
Piscium 

Piscium 


Has. 


Red 'ns  from 

2915.0. 


Aa 


6.3 
4.4 
6.2 

5-7 
S.8 

4.7 
6.3 
4.7 
6.1 
6.2 

6.3 

6.5 

Z'l 
2.1 

6.4 
6.4 

5.8 
6.1 

5-9 
4.9 

6.1 

4.9 
5-5 
5.8 

4.7 

6.3 
6.1 

6.3 
6.1 

6.5 

5-7 
6.4 

5-7 
6.2 

6.5 
4.2 
6.1 
6.0 

6.3 
4.3 

5-1 
6.0 

5.8 
6.1 

5-2 

5-4 
6.0 

6.3 

6.4 
5-8 

6.3 
6.1 

5-5 
6.4 

5-9 

4.6 


s 

+303 
3.02 

2.99 

3.00 

3,01 

+2.97 
2.94 
2.91 

2-93 
2.86 

+2.87 
2.86 
2.81 

2.7s 
2.70 

+2.70 
2.68 
2.66 
2.66 
2.64 

+2.62 
2.58 
2.56 

2-53 
2.53 
+2.48 
2.48 
2.42 
2.36 

2.34 

+2.26 
2.01 
.98 

.98J 
•94 

.91 
.86 


AJ 


It 


-7.8 
7.5 

7-7 
6.8 

6.4 

-5.8 
5-3 

5-5 
4.8 

4.9 

-4.8 
4.8 

3-5 
3-0 
3-2 

-30 
2.9 

2.6 

1.8 

1.9 

-2.2 

1.4 
1.6 

0.6 

05 

-0.7 

-0.7 

+0.3 

0-5 
0.7 

+1-3 
2.0 

2.3 
30 

2-5 

+2.7 
3-3 


Apparent 
Declina- 
tion. 


.85: 
.81 

.66 
.66 
.66 
.60 
.60 


3-5 
3-5 

+3.5 
3.8 
4.0 

3-6 

4.0 


47  +4.2 


.41 
.28 

•25 
•17 

•15 

•13 

•05 
0.96 

0-95 

-K>.88 


3-7 

4.3 

4.2 

4.1 
+4.2 

4-3 
4.6 

4.5 
4.6 

+4.0 


-27  50.8 

27  48.1 

26  56.9 

28  3.2 
2845.1 

-28  28.1 
28  19.1 

27  4.5 

28  28.2 

2641.2 

-2648.6 

26  38.3 

27  4.8 
26  24.3 

24  59-5 

h25  3-7 
24  57-9 

24  47-5 
26   3.0 

25  24.3 

-24  19-5 
24  40.5 
24    7»8 

24  54.4 

25  4.3 

-23  37.3 

23  37-5 

24  9.2 

22  58.3 
22  50.1 

-22    4.4 

8  21.0 
814.7 

9  21.9 

751-7 

734.2 
741.8 
648.5 

7491 
7  11.8 

425.6 

4  47-3 

5  8.3 

3  7-1 
3  57-1 

I  58.9 

927-8 
820.3 

7  24.4 
526.4 

515-8 
5  lo.o 

3  57-5 
133-2 
142.9 

I  18.8 


Washin^tcm 
Mean  Tune. 


d 
1 
2 


8 


8 


h     m 

23  33-1 
I  5-4 
125.7 

423.3 
5    5-3 

831.3 

"  55-7 

12  11.6 

13  37-6 
15  46.1 

15  54-4 

16  13.3 
22  27.0 


h     m 
+  833.2J+0.2299 

+10    1. 5+0.1975 

•no  20.8 -0.6469 


Hour 

Angle, 

H 


-1049.3 
-10    9.1 

-  651.9 

-  3  36.3 


+0.5020 
+1.2130 

+1.0348 
+1.0261 


-  3  21. 1 -0.2025 


-  I  58.8 
+  o  4-3 


+1.2637 
4005 

-0.2694 


6 


+  012.3 

+  030.4-0.4228 

+  628.41+0.4588 

2  5-7+  958-1+0.0917 

3  17.3 +11   6.7-1.2202 

4  4.6 +11  52.2 -1.0747 
4  51.8-11 22.6-1.0949 
7  5.2-  914.6-1.0444 
859.8-  724.6+0.4340 
954.2-  632.5-0.1174 

9  55-3-  631.4 -1.2067 
1343.4-  252.3-0.4034 

13  49.2  -  2  46.8-0.9436 

17  59.2+  113.4+0.3831 

18  15.2+  128.7+0.5882 

1931.6+  242.1-0.7116 

1938.6+  248.8-0.6926 

I  23.8+  820.8+0.6868 

4  20.1  +11 10.4-0.0607 

5  18.6 -II  53.2-0.0441 

11  19.4-  6  5.8+0.1880 
I  1.5+7  7.0-1.0844 
3  28.7+  929.2-0.6984 

5  38.2  +11 34.2  +0.9081 

6  13.8-1151.4rO.5300 

833-2-  936.7-0.3461 

12  47-7-  530.7+0.6955 

14  0.1-  420.6+0.0329 

14  15.9-  4   5.4'+i.i45i 
16    8.7-  2  16.2 +0.9109 

1  25.1+  642.2 +0.1179 

2  9.1+  724.9+0.6690 
236.5+  75i.4'+i.i448 

5  24.1 +1033.8-0.3247 

7  9.5 -1 1 44.1 +0.9709 

15  51.6-  318.0+0.9968 
'9    3.7- on. 7 -0.8872 

6  10.5+1035.4J+0.6997 
844.4-1055.2J+0.3570 

15  4.2-  446.3-0.1310 

16  II. 7-  340.7,-0.0312 
1827.6-  128.7+0.4490 

2  1-3+  5  52.2+1. 1042 
10  55.9-  9  28.1 +0.8197 
12    7.4- 8  18.6 +1.3040 

16  27.61-  4   5.61-0.8553 


/ 


N. 


0.6104 +0.005 1 


0.6099 
0.6098 
0.6085 
0.6082 

0.6064 


+27 
<-25 


0.0103 
0.0II5 
0.02 16 1+44 
0.0239  +61 

+0.0355  ^62 


o 

-30 

-32 


-18-90 

-15 
+41 


O.6045I  0.0466  f62+20 


0.6043 
0.6034 
0.6020 

0.6019 
0.6017 

0.5971 
0.5941 

0.5931 

0.5924 
0.5918 

0.5897 

0.5880 

0.5871 

0.5871 

0.5835 
0.5834 

0.5794 

0.5791 

0.5778 

0.5777 
0.5718 

0.5688 

0.5678 

0.5615 

0.5475 
0.5451 
0.5430 
0.5424 

0.5402 
0.5362 
0.5346 
0.5348 
0.5331 
0.5252 
0.5246 
0.5242 
0.5220 
0.5207 

0.5145 
0.5124 

0.5060 

0.5048 

0.5019 

0.5015 
0.5006 
0.4980 
0.4959 

0.4957 

0.494^ 


+  8 


2 
+46 


0.0476 
0.0522 
0.0592 

-KJ.0596 
0.0606 
0.0800 
o.09io|f27 
0.0946 

+0.0969 
0.0992 
o.  1056 

O.IIIO 

O.II35 
+O.II35 

0.1238 
O.I24I 
o. 

0.1356 

+0.1388 
O.I39I 
0.1530^65 

0.1597 


+21 

+20 

-56 


f62  +52 
-  1-69 

+  5-60 

-71 
-18 

"38 
-51-85 

-37-90 

-39-90 
-34 

H7 
+18 


-48 


-90 
-19 
-50 

-88 

-69 

-26-90 

1350  M7  -22 
f59-ii 

-10-90 
-  9-90 


4-26 


0.1619  +27 


+0.1747 
0.2000 
0.2039 
0.2073 
0.2082 

+0.2117 
0.2175 
0.2190 


+40 
-27 
-  I 
+71 
+  8 


fi 

f72 

*-38 
0.2195  f72 


0.2219 

+0.2325 
0.2333 
0.2337 
0.2365 
0.2381 

-io.2452 
0.2474 

0.2535 


+73 

M5 
75 

h75 

+2 


+82 


0.2546  Jf63 
36 


0.2568 

+0.2571 
0.2576 
0.2589 
0.2592 
0.2592 

+0.2588!-  2 


-  5 
-47 
-46 

-90 
+  7 
-77 

8-64 

-  6 

-42 
+24 
+  7 


-37 
-  8 

+22 

3-62 

76  +10 


+11 


+78 

-  5h9o 


|-  7 
5 
-50 

-45 
-20 


+41 
+69 

+86+17 
+88-  X 

+88+35 

-89 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MAY. 


Ths  Stab's 


At  CoNjoMcnoif  in  R.  A. 


Name. 


31  Piscium 
22  Piscium 
25  Piscium 
51  Piscium 
136  B.  Piscium 


lOI 

105 

38.  B. 

47  B. 
354  B. 

P 
107  B. 

112  B. 
406  B. 
136 
41s  B. 

37 

39 
40 

52 
A 
176  B. 

181  B. 
187  B. 

K 

83 
5B. 

9 

49  B. 
V 

39 

40 
X02  B. 

B 

s 

139  B. 

X 
227  B. 
12  B. 

7 
II 


y 

A 
a 

44 

48 
49 
37 

'', 

75 


Piscium 
Piscium 
Piscium 


Aurigae 

Aurigse 

Taun 

Tauri 

Aurigae 

Aurigse 

Taun 

Tauri 

Tauri 

Gemitiorum 

Geminonim 
Geminonim 
Gemitiorum 
Geminonim 
Geminonim 

Geminonim 
Geminonim 
Geminonim 
Geminonim 
Cancri 

Cancri 
Cancri 
Cancri 
Cancri 
Cancri 

Cancri 
Cancri 
Cancri 
Cancri 
Cancri 

Cancri  {var.) 
Cancri 
Leon  is 
Leon  is 
Leon  is 

Leonis 
Leonis 
Leonis 
Leonis 
Leonis 

Leonis 

Leonis 

Sextantis 

Leonis 

Leonis 

Leonis 


Mac. 


5.6 

5-8 
6.2 

5-6 

6.5 

3-7 
6.2 

6.1 


6.5 
6.0 

6.4 
1.8 

6.5 

5-7 
56 
4.6 
6.1 

5-7 
6.2 

6.3 
6.1 

5-1 

6.3 

6.0 

6.3 
3-7 
6.3 
6.4 

6.2 

5-5 
6.0 

5-5 
6.5 

6.5 
6.5 
6.3 
4.3 
6.1 

6.2 

6.4 

6.3 
6.2 

6.5 

5-6 
50 
4.6 

1-3 
5-9 

5-2 

5-7 

6.3 
6.1 

50 
5-4 


Red'nsfrain 
19x5.0. 


Aa 


ft 
+0.86 
0.84 
0.84 
0.66 
0.61 

+0.441+ 

0.44 
0.42 


+0.59 
0.61 
0.65 
0.68 
0.71 

+0.71 

0.77 
0.78 

0.82 

.06 

.08 

•09 
.16 

.20 

•27 
.28 

•27 
•301 
•31 
.38 

.40 
.40 

•45 
■51 

•55 

•55 
.54 
•54 
•55 
•59 

•59 
.70 

•74 
•77 
•78 

.81 
.86 
.88 
.90 
.96 

.98 
2.00 
2.03 
2.08 
2.08 


A^ 


/» 


4.6 
4.1 

4'4| 

4.7 

4.4 

5-1 
5-3 
5-2 


8.4 

8.4 

8.4 

8.4 
8.2 

8.1 
8.2 
8.0 
8.0 

6.3 

6.4 
6.3 
5.6 
5-4 
4.6 

4.6 
42 
4.4 
3-9 
3-5 

3-0 
2.6 

1.8 

1.2 

0.8 

0.7 
0.6 
0.6 
0.2 
0.1 

0.9 
2.8 
2.6 

3-9 
4.0 


-  4.4 
5-7 
7-1 
6.4 
8.4 

-  9-4 
8.8 

10.2 
10.7 
11.8 


+2.15-13.0 


Apparent 

Dedhiar 

tioa. 


036.3 

337.5 

137-2 
629.3 

853.6 
+14  54.6 

14  I3-7 

15  58.6 

NEW 

+27  34.8 

27  "55-6 

27  52.5 
2832.3 

27  36.6 
+26  52.5 

27  56.7 

27  35-7 

27  34.3 
35  39.1 

+26  II. 7 
26  1.9 
25    2.1 

25  13-0 
24  33-2 

+24  25.0 

23  i3^o 
2436.3 
23  21.2 

23  49-1 
+22  52.8 
21  49.8 
21  i.o 
2043.9 
20  18.5 

+20  16.3 

19  58.3 
19  50.8 

i8  28.0 

19    9.0 

+17  33-3 
15439 
1657-1 
14  45-5 
1443-9 

+14  24.6 

12  50.9 

10  24.8 

12  22.9 

9  12.9 

7  23.3 
9  5-2 
6  49.1 
638.2 
4    4-2 

228.5 


Washingtoa 
Meao  Time. 


d 
8 


9 
10 


h     m 
2031.0 
21  53.6 
33  30.3 
20     7.0 

056.4 


4    3-3 
6  20.3 

833.1 
MOON. 


Iff 


16 


17 


18 


19 


20 


91 


22 


11  25.2 

1343 

18  46.7 

21  8.7 

1  29.1 

2  2.7 
813.0 
9  16.9 

13  43-4 

13  13.4 

14  47-9 

15  6.1 
22 

2    6.2 

856.1 

923.0 

10  13.7 
"  49-3 

13  45-5 

19  35-4 

22  5.8 
22  48.1 

447.0 
10  42.2 

14  16.2 

14  18.7 
14  24.0 
14  26.6 

16  30.4 
19  26.3 

21  42.6 
1025.7 

12  32.1 


Hour 
Angle. 

H 


h 

-  O   8.9 
+  I  II. 
+  I  47.1 

-  I  12.0 

+  3  39s 

+  5  50.7 
+  8  3.6 

+10  3.0 


4-0 


+  9  57-3 
-II  49.6 


+  o  4.5 
+  6   2.0 

+  7   3-7 
+1023. 1 

+10  2.8 


+11 340 
+11  51.7 

4-3-  534.3 

-  130.6 

+  5   5-7 

+  531-6 
+  620.7 

+  7  53-1 

+  945-5 

-  836.2 

-  6  10.7 

-  529.8 
+  017.5 
+  6  1.3 
+  928.4 


-10.9620 

•6973 
+0-3734 

-K>.SS79 
.8816 

-1.0964 
+0.1653 

-1-31401 


>-3454 
>.6509 

-  656.51-0.4648 

-  439-3 -1-1640 

-  o  28.o'-o.0984 

+0.7186 
-0.5094 

■1375 
.1828 


+  930.9 
+  936.0 
+  938.5+0.1499 


■fo.7689 

-0.1494 
+0.0035 
+0.4249 
i.2140 

-^•3133 
-0.2227 
+0.9795 
.7483 
+0.3541 
-0.9950I 

-0.3547 
+0.6785 

+0.5897 

-0.1270 

-0.3182 

-0.2866 
+0.0226 


+11  38.3 

-  931-3 

-  7  193 
+  4  59-9 


+  7   2. 4-1. 2140 

17  41.2I-11  58.1 -0.0173 

18  45.2I-10  56.0-0.2296 

21  35-9-  810.6-0.5392 
451.6-  I  8.3-0.5886 
9  44-4'+  335-6+0.8065 
958.0'+  348.7-1.3278 

18  27.9-11  56.9-0.1053 

23  16.Q,-  7  16.7+0.5808 
23  23.3-  7  10.5 -1.2247 
4  57-4-  146.5-0.2933 
-1.4097 


956.4 
12  13.2 

20  33.9 


+  3   3-4 

+  5  16.0+0.6523 


-1038.7 


+1-2538 
.0445 
+1.2303 
+0.5504 


+0.0693 


0.4^5 
0.4944 
0.4944 
0.4950 

0.4958 

0.5034 
0.5043 
0-5051 


/ 


N 


♦90+7 
-88 


496  +78- 


-10.2583 
0.2579 
0.25781+^5 
0.2 
0.2468 

+0.2245 
0.2222 
0.2199 


r24 
14 

3h8i 


-19 


^S3 

-41 


75 

[-30 
74 


o.5468'+o.037i  +24 


0.5472 

0.5479 
0.5482 

0.5484 

0.5485 
0.5486 
0.5486 
0.5484 

0.5445 


0.5439 

0.5419 
0.5406 


0.0315 
0.0191 
0.0133 
0.0026 

+0.0012 

0.0141 

0.0167 

0.0253 

0-0843 


+14 


0.54401-0.0880 


0.0887 
0.1046 
0.1 136 


05383   0.1284 

0.5382 

05379 
0.5373 


4-71 

^?I 


0.5366 
0.534s 

0.5335 

0.5333 
0.5310 

0.5288 
0-5275 


-0.1294 
0.1312 

0.1345 
0.1385 

0.1503 


-37 
6-57 


43 
-61 


+17 

-35 
+38-20 

+90+23 


-45 


+35-23 
+33-26 

+90+18 
^35-30 

+44-^3 


-  2 

-36 


-0.1552 
0.1566 
0.1680 
0.1787 
0.1849 


+26-43 

+90^26 
+  1-65 
+64-10 
-ii-66 

+24-48 


^31 
+26 


0.5275-0.1850 
0.5274  0.1851 
0.5274.  0.1852 
0.5267   0.1887 


0.5257 
0.5249 
0.5210 
0.5205 
0.5192 
0.5190 

0.5184 
0.5172 
0.5166 
0.5166 
0.5161 

0.5162 


0.5165 
0.5171 

0.517s 
0.5193 


0.193s 
■0.1972 
0.2163 
0.2192 
0.2261 
0.2274 


+45 
^52 
+88 

+41 


-  I 

-39 

!-S0 

+28-48 


-32 

+42 
-36 


+90+38 


79 


-9 


-301-73 

+43-39 
4.31-50 


-0.2310  +15'-^ 
0.2394  +13-73 
0.2446  +90+  I 
0.2448I-40 
0.2529 

-0.2569 


0.5162   0.2570 


0.2611 
0.2642 
0.2656 

0.2695 


L78 

+38-47 

+80-12 
-28-81 
+28-59 

-52^73 
+86-9 

M7I-39 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCX:ULTATIONS. 

MAY. 


Tu  Star's 

At  CoNjUNcnoN  m  R.  A. 

Limit- 
ing Par^ 
aUela. 

Name. 

Mac. 

Rcd'nsfrom 
1915-0. 

Apparent 
Declina- 
tion. 

Mean  Tune. 

Hour 
An«le, 

H 

y 

• 

x' 

/ 

N. 

S. 

Aa 

A3 

s 

ft 

•              / 

d     h     m 

h     m 

e 

e 

76         Leonis 

6.0 

+3.15 -13.3 

+  2    6.8 

28  21  22.71-  9  5'-4 

+0.3331 

0.5195 

-0.3698 

^56 

-32 

359  B.  Leonis 

6.3 

3. 16 

139 

0357 

23  33-4,-  744.7 

+1.1990 

0.5303 

0.3706 

f90 

+34 

79         Leonis 

5-5 

3.18 

13.5 

+  I  522 

•23  55-1 

-  723.7 

-0.2 134;  0.5303 

0.3707 

f32 

-55 

v         Leonis 

4.5 

3.33 

14.7 

-  021.5 

88    6  17.3 

-  II3-5 

+0.3481;  0.5324 

0.3724 

^63 

-^5 

78  B.  Virginis 

6.5 

3.38 

173 

5  151 

84    0  19.7 

-  7  45-2.+0.4089 

0.5313 

0.2723 

f66 

-33 

•   X        Virginis 

4.8 

+3.50 

-18.5 

-  7  32.0 

13    1.9 

+  3  33.9,^-45o6 

0.5389-0.3678 

fi9 

-70 

370  B.  Virginis 

6.0 

2.57 

19.7 

II  11.6 

18  55.0 

+10 13. 1 +1.3937 

0.5440I  0.3635 

+73 

+50 

iff         Virginis 

5-0 

2.58 

I9.I 

9    50 

18  56.3 

+10 14.2 -0.7373 

0.5440,  0.2635 

+  3-90 

49         Virginis 

5-2 

a. 65 

19s 

10  17.5 

85     I    0.8 

-  7  53-7 

-1.1019 

0.5490 

0.3586 

-21 

-90 

i        Virginis 

5-7 

a. 74 

30.0 

12  16.3 

9  16.8 

+  0  4.8 

-1.3385 

0.5563 

0.3500 

-zz 

-90 

75        Virginis 

5.6 

+2.77 

-20.6 

-14  55-9 

"  54-9 

+  237.3 

+0.7603 

0.5587 

-0.3469 

+75 

-3 

83         Virginis 

5-6 

3.84 

30.6 

15  45-5 

16  53.0 

+  723.6 

+0.3715 

0.5634 

0.3403 

+58 

-34 

85         Virginis 

6.1 

3.84 

30.5 

15  30.8 

17  19.9 

+  7  50.4 

-0.1473 

0.5639 

0.2396 

^30 

-52 

43  H.  Virginis 

55 

3.00 

20.4 

1748.6 

86    538.4 

-  4 18.8 

-0.5426 

0.5760 

0.2193 

+  7-78 

231  G.  Virginis 

6.4 

301 

30.4 

18  II.8 

618.5 

-  3  40.2 

-0.3083 

0.5766 

O.3181 

+19 

-61 

236  G.  Virginis 

5-7 

+3.03 

-20.4 

-18  19.7 

656.7 

-3  3-5 

-0.3168 

0.5773 

-0.3169 

+18 

-62 

9  G.  Librae 

6.5 

3-" 

20.2 

20    4.3 

13  23.3 

+  3   8.1 

+0.0433 

"^-sfl? 

0.2039 

+35 

-41 

17  G.  Librae 

6.4 

317 

30.0 

20  49-3 

I7  49-3+  723.5 

-0.1044 

0.5880 

0. 1940 

+27 

-49 

18  G.  Libre 

6.1 

317 

19.9 

20  58.5 

18  13.5+  746.8 

-0.0326 

0.5884 

0.193 I 

+30 

-45 

43  B.  Librae 

5-7 

3-35 

30.3 

31    3.3 

33    8.0 

+1131.7 

-0.7057 

0.5931 

0.1838 

-6 

-90 

47  G.  Librae 

6ri 

+3-27 

-19.3 

-3143.4 

Vt    135.4 

-  9  9-2 

-0.6714 

0.5954 

-O.I75I 

-5 

-90 

64  G.  Librae 

5.8 

331 

18.7 

22    5.4 

520.1 

-  533.8,-0.9339 

0.5988 

0.1653 

-22 

-90 

Z53  B.  Librae 

6.3 

3-41 

18.0 

24  13.4 

II  33.8 

+  033.3+0.1633 

0.6040 

0.1479 

^■35 

-34 

43         Librae 

50 

3-42 

17.6 

2^  32.8 

14  10.5 

+  2  54.3  -0.8596 

0.6060 

0.1403 

-20—90 

b        Scorpii 

4.7 

3.49   17.0 

25  29.9 

18   3.1 

+  636.9+0.5257 

0.6088 

0.1285 

+54-14 

A        Scorpii 

4.6 

+3.49-16.8 

-25   4.7 

19    0.7 

+  731.9-0.0064 

0.6095 

-0.1255 

^5-44 

31  B.  Scorpii 

5.4 

3-47 

16.8 

24  171 

19    7.5+ 7  38.41-0.7956; 0.6096 

0.1253 

-171-90 

3         Scorpii 

5-9 

3-49 

16.7 

24  59-8 

19  23.5  +  7  53-8|-o.  13351 0.6097 

O.I344 

^■I8-5I 

4         Scorpii 

5-7 

351 

16.7 

36    1.3 

19  41. 1,-*-  8  10.61+0.8300; 0.6099 

0.1334 

+64+4 

40  B.  Scorpii 

5-4 

3-49 

16.4 

2435.5 

3048.8 

+  915.4 

-0.7036:0.6107 

0.1199 

-12-90 

x        Scorpii 

30 

+3-52 

-16.5 

"25  52.5 

20  53-7 

+  930.0 

+0.5403 

0.6107 

-0.1 197 

+54-13 

48  B.  Scorpii 

4.9 

3-52 

16.3 

25  38.0 

33  31. 1 

+1053.3 

+0.H46 

0.6II7 

0.1145 

+3ir37 
-33-90 

50  B.  Scorpii 

6.4 

351 

16. 1 

24  29.8 

2344.1 

+11     5.6.-I.0303 

0.6II9 

0.1 138 

65  B.  Scorpii 

5-5 

3-55 

158 

26    6.3 

88    0  13.4 

-1139.0+0.3833 

0.6137 

0.1090 

+44-33 

85  B.  Scorpii 

6.0 

3*55 

15-4 

25  16.0 

2394 

-  9  9.4 

-0.6905 

0.6I4I 

O.IOII 

-«3-^ 

d        Scorpii 

3-1 

+3-57 

-150 

-25  23.6 

4  53-9 

-  7   0.8 

-0.7840 

0.6153 

-0.0936 

-19 

-90 

a         Scorpii 

1.3 

3.60 

14.4 

26  14.9 

7  48.31-  4  14.2 

-0.2073 

0.6165 

0.0839 

+10 

-56 

116  B.    Scorpii 

6.3 

3.61 

14.2 

26  21.4 

830-1-  3  34-1 

-0.1584 

0.6168 

0.0815 

+131-53 

134  B.    Scoipii 

6.4 

3.66 

13.3 

27  I8.I 

13    3.71+  046.3 

+0.4391 

0.6183 

0.0659 

+431-19 

Z18B.  Ophiuchi 

6.3 

367 

II.4 

26  24.1 

20  59.4 

+  831.7 

-0.8633 

0.6198 

0.0379 

-29j-90 

95  G.  Ophiuchi 

6.1 

+3  70 

-10.9 

-27  39.6 

33  54.7l+ioii.9[+o.3036'o.6i99 

-0.03IX 

+33-26 

36         Ophi.  {Tst  star) 

5.4 

3.66 

II. 3 

26  38.9 

23  58.3 +11 13. 6,-o.8836| 0.6300 

0.0373 

-30-90 

43         Ophiuchi 

5-4 

3-72 

99 

28  3.9 

89    344.4 

-10  8.7 

•♦0.6053 '  0.6199 

0.0175 

+52 

-9 

151  G.  Ophiuchi 

6.0 

367 

9-3 

36  13.5 

27  50.8 

5  43.3  -  7  18.7 

^1.3510;  0.6195  -0.0069 

-61 

-76 

163  G.  Ophiuchi 

6.3 

3-73 

8.2 

9  44.5  -  3  27.3|+o-3575  0.6187  •♦0.0075 

+35 

-«3 

X        Sagittarii  (var.) 

4.4 

+3-73 

-7.8 

-2748.1 

XI  14.7- 2   1.2+0.32900.6182 

+0.0x28 

+34 

-25 

4  G.  Sagittarii 

6.3 

369 

7.8 

26  56.9 

11  34.5-  i42.2|-o.5054  0.6181 

0.0139 

fii 

-78 

10  G.  Sagittarii 

S-7 

3-72 

6.9 

28  3.3 

1427.9.+  1   3.5+o.637i;o.6i72 

0.024X 

^■55 

-  7 

38  B.  Sagittarii 

4.7 

372 

5-9 

38  28.1 

18  29.8 

+  4  54.6+1. 1722  0.6154 

0.0381 

f6i 

ns 

48  G.  Sagittarii 

6.3 

3-71 

51 

38  19. 1 

2148.9 

+  8  5.0+1.170610.6137 

0.049s 

f63 

+35 

66  B.  Sagittarii 

4-7 

+3.67 

-  5-1 

-27  4.5 

32     4.4 

+  8  19.8 -0.043 1  0.6135+0.0504 

+16 

-46 

68  G.  Sagittarii 

6.3 

364 

4.3 

26  41.3 

80     133-3 

+11 39.6 -0.3398  0.61 14 

0.0631 

+  8 

-57 

69  G.  Sagittarii 

6.3 

365 

42 

3648.6 

I  41.3 

+1147.3 

-o.1001jo.6114 

0.0635 

fi4 

-49 

86  B.  S^ttarii 

6.5 

364 

4.2 

26  38.3 

27  4.8 

1597 

-II  55.3 

-0.3508 

0.61 13 

0.0635 

+  7 

-59 

tp        Sagittarii 

3-3 

3-63 

2.6 

8   3.1 

-6   7.5 

•fo.6319 

0.6069 

0.0833 

+58 

-  7 

6        Si^ittaril 

3.1 

+3-57 

-  1.8 

^-26  24.3 

XX  35-6 

-  244.1 

+0.2771 

0.6040 

+0.0944 

^37 

-38 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MAY. 


Thb  Stak'8                                    I 

At  CoNjuKcnoK  in  R.  A. 

InsPar- 

« 

alkk. 

Name. 

Mag. 

Rcd'n 

sfrom 
S.O. 

A|>parcnt 

Dedina. 

tion. 

Washinftoa 
Mean  Time. 

Hour 

Y 

JC' 

/ 

N. 

& 

AJ 

8 

n 

•       / 

d     h     m 

h     m 

e 

■ 

162  B. 

Sagittarii 

6.4 

+3.52 

-1.8 

-24  59-5 

80  12  45.1 

-  137-5 

-1. 0138 

0.6031 

+0.0980 

-34h90 

127  B. 

Sfi^ttarii 

6.4 

3-52 

1.6 

25    3.7 
24  57.9 

13  310 

-053.6 

-0.8690 

0.6024 

o.ioo3|-24i-90 

172  B. 

Sagittarii 

5.8 

3-51 

1.6 

14  17.0 

-  0  9-5 

-0.8870 

0.6017 

0.1026 

-«4{-90 

189  B. 

Sagittarii 

6.1 

3-49 

I.O 

24  475 

16  26.4 

+  I  54-5 

I-0.8327 

0.5998 

0.1091 

-20-90 

201  B. 

Sagittarii 

5-9 

351 

0.3 

26    3.0 

18  17.6 

+  341.0 

+0.6280 

0.5981 

0.1 146 

+59-8 

* 

Sagittarii 

4.9 

+3-49 

-0.2 

-25  243 

19  10.4 

+  431.6 

+0.0864 

0.5973 

+0.1171 

+39 

^ 

308  B. 

Sagittarii 

6.1 

3.46 

-0.4 

24  19-5 

19  II.4 

+  432.7 

-0.9870 

05972 

0.1172 

-29-90 

X 

Sagittarii 

4-9 

3-43 

+0-5 

24  40.5 

22  52.8 

+  8   4.9 

-0.1881 

9.5937 

0.1276 

+16  -55 

49 

Sagittarii 

5-5 

3.42 

0.4 

24    7-8 

22  58.5 

+  810.4 

-0.7201 

0.5936 

0.1279 

-12 -90 

51 

Sagittarii 

5.8 

3  40 

i-S 

24  54-3 

81    3    0-9 

-"  57. <^ 

+0.5945 

0.5894 

0.1388  f^-IO 

h 

Sagittarii 

4.7 

+3-41 

+1.6 

-25    4-3 

3  16.4 

-II  42.2 

+0.7970 

0.5892 

+0.1395 

f65+  2 

53 

Sagittarii 

6.3 

3-35 

1.6 

23  37-3 

430-5 

-1031.1 

-0.4809 

0.5879 

0.1428 

+  2,-75 

274  B. 

Sagittarii 

6.1 

3-35 

1.6 

23  37.4 

4  37-3 

-1024.5 

-0.4620 

0.5878 

0.1431 

+  3r73 

308  B. 

Sagittarii 

6.3 

331 

2.8 

24    9-2 

10  II. 9 

-  5   3-2 

+0.9066 

0.5819 

0.1571 

+66+  9 

329  B. 

Sagittarii 

6.1 

325 

33 

22  58.2 

13    2.8 

-  2  19.0 +0.1 754 

0.5788 

0.1638 

+38-34 

33(>  B. 

Sagittarii 

6.5 

^3-^3 

+3.5 

-22  50.0 

n  59-6 

-  I  344 

+0.1934 

0.5777 

+o.i66o|+4o;-32 

4 

Capricomi 

5-7 

+315 

+4.5 

-22    4.3 

19  49-3 

+  412.0 

+0.4315 

0. 57  i3|+o.  1789 1+54 -«) 

JUNE. 


81  B. 

19 
20 

31 
0 

214  B. 
29 

42 

44 

151  B. 
/< 

e 

150  B. 

186  B. 
167  G. 

67 
252  B. 

197  G. 

263  B. 
293  B. 

21 


Capricomi 
Capricomi 
Capricomi 
Capricomi 
Capricomi 

Capricomi 

Capricomi 

Uranus 

Capricomi 

Capricomi 

Capricomi 

Capricomi 

Capricomi 

Aquarii 

Aquarii 

Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 

Aquarii 
Aquarii 
Piscium 
Piscium 
Piscium 


22  Piscium 
25  Piscium 
51  Piscium 
236  B.  Piscium 
75         Piscium 

rf  Piscium 

xoi  Piscium 

105  Piscium 

4  Arietis 

t  Arietis 

35  B.  Arietis 


6.4 

+2.921+5-9 

-18  20.9 

5.7 

2.88'    6.3 

18  14.6 

6.2 

2.89 

7.0 

19  21.8 

6.5 

2.85 

6.6 

17  51-7 

4.2 

3.82 

6.9 

17  34.2 

6.1 

+2-77 

+7.6 

-17  41.7 

5.5 

2.72 

7-0 

1531.4 

6.0 

•    •    • 

•    •    • 

1648.9 

4.3 

3.72 

8.0 

17  II. 7 

5-1 

2.55 

8.2 

1425.5 

6.0 

+2.55 

+8.6 

-14  47-2 

6.1 

2.49 

8.5 

13    7.0 

5-2 

2.49 

9.0 

13  57.0 

5.4 

2.35 

9-4 

II  58.8 

6.0 

3.28 

8.9 

927.7 

6.1 

+2.16 

+8.7 

-  6  59.2 

6.3 

2.13 

9-7 

8  20.2 

6.4 

2.10 

9.6 

724.3 

5-8 

2.01 

9-5 

526.3 

6.3 

3.00 

9-5 

515.7 

6.1 

+1.97 

+9.6 

-  5.10.0 

5.5 

1.88 

9.8 

357.4 

6.4 

1.76 

9-7 

-  I  33-2 

4.6 

1.68 

9.1 

+  I  18.9 

5.6 

1.66 

9-7 

036.4 

5.8 

+1.63 

+9.1 

+  2  37.6 

6.2 

1.63 

9-4 

137.2 

5.6 

1.41 

9.1 

639.3 

6.5 

1-35 

8.5 

853.6 

6.3 

1-23 

8.3 

13  30.3 

3-7 

+1.13 

+8.1 

+14  54.6 

6.3 

I.I2 

8.4 

14  13-8 

6.1 

1. 10 

8.0 

15  58.6 

5.8 

1.07 

8.0 

16  32.1 

5.1 

1.04 

7.9 

17  24.3 

6.4 

ki.o2 

+7.9 

+17  50.8 

9    6.7 
II  29.5 

13  35-3 

14  9-9 
16  35.3 

30  33.6 

30  51.3 

31  46.9 

23  47-9 
849-5 


-  7 

-  4 

-  3 

-  3 
+  o 


932.3 

13  43.4 
1425.2 

22  54 
2      3. 


9  + 


7  + 


919.4 

"  55.7 
15  26.6 

21  39.7 
33  46.0 

059.7 
826.4 

17  14.0 

23  41.9 
3  42 


6 


•3  + 


8 


+ 
+ 
+ 
+ 


9  + 


.0  + 

7  + 
8+1 


0.0 
42.2 
40.9 

7 
3-2 

3. 
19.9 
13.8 
10.6 

5.8 

24-3 
20.3 

40.8 

32.9 
34 


5-0 


0+0 


9-0 


21.7 

51.8 

25.4 
36.8 

41. 1 


50.9 

55.2 
33. 


56.1 
50. 

10. 
45-2 

37-2 
17.2 

38.1 


4    4-7 

441. 

2    8 

656 

30  40.7 

10    0.4 

13  17.3 

14  30.3 
18  48.3 
2335 

253-II+   558-5 


-10 

-  8 

-  6 

-  I 
2 


24. 
11.8 

".5 
52.1 
46.6 


-0.8022 
-0.4190 
+1.1662 


2499 
-0.0661 


9651 
-I. 1996 

+0.3355 
+1.1809 

+0.4069 

+0.9513 
0371 
+1.2526 
+1.2831 

5772 


0.5566 
0.5540 
0.5517 
0.55" 
0.5487 


+0. 
o. 
o. 
o. 


3041 
2080 
3II4 

2122 


-  8;-9o 
+13-69 

+7 1 +-27 
+22 -C8 


6+1 


4+1 


-1.3494 
+0.9929 

+0.6536 

+0.1693 

+0.2679 

+0.7438 

+1.3891 
.1016 

.5667 
.2348 

4158 
+0.6478 
+0.8030 

•6393 
-1.3009 

.9064 
+0.3487 
-I. 1339 

-7892 
.7502 

-0-5657 


ol-o 


9^ 


+0 
o 
o 
o 
o 


0.5444 
0.5440 
0.5436 
0.5412 

0.5325 
0.5318 

0.5290 

0.5275 
0.5205 

0.5182 

0.5I3I 
0.5109 

0.5093 

0.5060 

0.5054 
0.5043 

0.5012 

0.4983 
0.49701 

0.4962 

0.4960I+0 

0.4959 
0.4953 
0.4958 
0.4984 

0.5025 

0.5033 

0.5041 

0.5059 

0.5080 
0.5094I+0 


o.2i56|+32i-47 

+0, 
o. 

0.22331+54-25 
o. 

0.2360 1+61 -22 


2215 
.2219 


+72+10 
-33-^ 


.2367 


.2480 
2500 


+0.2540 

0.2555 
0.2565 1+81 -10 

O. 

o. 


+0 
o, 
o 
o, 
o. 


o. 
o. 
o. 
o. 

+0. 
o. 
o. 
o. 
o. 


2582 

2585 

2589 
2597 


+75f+  9 


•2398  +38-45 
.2414  'J-76+32 


78+34 
HI. -80 

-43-83 

*^2'+I0 


\'J2-54 

+57,-^ 

*«2;-5 

^■78'+46 


2595  ^^.+17 

2587 
2579 

2575 

2574 
2481 

2452 
2348 


14-78 

+901+27 

«2.-^7 
+85J-10 

f9oi    o 
fio-80 

-37'"77 

2222  -  6-75 
2198  f63-20 
2175  -22-74 
2124  +  I-7J 
2066  f  3-73 

2034^-13-67 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JUNE. 


Ths  Star's 

At  Conjunction  in  R.  A. 

Limit. 
ingPaT' 

alleb. 

Name. 

Mag. 

Red'nsfroAn 
29x5.0. 

AjJlwrcnt 
Declina- 
tion. 

Washinxton 
Mean  Tune. 

Hour 
Angle, 

H 

y 

yf 

/ 

N. 

& 

s 

•       / 

d     h     m 

h     m 

e 

0 

47  B. 

Arietis 

6.5 

+1.01 

+  8.1 

+17  37-6 

8     458.9 

+  8    0.6 

-K>.0996 

0.5104 

-fo.1996 

f49 

-30 

ao  H^ 

.  Arietis 

6.4 

I.OI 

8.2 

16  49.7 

5  49-1 

+  849.4 

+1.1506 

0.5108 

0.1985 

+90 

+30 

15 

Arietis 

5-9 

I.OO 

7.7 

19    6.1 

6  26.2 

+  925-4 

-1-2453 

0.5111 

0.1976 

-34h7i 

9 

Arietis 

5-6 

0.97 

7.8 

19  30.6 

10  16.8 

-1050.9 

-0.9495 

0.5129 

0.1923 

-10 

-70 

26 

Arietis 

6.2 

095 

8.0 

19  28.9 

1637.8 

-  441-4 

+0.2751 

0.5161 

0.1830 

+59 

-19 

y 

Arietis 

5-4 

+0.92 

+  7.7 

+21  35.8 

\    2043.3 

-  043-3 

-1-3376 

0.5182 

-HO.  1 766 

-55-^5 

/* 

Arietis 

5-7 

0.92 

8.1 

19  39-1 

22  31.0 

+  I    I.I 

+1.1359 

0.5191 

0.1738 

+90 

+32 

£ 

Arietis  {mean) 

4.6 

0.89 

8.1 

21    0.2 

9     650.7 

+  9   5-3 

+1.0260 

0-5234 

0.1599 

+90 

+25 

64 

Arietis 

5.8 

0.85 

7-7 

24  25.6 

18  58.9 

-  3    9-4 

-0.9720 

0.5297 

0.1376 

-14 

-66 

7 

Tauri 

5-9 

0.84 

7.8 

24  10.9 
NEW 

23  49-8 
MOON. 

-H    132.2 

-0.0568 

0.5322 

+O.I281 

+40 

-30 

48 

Geminorum 

5.8 

+1.09 

+  4.8 

+24  16.4 

14    248.5 

+    I     9.4 

+1.2147 

0.5441 

-0.1045 

4-86 

+49 

5? 

Geminorum 

6.1 

I. II 

4.9 

25    2.1 

349.4 

+   2     8.2 

+0.2700 

0.5438 

0.1067 

f6o 

-10 

i4 

Geminorum 

5-1 

I-I3 

4.6 

25  13.0 

751-0 

•^  6    1.7 

-0.3767 

0.5424 

O.II57 

f22 

-45 

176  B. 

Geminorum 

6.3 

+1.18 

+  4.1 

f24  33-2 

14  40.5 

-II 22.5 

-0.4882 

0.5399 

-0.1304 

fi6 

-53 

181  B. 

Geminorum 

6.0 

1. 18 

4.0 

24  25.0 

15    7-4 

-1056.5 

-0.3983 

0.5397 

0.13 13 

f2i-48 

187  B. 

Geminorum 

6-3 

1.17 

3.8 

23  130 

15  58.1 

-10   7.5 

+0.8038 

0.5394 

O.I33I 

f90+i5 

K 

Geminorum 

3-7 

1.20 

3-9 

24  36.2 

17  33-7 

-  835-0 

-0.9288 

0.5387 

0.1364 

-II 

-^5 

8a 

Geminorum 

6.3 

1.20 

3-5 

23  21.2 

19  29.9 

-  642.7 

■K).i7i8 

0.5380 

0.1404 

^■53 

-19 

S  B. 

Cancri 

6.4 

+1.35 

+  3-2 

+23  49- 1 

15     I  20.0 

-  I   4.2 

-1. 1894 

0.5356 

-O.I52I 

-32 

-66 

9 

Cancri 

6.2 

1.26 

2.9 

22  52.8 

350-6 

+  121.5 

-0.5522 

0.5345 

0.1570 

+■13 

-60 

u 

Cancri 

5-5 

1-25 

2.5 

21  49.8 

432.9 

■f  2   2.4 

+0.4821 

0.5342 

0.1584 

*'74 

-5 

49  B. 

Cancri 

6.0 

1.29 

1.8 

21     I.O 

1032.6 

+  750-5 

+0.3840 

0.5317 

0.1696 

f67 

-12 

^ 

Cancri 

5-5 

^'Z2> 

1-3 

20  43,9 

16  29.1 

-1024.4 

-0-3437 

0.5291 

O.180I 

^■25 

-51 

39 

Cancri 

6.5 

+1.36 

+  0.9 

+20  18.5 

20    4.0 

-  6  56.3 

-0.5408 

0.5276 

-0.1862 

fi4 

-62 

40 

Cancri 

6.5 

1.36 

0.9 

20  16.4 

20    6.5 

-653.9 

-0.5091 

0.5275 

0.1863 

fi6 

-61 

102  B. 

Cancri 

6.5 

1-35 

0.8 

19  58.3 

20  11.8 

-  648.8 

-0.1990 

0.5275 

0.1864 

+32 

-43 

£ 

Cancri 

6.3 

1-35 

0.8 

19  50.8 

20  14.4 

-  646.3 

-0.0713 

0.527s 

0.1865 

+39 

-37 

s 

Cancri 

4.2 

1-35 

0.2 

18  28.0 

22  18.8 

^  445-8 

+1-0339 

0.5267 

0.1899 

+90 

+23 

r^B. 

Cancri 

6.1 

+1-39 

+  0.2 

+19    9.0 

16     I  15.7 

-  I  54.5 

-0.2734 

0.5254 

-0.1946 

+28 

-49 

Cancri  {yar,) 

6.2 

1-39 

-0.4 

17  ZZ'Z 

332.9 

+  018.4 

+1.0040 

0.5245 

0.1982 

■1-90 

+20 

237  B. 

Cancri 

6.4 

1.47 

2.1 

15  43-9 

16  22.1 

-II  16.3 

+0.3063 

0.5197 

0.2167 

+61 

-21 

7 

Leonis 

6.2 

152 

30 

14  45-5 

23  42.3 

-  4  9.6 

-0.2723 

0.5173 

0.2260 

■1-29 

-53 

II 

Leonis 

6.5 

1-53 

3-1 

14  43-9 

17    047.0 

-3   6.8 

-0.4871 

0.5169 

0.2273 

fi8 

-^^5 

* 

Leonis 

5.6 

+1.56 

-3-5 

-1-14  24.6 

3  39-8 

-  019.2 

-0.8017 

0.5161 

-0.2307 

f  I 

-76 

18 

Leonis 

5.8 

1-54 

4.2 

12  12. 1 

5    1-8 

+  I   0.3 

+1.2480 

0.5157 

0.2322 

f90 

+34 

19 

Leonis 

6.4 

1-54 

4.4 

II  57.6 

5  33-7 

+  131. 2 

+1.3814 

0.5156 

0.2328 

^73 

+54 

V 

Leonis 

50 

1.60 

4.6 

12  51.0 

11    1.5 

•»•  649.1 

-^•8579 

0.5143 

0.2387 

-  3 

-77 

A 

Leonis 

4.6 

1.62 

5-8 

10  24.8 

IS  58-9 

+1137.6 

+0.5458 

0.5132 

0.2435 

4-76 

-13 

44 

Leonis 

5-9 

+1.69 

-7.0 

+  9  12.9 

18    0  51.6 

-3  45-7 

-0.3784 

0.5120 

-0.2512 

+24 

-62 

48 

Leonis 

5-2 

1.71 

8.0 

723.4 

546.3 

■•■  I   0.2 

+0.3131 

0.5116 

0.2548 

f6i 

-26 

37 

Sextantis 

6.3 

1.77 

8.7 

6  49.1 

"  33-9 

+  637.5-0.5714 

0.5114 

0.2586 

+14 

-77 

(i 

Leonis 

50 

1.82 

10.2 

4    4.3 

18  59.6 

-10 10. 1 

+0.3851 

0.5117 

0.2626 

+^5 

-^3 

/>* 

Leonis 

5-7 

1.82 

II. I 

■  2  24.9 

22  15.9 

-  6  59.6 

+1.2616 

0.5121 

0.2640 

f90 

+30 

75 

Leonis 

5-4 

+1.89 

-".5 

+  2  28.5 

10    332.7 

-  152.2 

-0.2030 

0.5129 

-0.2660 

''ZZ 

-54 

76 

Leonis 

6.0 

1.89 

II. 6 

2    6.8 

422.8 

-  I   3-7 

-0.0469 

0.5130 

0.2662 

HI 

-46 

359  B. 

Leonis 

6-3 

1.90 

12.4 

035-7 

636.9 

+  I   6.4 

+0.9428 

0.513s 

0.2668 

f90 

+  6 

79 

Leonis 

5-5 

1.92 

11.9 

+  I  52.3 

659.1 

+  127.9 

-0.4881 

0.5135 

0.2670 

fi8 

-72 

V 

Leonis 

4.5 

1.97 

I3-I 

-  021.5 

13  31-7 

+  748.7 

+0.0842 

0.5152 

0.2682 

^48 

-39 

78  B. 

Virginis 

6.5 

+2.15 

-16.0 

-  5  I5-I 

90    8    6.2 

■••  148.9 

+0.1622 

0.5228 

-0.2671 

+51 

-34 

;t 

Vitginis 

4.8 

2.29 

17-3 

732.0 

20  10.6 

-1029.7 

-0.6954 

0.5300 

0.2623 

f  6 

-90 

370  B. 

Viiginis 

6.0 

2.37 

18.8 

II  11.6 

21     3  17.0 

-  337-2 

+1.1873 

0.5350 

0.2579 

f79 

+25 

* 

Viiginis 

50 

2.38 

18.0 

9    50 

3  18.2 

-  336.1 

-0.9659 

0.5350 

0.2579 

-10 

-90 

49 

Viiginis 

5-2 

2.46 

18.6 

10  17.5 

934.6 

+  2  27.9 

-1-3361 

0.5398 

0.2529 

-43 

-*3 

75 

ViiTpinis 

5.6 

+2.63 

-20.1 

-14  55-9 

20  49.6 

-1040.2 

+0.5753 

0.5495 

-0.2412 

f70 

-13 

[Eph  rsl 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JUNE. 


Tub  Star's 


Name. 


83        Vifiginis 

85        Virginis 

43  H.  Virginis 
331  G.  Virginis 
336  G.  Virginis 

9  G.  Librae 

17  G.  Librae 

18  G.  Librae 
43  B.  Librae 

47  G.  Librae 

64  G.  Librae 
153  B.  Librae 

42  Librae 
b        Scorpii 

A        Scorpii 

31  B.  Soorpit 

3  Scorpii 

4  Scorpii 
40  B.  Scorpii 

n        Scorpii 

48  B.  Scorpii 

50  B.  Scorpii 

65  B.  Scorpii 

85  B.  Scorpii 
6        Scorpii 

a  Scorpii 
Z16  B.  Scorpii 
134  B.  Scorpii 
1x8  B.  Ophiuchi 

95  G.  Ophiuchi 

36         Ophi,  {ist  star) 

43  Ophiuchi 
151  G.  Ophiuchi 
163  G.  Ophiuchi 

X        Sagittarii  (var.) 

4  G.  Sagittarii 
10  G.  SG^ittarii 
38  B.  Sagittarii 

48  G.  Sagittarii 

66  B.  Sagittarii 

68  G.  Sagittarii 

69  G.  Sagittarii 

86  B.  Sagittarii 

126  B.  Sagittarii 
<p        Sagittarii 

6        Sagittarii 
162  B.  Sagittarii 

127  G.  Sagittarii 
172  B.  Sagittarii 
189  B.  Sagittarii 

aoi  B.  Sagittarii 

if        Sagittarii 
ao8  B.  Sagittarii 

X        Sagittarii 

49  Sagittarii 

51  Sagittarii 


Mag. 


5.6 

6.1 

5-5 
6.4 

5-7 

6.5 
6.4 
6.1 

5-7 
6.1 

5.8 
6.3 
5.0 
4.7 
4.6 

5.4 
5-9 
5-7 
5-4 
30 

4.9 
6.4 

5.5 
6.0 

31 

1.2 
6.2 
6.4 
6.2 
6.1 

5.4 

5-4 
6.0 

6.3 
4-4 

6.2 

5-7 
4-7 
6.3 
4.7 

6.2 

6.3 
6.5 
5-7 
3-3 
2.1 

6.4 
6.4 

5.8 
6.1 

5-9 
4.9 

6.1 
4.9 

5.5 
5.8 


Red'ns  from 

X9XS'0. 


Aa 


+2.71 
2.71 
2.92 

a. 94 
2.95 

+3-07 

315 
3.16 

3.26 
330 

+336 

350 
352 
362 
3.63 
+3.62 

3.63 
3.66 

3  64 
3.68 

+3-68 
367 
3.73 
3-74 
3.78 

+3.84 

3.85 
3-94 
4.00 
4.06 

+4.01 
4.11 
4.07 

4.15 
4.16 

+4.14 
4.19 

4.23 
4.24 
4.19 

+4.19 
4.19 
4.18 
4.14 
4.21 

+4.18 

4.13 

4.14I 

4- 13 
4.12 

+4.16 
4.14 
4.10 
4.10 
4.08 


+4.10 


Ad 


tt 


-20.2 
20.1 
20.4 
20.4 
20.4 

-20.4 

20.3 

20.2 

20.7 

9.6 

9.2 
8.8 

8.3 
8.0 

7-7 

7.6 
7.6 
7.8 
7.3 
7.5 
7.2 
6.9 
6.9 
6.2 

5.8 

5-3 
5-2 
4.2 
2.2 
1.8 

2.0 
0.8 
9.9 
8.8 

8.4 

8.3 
7-5 
6.3 
5.5 
5-3 

4.3 
4.2 
4.2 

2.5 
2.4 

1.4 
I.I 

0.8 

0.8 

0.1 

+  0.5 
07 


0.6 

1-7 
1-7 

+  2.8 


Apparent 
Declina- 
tion. 


■15 
15 
17 
18 

18 

-20 
20 
20 
21 
21 

-22 
24 

23 
25 

25 

-24 

24 
26 

24 
25 

-25 
24 
26 

25 

25 

-26 

26 

27 
26 

27 

-26 

28 

26 

27 
27 
-26 
28 
28 
28 

27 

h26 
26 
26 

25 
27 

-26 

24 
25 
24 
24 

-26 

2$ 
24 
24 
24 

-24 


28 


S4 


26 


45-5 
20.8 

48.6 

11.8 

19.7 

4-3 
49.3 
58.5 

2.3 
42.4 

5.4 
12.4 

32.9 
29.9 

4.7 
17.1 
59.8 

1-3 
35.5 
52.5 
38.0 
29.8 

6.2 
16.0 
23.6 

14.9 

21.5 
18.1 

24.1 

39-7 

28.9 

3-9 
12.5 
50.8 

48.1 
56.9 

28.1 

19. 1 

4-5 

41.2 
48.6 

38.3 
5-9 
4.8 

24.3 

59-5 

3-7 

57.9 

47-5 

3.0 
24.2 

19.5 
40.4 

7.8 

54.3 
[Bph  15) 


At  CoNjuNcnoK  m  R.  A. 


Washington 
Mean  Time. 


d 
22 


26 


27 


li     m 

1  56.0 

2  24.7 

15    5-5 

15  46.7 

16  26.0 

23    3-5 
336.6 

4    1.4 

8  1.8 

"  34.3 

15  24.3 
21  45.0 

o  25.8 

422.8 

521.4 

528.3 
544.6 

6  2.5 

7  "-4 
7  16.4 

855.4 

9  8.6 

10  39-3 

13    7-5 
15  24.0 

18  20.6 


23  38.6 

7  39-5 
9  35-5 

10  39.5 
13  26.4 


Honr 
Ande. 

H 


h     m 

-  544-5 

-  5  16.8 


+  656.4-0.7098 


736.1 
813.9 

-  9236 

-  5   i-i 

-  437-2 

-  046.4 
+  237.7 

-I-  618.4 

-1136.5 

-  9   2.3 

-  5  15-3 


+0.1903 
-0.3352 


-0.4706 
-0.4779 

-0.0993 
-0.2378 

-0.1641 

-0.8363 

-0.7931 

-1.0485 
40.0744)  o 
-0.9522 

+0.45541 


*  419.2ro.0793 


-  412.6 


-  3  57-0-0.2065 


-  3  39-8 

-  2338 

-  229.1 

-  o  54.3 
041.7 
045- 1 
3  7'0 
517.5 


■h  8   6.4-0.2514 


19    3.0 ■»•  847.0 


-10  49-5 


-  3   9.9^.8785 


-  I  19. 1 


017.9-0.8907 


+  221.5 
16  25.0j-^  5  12.2 
2027.7+  9  4-1 
21  58.0 


22  17.8 
I  II. 2 
5  12.7 
831.2 
846.6 

12  14.4 
12  22.4 
12  40.8 


22  12.3 

23  21. 1 
o  6.5 
o  52.0 

3  0.1 

4  50-o| 

5  42.1 

5  43-1 
9  21.6 

927.x 
13  26.1 


+1030.3 
+10  49-3 


-  634.2 

-  3  24.5 
-3   9.8 

+  o  8.9 
+  016.5 
+  034.2 

1825.41+  6  3.7 

18  41.6 


+  619.3 

+  940.8 
+1046.7 
+11  30.1 
-II  46.3 


-  3  38.2  -0.0892 

-  332.8-0.6177 


+  016.3 


►8751 


+0.7661 

.7781 
+0.4766 

-K).05II 

-1.0925 

+0.3259 

.7504 
.8390 


.2005 

+0.4009 


+0.2958 


+0.6077 
-1.2456 

+0.3746 
+0.3493 
-0.4848 


-1025.0+0.6645 


+1.2077 
+I.2I25 
+0.0022 


-0.1773 
-0.0477 

-0.1973 

-1 2837 

+0.6957 

+0.3497 
-0.9331 

-0.7869 
-0.8034  o 


-  943.6-0.7444 

-  7  58.4I+0. 712610 
-7  8.5 

-  7  7-5 


•K>.i758|o 
•8915 


+0.6967 


o, 
o 
o 
o 

ho, 
o 
o 
o 
o 


5542 

5547 
5672 

5679 
5685 

5753 
5799 
5803 

5843 
5879 

5916 
5974 
5998 
6030 
6038 

6039 
6041 

6043 
6052 

6053 
6065 
6066 
6078 

6094 
6109 

6126-0 

6130 

6151 

6178 

6182 


6183 
6187 
618S 
6186 

6184 

6183 
6178 
6167 

6154 
6153 

6137 

6137 

613s 
6102 

6100 

6076 
6068 
6063 

6057 
6040 

6025 
6018 
6018 
5986 

5985 
5949I+0 


.2346 
2340 
2 141 
2129 
2117 

.1989 
-1893 
.1884 

.1793 
.1708 

-0.1612 
0.1442 
0.1366 
0.1251 
0.1221 

0.1218 
.1210 
,1201 


o. 

o. 

o.ii66j-i7,-^ 

o. 


o 
o 
o 


o 
o, 
o 
o 


.1164 

.1113 
.1106 

■1059 
.0980 

.0907 

.0810 
.0787 


-0.0250  -31-^ 


0.0151 


0046  -6&-7? 

+0.0097  f36-32 

0.0150  f35-aj 


lagftr 
alkk 


N.  & 


M7r33 
f20-63 

-2,-9» 

fix -73 

4281-49 

+19-57 

+23-S3 
-13-90 

-12-^ 

-30-90 
+31-39 

-2(3Hp 
450-18 
f20-4S 


-22 -go 

^     0 


f50-i7 

i 

+36-40 

-3S-go 
441-25 

^3[i^ 

+  &,-S9 
+io-l> 


0632  441^21 

0355  -30> 
0287  +33-26 


•53  -  9 


[+0 
o 
o 
o 
o 

+0 
o 
o 
o, 
o. 

+0. 
o, 
o. 
o. 
o. 

+0, 
o. 
o. 
o. 
o. 


.0162 

.0263 
.0404 


0518  +62,441 
0527  419-43 


.0645 
0649 

.0660 
0S50 

.0858 

.0971 

,1007 


1054 

,1119 

"75 
1 201 

1 201 
1307 


-9^76 

+57-5 
+62-440 


410-54 

+17-46 

9:-55 

-63|-^7 
+621-4 

441-24 
-27-90 


1030  -iS-90 
-19I-90 

-151-90 

+34-33 

-23;i)J 
+21,-40 


1309  -  6,-88 
142x1+66;- 4 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JXJNE. 


Tbs  Star's 

At  CoNjUNcnocr  in  R.  A. 

TJmit- 
ing  Par- 
allels. 

Nome. 

Mag. 

Red 'ns  from 
19x5.0. 

Apparent 
Declina- 
tion. 

WashinKton 
Mean  Time. 

Hour 
Angle. 

H 

Y 

x" 

/ 

N. 

s 

8 

^9 

w« 

•       / 

d     h      m 

h     m 

0 

0 

h 

Sagittarii 

4.7 

+4.10 

+    2.9 

-25    4.3 

87  13  41.4 

+  030.9 

+0.8983 

0.5947 

+0.1428 

*^5 

1+9 

53 

Sagittarii 

6.3 

4.04 

3-1 

23  37-3 

14  54.3+  I  40.8 

-0.3681  0.5935 

0. 146 1 

f  S-66 

i274  B. 

Sagittani 

6.1 

4.04 

31 

23  37.4 

15    1.0+  1473 

-0.3491 

05934 

0.1463 

+10-66 

308  B. 

Sagittarii 

6.3 

4.03 

4.4 

24    91 

2030.1+  7    31 

+1.0203 

0.5880 

0.1606 

+66+17 

329  B. 

Sagittarii 

6.1 

3.98 

5-2 

22  58.2 

23  17-9+  944.2 

+0.3007 

0.5851 

0.1674 

4-46-27 

336  B. 

Sagittarii 

6-5 

+3-97 

+  5-5 

-22  50.0 

28    0  i3.7'+io37.7 

+0.3203 

0.5841 

+0.1697 

f46-26 

4 

Caprioomi 

5-7 

391 

6.8 

22    4.3 

5  56.6p  752.7 

+0.5675 

0.5781 

0.1824 

f62-I2 

V 

Capricomi 

5-3 

3-73 

^•3 

18  26.2 

15    2.1+  052.1 

-1.3381 

0.5684 

0.2013 

-57  -72 

81  B. 

Capricomi 

6.4 

370 

9.1 

18  20.8 

1856.6+  437-9 

-0.6289;  0.5642 

0.2084 

+  2-87 

19 

Caprioomi 

5-7 

367 

9.6 

18  14.6 

21  16.1 

+  652.4 

-0.2455' 0.5617 

0.2124 

+•22  -57 

ao 

Capricomi 

6.2 

+369 

+10.2 

-19  21.8 

23  18.9 

+  8  50.7 

+1.3256  0.5595 

+0.2158 

+71+46 

31 

Capricomi 

6.5 

364 

10. 1 

17  51.6 

23  52.6 

+  923.2 

^•0735  0.5589 

0.2167 

+31-47 

6 

Caprioomi 

4.2 

3.62 

10.4 

17  34.1 

80     2    4-7 

+11 30.6 

+0.1 120. 0.5566 

0.2202 

+41  -37 

114  B. 

Caprioomi 

6.1 

3-58 

"•3 

17  41.6 

6    5-9 

-  836.7 

+1.1379  0.5524 

0.2260 

+72  +23 

Uranus 

6.0 

•    •    • 

■    •    ■ 

16  59-3 

6  21.6 

-  821.6 

+0.4796  0.5533 

0.2268 

+63-18 

39 

Capricomi 

5-5 

+3-53 

+10.8 

-1531-3 

6  24.1 

-  8  19. 1 

-1.0008 

0.5521 

+0.2264 

-18-90 

I 

Capricomi 

4-3 

3-54 

11.8 

17  II. 6 

9  16.4 

-  532.9 

+1.3561 

0.5492 

0.2303 

+70+50 

42 

C^ipricomi 

5-1 

3-39 

12.5 

14  25.4 

18    3.9 

+  2  56.7 

+0.6047 

0.5405 

0.2407 

+72-11 

44 

Capricomi 

6.0 

3-39 

12.8 

14  47- 1 

18  45-6 

+  337-0 

+1.1432 

0.5399 

0.2414 

<-75,+22 

151  B. 

Capricomi 

6.1 

3-32 

13.0 

13    7-0 

21  50.6 

+  635.9 

+0.1813 

0.5370  0.244S 

+49 

-34 

150  B. 

Aquarii 

6.0 

+3.12 

+13.9 

-  927.6 

80  1049.5 

-  4  50.4 

-0.3458 

0.5260+0.2546 

+23-^3 

P 

•                   •  • 

Aquarii 

5-3 

309 

13.8 

814.7 

12  26.9 

-  3  16.2 

-I. 1926 

0.5247   0.2555 

-26'-90 

186  B. 

Aquarii 

6.1 

303 

14.0 

659.1 

17  54.6 

+  2    1.3 

-I.IOII 

0.5207 

0.2584 

-19-90 

167  G. 

Aquarii 

6.3 

3.01 

14.9 

8  20.1 

2125.1 

+  525-3 

+1.2 148 

0.5183 

0.25981+82+27 

67 

Aquarii 

6.4 

+2.97 

+14.9 

-  7  24.2 

23  52.1 

+  7  47-9 

+0.8817 

0.5167 -4^.26071 

+83  +  3 

JULY. 


352  B.  Aquarii 

5.8  1+2.88 

+15.0 

-  5  26.2 

1      555.5-1019.6 

+0. 408 1  j  0.5130 

+0.2622 

+66 

-32 

197  G.  Aquarii 

6.3     2.87 

15-0 

515.6 

7    0.2-916.9 

+0.5061 

0.5124 

^.2624 

^■73 

-17 

363  B.  Aquarii 

6.1  +2.85 

+15.2 

-  5    9-9 

9  10.5-  7  10.5 

+0.9764 

0.5112 

-K).2628 

+85 

+  9 

32  B.   Piscium 

6.4    2.68 

I4>6 

0  10.3 

2035.9+  354.81-1.2889 

0.5059 

0.2631 

-32 

-90 

13         Piscium 

6.4  1  2.65 

15-4 

-  ^33-^ 

8    1    1.3+ 8  12.5 +1.3380 

0.5042 

0.2626 

f86;+39 

16         Piscium 

5-7  ■  2.59 

14.6 

+  I  38.1 

3  22.2 

+1029.3-1.4326 

0.5034 

0.2622 

-59-66 
+27-61 

^•35-52 

X        Piscium 

4.6  .  2.56 

14.8 

1  19.0 

6  21.9 

-1036.3^-0.3110 

0.5025 

0.2615 

22         Piscium 

5.8  '+2.50+14.8 

+  2  27.7 

"37-7 

-529.5 

-0.1620 

0.5012+0.2601! 

25         Piscium 

6.2 

2.51 

I5-I 

137.3 

12  13.4 

-  454.8+0.8905 

0.5010 

02599 

+90  +  3 

51         Piscium 

5.6 

2.28 

14.6 

629.4 

8    917.1 

-  826.8+1.0390 

0.4989 

0.2494 

+90+14 

136  B.   Piscium 

6.5 

2.24 

13.9 

853.7 

14   0.7 

-  351.2-0.3940 

0.4991 

0.2462 

^■23 -63 

75         Piscium 

6.3  ,  2. II 

13-1 

12  30.3 

*    3  33-4 

+  9 18.4 -1.0621 

0.5007 

0.2351 

-16 

-77 

7f        Piscium 

3.7  ,+2.00+12.6 

+14  54.7 

1644.5 

-  153-3-0.6842 

0.5039+0.2219 

+  7 

-75 

loi         Piscium 

6.2 

1.98 

12.8 

14  13.9 

19    0.2 

+  018.5 +0.5613 

0.5046 

0.2193 

+79-9 

105         Piscium 

6.1 

1.97 

12.4 

15  58.7 

21    1.9 

+  2  16.7I-0.9146 

0.5052 

0.2170 

-  7-74 

3         Arietis 

6.4 

1.94 

12.1 

16  59.5 

5    037.9 

+  546.4-1.2549 

0.5065 

0.2127 

-34-73 

4        Arietis 

5.8 

1-93 

12.2 

16  32.2 

1  28.0 

+  635.0,-0.5782 

0.5068 

0.2117 

*-i3 

-^ 

t        Arietis 

5.1 

+1.90 

+12.0 

+17  24.4 

612.8 

+11 1 1. 5 -0.5453 

0.5085+0.20571 

+14 

-66 

35  B.  Arietis 

6.4 

1.87 

11.8 

17  50.9 

929.4 

-  937.7-0.3660.0.5098,  0.2014I 

+24 

-55 

47  B.  Arietis 

6.5 

1.85 

12.0 

17  37-7 

"34.5-  736.3+0.2937  0.5107   0.1986I 

+61 

-20 

20  H*.  Arietis 

6.4 

1.85   12.1 

16  49.8 

12  24.3-  648.01+1.3394  0.51 10 

0.1974 

*-75 

+53 

15        Arietis 

5-9 

1.84  11.4 

19    6.2 

13    1.2-  612.2-1.0475:0.5113 

0.1966 

-17 

-71 

6        Arietis 

5.6 

+1.82+11.4 

+19  30.7 

16  50.6-  2  29.6-0.7582  0.5130 

+O.I9II 

+  2 

-70 

26         Arietis 

6.2 

1.78   11.4 

19  28.9 

^3    9-9+  338.2 

+0.4530  0.5158 

0.1817 

+72 

-10 

V        Arietis 

5.4 

1-75   10.7 

21  35-8 

«    3  14.4+  735-3 

-1. 1602  0.5178 

0.1752 

-28 

-68 

/<         Arietis 

5.7 

1. 741  11.3 

19  39-2 

5    1.8+  919.4 

+1.3029  0.5186 

0.1724 

f79 

+52 

e        Arietis  (mean) 

4.6 

1.68.  10.8 

1 

21    0.2 

13  20.0-  637.8 

+1.1814  0.5228 

0.1583 

+90 

+39 

64        Arietis 

5.8 

+1.62: 

+  9-6| 

HK24  25.6 

7     126.8. 

+  5   6.0I 

-0.8300 

0.5289I 

+0.1360 

-4 

-66 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JULY. 


Limit- 

Tbb  Star's 

( 

At  Conjunction  m  R.  A. 

tncPn^ 
alkb. 

Name. 

Mag. 

Red'osfram 
1915.0. 

Apparent 

Dedinar 

tkm. 

"Washin^^ton 
Mean  Tnne. 

HcNir 
Angle. 

H 

Y 

xf 

/ 

N. 

s 

^ 

%^ 

■ 

•       t 

d     h     m 

h     m 

• 

• 

7 

Tauri 

5-9 

+1.59 

4-  9.6 

+24  II.O 

7     6  17.2 

+  947.1 

+0.0756 

0.5313 

+0.1264 

4-48-23 

XI 

Tauri 

6.1 

1.58 

9-4 

25    3-5 

9  16.3 

-II  19.6-0.5276 

0.5328 

0.1204  ^i4|-55 

z6 

Tauri 

5.4 

156 

9.6 

24    1.5 

II  II. 4 

-  9  28.3  +0.8459 

0.5337 

0.1 165 

*^l+i9 

17 

Tauri 

3.8 

1.56 

9.6 

23  51  0 

II  13.6 

-  926.2 

+1.0454 

05337 

0.1 164 

+90^33 

z8 

Tauri 

5.6 

1.56 

9.4 

24  34.6 

II  21.0 

-  918.9+0.2533 

0.5338 

0.1 161 

^59-13 
♦90+9 

q 

Tauri 

4.3 

+1.56 

+  9-5 

+24  12.3 

II  22.6 

-  917.4 

+0.6693 

0.5338 

+0.1 161 

30 

Tauri 

4.1 

1.56 

9-5 

24   6.3 

II  40.2 

-  9   0.4 

+0.8127 

0.5339 

OH55 

f90+i8 

31 

Tauri 

5.8 

1.56 

9-5 

24  17.6 

II  42.3 

-  8  58.4 

+0.6092 

0.5339 

0.1154 

f87+  6 

33 

Tauri 

6.5 

1.56 

9-5 

34  16.0 

II  46.3-  854.5 

+0.6462 

0.5340 

0.1153 

4904-  8 

V 

Tauri 

3.0 

1.56 

9.6 

23  50-7 

13  37.3-  814.9 

+1.1911 

0.5343 

0.1 139  *90t+45 

38 

Tauri 

5-2 

+1.55 

+  9-5 

+33  52 -8 

13  15-2 

-  7  28.5 

+1.2429 

0.5347 

+0.1122 

h83K5i 

14  H. 

Tauri 

5-3 

1.56 

I:; 

25  19.6 

13  45-6 

-  6  59.0 

-0.3058 

0.5349 

o.iiiilf26p4i 

p 

Tauri 

5.6 

1.5a 

26  15.7 

23  17.8 

+  2  14.2 

ro.3825 

0.5393 

0.0905 

f22 

-44 

<p 

Tauri 

50 

1-50 

8.3 

37    9.0 

8    3  40.1+  627.9 

-0.9939 

0.541 1 

0.0808 

-17 

-63 

X 

Tauri 

5-3 

1.49 

8.7 

25  25.9 

443.1+  728.8 

+0.9974 

0.5415 

0.0784 

+90+33 

17  B. 

Aurigse 

6.0 

+1.46 

+  7-7 

+27  45-5 

1824.4-  317-8 

-0.7384 

0.5463 

+0.0463 

+   I 

-62 

38  B. 

Aurigse 

6.5 

X.44 

7.5 

27  34.8 

2344.5 

+  I  51.4 

-0.3178 

0.5478 

0.0334 

+25r34 

47  B. 

Auri^se 

6.0 

1-43 

7.3 

27  55-6 

9    2    1.8 

+  4  3-9 

-0.63 1 1 

0.5484 

0.0278 

+  7r55 

3S|B. 

Tatin 

6.4 

1.42 

71 

27  52.4 

7    3-8+  855.5 

-0.4639 

0.5494 

0.0154 

+17 

h43 

Tauri 

1.8 

1.42 

6.8 

28  32.3 

925.0 

+11 11.8 

-I. 1698 

0.5498 

+0.0096 

-3SJ-6i 

X07  B. 

AurigflB 

6.5 

+1.40 

+  6.8 

+27  36.6 

13  43.9 

-838.2 

-0.1229 

0.5504 

-O.OOII 

+36-21 

113   B. 

Aurigse 

5-7 

1-39 

+  6.9 

26  52.4 

14  17.2 

-  8   6.2 

+0.6898 

0.5505 

0.0025 

+90+21 

NEW 

MOON. 

n 

Caacri 

5.6 

+1.41 

-  1.7 

+15  177 

18  19    4.7 

-  640.8 

+1-3093 

0.5235 

-0.2150 

+83 

♦45 

337  B. 

Cancri 

6.4 

+1.43 

-  1.8 

+1543.9 

22    3.2 

-347.8 

+0.1922 

0.5224 

-0.2190 

+54I-27 

7 

I^eonis 

6.2 

1-45 

2.7 

14  45-5 

14     5  20.8 

+  3  16.3 

-0.3946 

0.5197 

0.2283 

+23-60 

II 

Leonis 

6.5 

1.46 

3.8 

14  43-9 

625.1 

+  418.7 

-0.6105 

0.5194 

0.3395 

--[-76 

* 

Leonis 

5.6 

1.47 

31 

14  24.6 

9  17. 1 

+  7    5.4 

-0.9283 

0.5184 

0.2328 

18 

Leonis 

5.8 

1.45 

3-7 

12  12. 1 

10  38.6 

+  834.4 

+1.1182 

0.5180 

0.2344 

+90+33 

^1 

Leonis 

6.4 

+1-45 

-3-7 

+11  57.6 

11  10.3 

+  855.1 

+1.2508 

0.5179 

-0.2349 

+90-^35 

Leonis  {vat.) 

5-10 

1-45 

3.8 

II  49-4 

ii  14.1 

+  8  58.8 

+1.3838 

0.5178 

0.2350 

+73 

-^55 

V 

Leonis 

50 

1.49 

4.0 

12  51.0 

16  36.8 

-  948.3 

-0.9931 

0.5163 

0.2406 

-ic 

-77 

A 

Leonis 

4.6 

1.49 

5.0 

10  24.8 

21  33.2 

-  5   0.8 

+0.4052 

0-5150 

0.2453 

+6; 

-20 

44 

Leonis 

5-9 

1-54 

6.0 

912.9 

15    634.8 

+  335.0 

-0.5280 

0.5132 

0.3526 

+i« 

-72 

48 

Leonis 

5-2 

+1-55 

-  6.8 

+  7  23.4 

II  19.4 

+  8  30.8 

+0.1602 

0.5125 

-0.2561 

+53 

-34 

35 

Sextantis 

6.1 

1-56 

7.8 

5  "-5 

IS  43.2 

-"  23.3 

+1-3541 

0.5120 

0.2588 

+83+42 

37 

Sextantis 

6.3 

1-59 

7-5 

6492 

17    7-3 

-10   1.7 

-0.7308 

0.5119 

0.2596 

+  5!^3 

d 

Leonis 

50 

1.62 

8.8 

4    4.3 

16    034.2 

-  248.1 

+0.2235 

0.5117 

0.2632 

+56-3' 

P' 

Leonis 

5-7 

1.62 

9.6 

2  24.9 

351-3 

+  023.1 

+1.1014 

0.5II7 

0.2644 

+90 

-^17 

75 

Leonis 

5-4 

+1.68 

-lO.O 

+  2  28.5 

9    9-8 

+  5322 

^•3715 

0.5I2I 

-0.2660 

+24 

-64 

76 

Leonis 

6.0 

1.68 

10. 1 

2    6.8 

10    0.2 

+  621.0 

^.2151 

0.5121 

0.2663 

+33 

-55 

359  B. 

Leonis 

6.3 

1.69 

10.7 

035.8 

12  15. 1 

+  831.9 

+0.7784 

0.5124 

0.2667 

+90 

-3 

79 

Leonis 

5-S 

1.70 

10.4 

+  I  52.3 

12  37.6 

+  853.7 

-0.6597 

0.5124 

0.2668 

+  9 

-.86 

v 

Leonis 

4.5 

1-74 

".5 

-  021.5 

19  13-3 

-  842.3 

-0.0867 

0.5136 

0.2675 

+39-4» 

431  B. 

Leonis 

6.2 

+1-73 

-12. 1 

-  I  58.2 

19  57-9 

"  7  59-1 

+1.3998 

0.5137 

-0.2677 

+77+48 

78  B. 

Virginis 

6.5 

1.90 

14.3 

515.0 

17  14    1.5 

+  931.7 

h-O.OIOO 

0.5192 

0.2653 

+42;-44 

q 

Virgin  is 

5-3 

1.99 

16.1 

859.3 

23  38.4 

-  5   9-3 

+  I.324I 

0.5237 

0.3613 

+8i+3» 

X 

Virginis 

4.8 

2.03 

157 

731-9 

18     2  18.3 

-  2  34.5 

^.8739 

0.5251 

0.2598 

-4-^ 

370  B. 

Virginis 

6.0 

2. II 

17.2 

II  1 1. 6 

9  33-3 

+  426.7 

+I.O317 

0.5294 

0.2550 

+79{+iJ 

* 

Virginis 

50 

+2.12 

-16.5 

-9    4.9 

934.5 

+  427.8 

-1.1456 

0.5294 

^.2550 

-23!-90 

75 

Virginis 

5-6 

2.37 

18.8 

14  55.9 

19    3  31.0 

-  2  II. 2 

+0.4237 

0.5422 

0.2375 

f6ir3i 

83 

Virginis 

5-6 

2-45 

19.1 

15  45-4 

845-6 

-  252.7 

+0.0375 

0.5465 

0.2308 

+39-42 

*5„ 

Virginis 

6.1 

2.46 

19.0 

15  20.8 

915-1 

+  321.2 

-0.4949 

0.5469 

0.2302 

+12-74 

43  H 

Virginis 

5-5 

2.68 

19-5 

17  48.6 

22  17.8 

-  8   3.7 

^.8643 

0.5583 

0.2101 

-ii-go 

331  G. 

Virginis 

6.4 

+2.70 

-19-5 

-18  11.8 

2Z     0.2 

-  722.8 

-0.6307 

0.5590 

-0.2089 

*   2 

-^ 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JULY. 


1 

Limit- 

Tbe Star's                                     1 

At  CONjiTNcnoN  or  R.  A. 

ing  Par- 
aUels. 

Name. 

Mac. 

Red'tufrooi 

Apparent 

DecUna- 

tion. 

Waahincton 
McaBTune. 

Hour 

y 

xf 

/ 

N. 

& 

s 

•       / 

d     h     m 

h     m 

e 

0 

236  G.  Virginis 

S-7 

+2.71 

-19.6-18  19.7 

19  23  40.7 

-  643.8 

-0.6276 

0.5596 

-0.2077  ^•  2!-87 

9  G.  Librae 

6.S 

2.8s 

19.8   20    4.3 

20     6  30.4 

-  0   9.0 

-0.2368 

0.5659 

0.1949  +20-57 

17  G.  Librae 

6.4 

2.94 

19.8I  20  49-3 

II  12.0 

+  422.0 

-0.3725 

0.5703 

0.1854  +13,-66 

18  G.  Librae 

6.1 

2-95 

19.8   2058.5 

1137-6 

+  446.7 

-0.2973 

0.5707 

0.1845 

+16-61 

43  B.  Librae 

5-7 

3-07 

20.4   21    2.3 

15  45-7 

+  845.3 

-0.9755 

0.5745 

0.1754 

-22 

-90 

47  G.  Librae 

6.1 

+3.10 

-19.4-2142-4 

19  24.9 

-"43-9 

-0.9277 

0.5779 

-0.1670  ^0 

-90 

64  G.  Librae 

5.8 

3.18 

19.0,  22    5.4 

23  22.2 

-  7  55-9 

-I. 1826 

0.5815 

0.1575 

-41 

-90 

153  B.  Librae 

6.1 

3-34 

18. 9|  24  12.4 

«1     5  55-1 

-  138.6-0.0348 

0.5873 

0.1407  +25 

-45 

43         Librae 

5-0 

338 

18.3   2332.9 

8  41. 1 

+  I   0.7 

-1.0738 

0.5896 

0.1333 

-34 

-90 

b        Scorpii 

4.7 

3-49 

18,3^  25  29.9 

12  45-7 

+  4  55-4 

-K>,36oi 

0.5929 

0.1219 

+44 

-23 

A        Scorpii 

4.6 

+3-50 

-18.0-25    4-7 

13  46.1 

+  5  53-3 

-0.1814 

0.5937 

-0.1 190 

+15 

-54 

31  B.  Scorpii 

S-4 

3-49 

17.7   24  17.1 

13  53-2 

+  6  o.i 

-0.9892 

0.5938 

0.1187 

-29 

^90 

3         Scorpii 

5-9 

351 

i7-9i  24  59-8 

14  lO.O 

+  6  16.2 

-0.3102 

0.5940 

0.1 179 

+  9 

-63 

4        Scorpii 

5-7 

3-53 

18.2 

26    1.3 

14  28.5 

+  634.0 

+0.6776 

0.5942 

0.1 170 

+63 

-  5 

40  B.  Scorpii 

5-4 

353 

17.5 

24  35-5 

15  39-6 

+  742.2 

-0.8885 

0.5951 

0.1 136  -23 

-90 

ft        Scorpii 

30  +3S6| 

-17.9 

-25  52.5 

1544.8 

+  747-1 

+0.3852 

0.5952 

-o-"33 

+45 

-22 

48  B.  Scoipii 

4.9 

358 

17.5 

25  38.0 

17  26.9 

+  925-0 

-0.0447 

0.5964 

0.1083 

+22 

-46 

50  B.  Scorpii 

6.4 

357 

17.2 

24  29.8 

17  40.5 

-1-  938.0 

-1.2051 

0.5966 

0.1077 

-48 

-n88 

65  B.  Scorpii 

5-5 

364 

17.3   26    6.3  1 

19  14.0 

+11    7.8 

+0.2364 

0.5977 

0.1030 

+36 

-30 

85  B.  Scorpii 

6.0 

3.66 

16.6 

25  16.0 

21  46.8 

-1025.9 

-0.8527 

0.5995 

0.0953 

-23 

-90 

d        Scorpii 

31 

+3-71 

-16.2 

-25  23.7 

82    0    7.4 

-  811.2 

-0.9396 

0.6010 

-0.0881 

-29 

-90 

a        Scorpii 

1.2 

378 

159 

26  14.9 

3    9-4 

-  5 16.9 

-0.3395 

0.6028 

0.0786 

+  3 

i^ 

Z16  B.  Scorpii 

6.2 

3.80 

15-7 

26  21.5 

3  53-1 

-  435-0 

-0.2871 

0.6032 

0.0763 

+  6 

-61 

r        Scorpii 

2.9 

387 

159 

28    2.7 

SZ^'O 

-3    1-3 

+1.2744 

0.6041 

0.07 1 1 

f62 

+55 

134  B.  Scorpii 

6.4 

391 

150 

27  18.1 

836.8 

-  0  34 

+0.3287 

0.6056 

0.0611 

^•37 

-25 

118  B.  Ophiuchi 

6.2 

+4.02 

-12.8-26  24.2 

16  51.3 

+  749.9 

-0.9573 1 0.6089I-0.0338 

-35 

-90 

95  G.  Ophiuchi 

6.1 

4.09 

12.6   2739.7 

18  50.4 

+  943-8 

+0.2349 

0.6094 

0.0271 

+29 

-30 

36         Ophi.  (rst  skir) 

5-4 

4-05 

12.7 

26  29.0 

19  56-1 

+1046.7 

-0.9653 

0.6097 

0.0234 

-36 

-90 

43         Ophiuchi 

5-4 

4.17 

11.7 

28    3.9 

22  47.4 

-1029.5 

+0.5555 

0.6102 '-0.0137 

+48 

-12 

163  G.  Ophiuchi 

6.3 

4.26 

9.7   27  50.8 

.28     559.1 

-336.5 

+0.3284 

o.6io9,+o.oi09 

+33 

-25 

X        5>agittarii  (var.) 

4-4 

+4.28 

-  9.2-27  48.1 

7  31-5 

-  2    8.2 

+0.3047 

0.6108 +0.0161 

+32 

-26 

4  G.  Sagittarii 

6.2 

4.26 

9.0 

26  56.9 

751.8 

-  148.7 

-0-5383 

0.6108,  0.0173 

-12 

-81 

10  G.  Sagittarii 

5-7 

4.34 

8.3 

28  z.^ 

1049.1 

+  I   0.9 

+0.6274 

0.6106  0.0274 

+54 

-  7 

38  B.  Sagittarii 

4.7 

4.40 

7.2 

28  28.2 

14  55.8 

+  4  56.9 

+1.1810 

0.6100'  0.0413 

+62 

+36 

48  G.  Sagittarii 

6.3 

4-43 

6.3 

28  19. 1 

18  18.3 

+  810.6 

+1.1896 

0.60911  0.0526 

+62 

+37 

66  B.  Sagittarii 

4.7 

+4.38 

-  5-9 

-27    4.5 

1834.1 

-h  825.8 

-0.0319;  0.6091. +0.0535 

+17 

-45 

68  G.  Sagittarii 

6.2 

4.41 

4.8 

26  41.2 

22    5.8 

+11  48.3 

-0.208510.6080,  0.0652 

+  9 

-56 

69  G.  Sagittarii 

6.3    441 

4.8 

2648.6 

22  13.9 

+11  56.1 

-0.0774 

0.6079 

0.0656 

+16 

-48 

86  B.  Sagittarii 

6.S 

4.40 

4.7 

26  z^-Z 

22  32.6 

-II  46.0 

-0.2280 

0.6078 

0.0667 

+  8 

-57 

q>        Sagittarii 

3'S 

4.48     2.9 

27  4.8 

24    439.6 

-  5  54.6 

+0.6803 

0.6051 

0.0865 

+61 

-  5 

(f       Sagittarii 

2.1 

+4.47-  1.7 

-26  24.2 

813.4 

-  229.9 

+0.3360 

0.6032+0.0977 

+41 

-24 

162  B.  Sagittarii 

6.4 

4.42      1.2    2459.S 

923.2 

-  I  23.1 

■^•9543 

0.6026  0.1013 

-29 

-90 

127  G.  Sagittarii 

6.4 

4.43     0.9   25    3.7 

10    9-3 

-  038.9-0.8060 

0.602 1  i  0.1037 

-19 

-90 

172  B.  Sagittarii 

5.8 

4.43,     0.8 

24  57-9 

10  55.4 

+  0   5-3.-0.8214 

0.6016 

0.1060 

-20 

-90 

189  B.  Sagittarii 

6.1 

4.44;-  0.1 

24  47-5 

13    5-1 

+  2   9.5 

-0.7589 

0.6003 

0.1 126 

-16 

-90 

30I  B.  Sagittarii 

5-9 

+4.49 

+  0-3 

-26    3.0 

14  56.4 

+  3  56.2 

+0.7096 

0.5990I+0.1181 

+64 

-  3 

if        Sagittarii 

4-9 

4.47 

0.7 

25  24.2 

15  49-1 

+  446.7 

+0.1706 

0.5985 

0.1207 

^ZZ 

-34 

ao8  B.  Sagittarii 

6.1 

4.44 

0.8 

24  19-5 

15  50-1 

+  447.6 

-0.9029 

0.5985 

0.1207 

-24 

-90 

X        Sagittarii 

4.9 

4.46      1.8 

24  40.4 

19  30.9 

+  8  19.3 

-0.0910 

0.5958 

0.1314 

+21 

-49 

49        Sagittarii 

5-S 

4.44     1.9 

24    7-7 

19  36.6 

+  824.8 

-0.6221 

0.5957 

0.1317 

-  6 

-89 

51        Sagittarii 

5-8 

+4.48+  3.0 

-24  54-3 

^Z  37-7 

-"43-9 

+0.7040 

0.5926+0.1428 

+65I-4 

h        Sagittarii 

4.7 

4.49     31 

25    4.3 

23  531 

-II  29.2 

+0.9066 

0.5924 

0.1435 

+65,+  9 

53        Sagittarii 

6.3 

4.43     3-5 

23  37-3 

25     I    6.6 

-ioi8.7;-o.3636 

0.5915 

0.1469 

+  9-66 

274  B.  Sagittarii 

6.1 

444;     3-6 

^Z  37-4 

I  13-4 

-10 12.2 -0.3444 

0.5914;  0.1472 

fio-65 

308  B.  Sagittarii 

6.3 

4.46J     4.9 

24    9.1 

6  44.6 

-  454.3+1-0369 

0.5867   0.1615 

+66+18 

1 

[     329  B.  Sagittarii 

6.1 

+4.42 

+  6.0 

-22  58.2 

9  33-2 

-  2  12.3 

1+0.3186 

0.5843 

+0.1685 

+46 

-26 

[£ph  15] 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JULY. 


1 

limit. 

Tub  Star's 

At  CoNjimcnoN  m  R.  A. 

incPir- 
allds. 

Name. 

Mag. 

Red'nsfrom 
19x5-0. 

Apparent 

DecUnar 

tion. 

Washington 
Mean  Time. 

Hour 
Angle, 

H 

Y 

s" 

y 

N.'S. 

S 

AS 

// 

•       t 

d 

h    m 

h    m 

•     • 

336  B. 

Sagittarii 

6.5 

+4.41 

+  6.2 

-22  50.0 

25 

10  29.2 

-  I18.6 +0.3395 

0.5834 

+0.1707 

♦•48-25 

4 

Capricomi 

5-7 

4-39 

7.8 

22     4.3 

16  13.0 

+  4x1.9 

+0.5941 

0.5782 

0.1840 

f63-ii 

V 

Capricomi 

5-3 

4.25 

lO.I 

18  26.1 

26 

I  18.3 

-II    3.6 

-^-3003 

0.5696 

0.2030 

-49-81 

81  B. 

Capricomi 

6.4 

4.24 

II.O 

18  20.8 

5  12.1 

-718.5 

-0.5858 

0.5659 

0.2 103 

+  4-82 

19 

Capricorni 

5-7 

4.22 

II.6 

18  14.6 

7  3I-I 

-  5   4-6 

-0.1997 

0.5636 

o.ai44 

^-24-55 

21 

Capricorni 

6.5 

+4.21 

+12.2 

-17  51-6 

xo   6.8 

-  234.5-0.0248 

0.5612 

+0.2187 

*-34-45 

0 

Capricomi 

4.2 

4.19 

12.6 

17  34.1 

12  18. 1 

-  027.9 

+0.163 1 

0.5591 

0.2223 

+44-35 

Uranus 

6.0 

•     •     • 

•    •    • 

17  16.4 

14  540 

+  2    2.4 

+0.4480 

0.5583 

0.2268 

+6o-ao 

X14  B. 

Capricomi 

6.1 

417 

13.6 

17  41.6 

16  17.6 

+  323-1 

+1.1909 

0.5555 

0.2283 

4-72+28 

29 

Capricomi 

5-5 

4.11 

13-4 

1531-3 

16  35.6 

+  3  40.4 

-0.9415 

0.5551 

0.2288 

-14 

-^ 

42 

Capricomi 

5.1 

+4.02 

+15-5 

-14  25.4 

27 

4    8.5 

-  9 10.6 

+0.6723 

0.5446 

+0.2436 

+75 

-8 

44 

Capricomi 

6.0 

403 

15.8 

1447.1 

4  49-7 

-  830.8 

+1.2087 

0.5440 

0.2443 

+75 

-^28 

151  B. 

Capricomi 

6.1 

3-97 

16.2 

13    6.9 

752-4 

-  534.3 

+0.2546 

0.5414 

0.2475 

+53 

-30 

150  B. 

Aquarii 

6.0 

380 

17.8 

927-5 
8  14.6 

20  40.0 

+  648.1 

-0.2561 

0.5313 

0.2580 

+281-58 

P 

Aqiiarii 

5-3 

3-77 

17.9 

22  15.7 

+  8  20.8 

-10955 

0.5301 

0.2590 

-19-90 

170  B. 

Aquarii 

6.0 

+3-75 

+i8.o 

-  7  37-2 

23  52.4 

+  9  54-4 

-1.3220 

0.5290 

ko.2600 

-39^7 

186  B. 

Aquarii 

6.1 

372 

18.3 

659.1 

28 

3  37-9 

-1027.3 

-0.9991 

0.5264 

0.2620 

-12I-90 

167  G. 

Aquarii 

6.3 

372 

19. 1 

8  20.0 

7    4-6 

-  7    7.1 

+1.3025 

0.5241 

0.2635 

*S2 

+35 

67 

Aquarii 

6.4 

3.68 

193 

734.2 

9  28.9 

-447-3 

+0.9740 

0.5226 

0.2644 

+83 

+  9 

252  B. 

Aquarii 

5.8 

3.61 

19.6 

526.1 

15  25-3 

+  058.1 

+0.5085 

0.5191 

0.2660 

^73 

-'" 

197  G. 

Aquarii 

6.3 

+3.60 

+19.7 

-  5  155 

16  28.7 

+  159.6 

+0.6065 

0.5185 

+0.2662 

f80-I2 

363  B. 

Aquarii 

6.1 

3-5» 

19.9 

5    9.8 

18  36.3 

+  4   3-3 

+1.0744 

0.5174 

0.2666 

+85+15 

22  B. 

Piscium 

6.4 

3-43 

19.9 

-  0  10.2 

29 

5  47-6 

-  9    55 

-1.1642 

0.5122 

0.2669 

-21-90 

16 

Piscium 

5-7 

3-37 

19.9 

+  I  38.2 

12  25.3 

-  239.7 

-X.3027 

0.5098 

0.2659 

-34,-88 

A 

Piscium 

4.6 

3-35 

20.1 

I  19. 1 

15  31.1 

+  0x0.9 

-0.1901 

0.5088 

0.2652 

+33'-54 

19 

Piscium 

5-4 

+332 

+19.9 

+   3      1-2 

17  36.3 

+  222.2 

-1.3940 

0.5082 

+0.2645 

-47-78 

32 

Piscium 

5.8 

3-3^ 

20.2 

2  27.8 

30  30.2 

+    5  II.O 

-0.0402 

0.5074 

0.2636 

+41 

-45 

35 

Piscium 

6.2 

331 

20.5 

137-4 

21      5.0 

+  544.8 

+1.0027 

0.5073 

0.2634 

+90 

+10 

51 

Piscium 

5.6 

3.12 

20.2 

629.5 

30 

1742.3;+    146.1 

+1.1551 

0.5045 

0.2523 

f90+22 

136  B. 

Piscium 

6.5 

307 

195 

853-8 

32  20.3 

+  616.1 

-0.2649 

0.5044 

0.2489 

+30^ 

75 

Piscium 

6.3 

+2.97 

+18.7 

+12  30.4 

81 

11  37.8J-  449.4 

-0.9282 

0.5054 

+0.2372 

-  7; 

-77 

AUGUST. 


17  Piscium 

loi  Piscium 

105  Piscium 

3  Arietis 

4  Arietis 
t  Arietis 

35  B.  Arietis 

47  B.  Arietis 

15  Arietis 

Q  Arietis 

36  Arietis 

V  Arietis 

e  Arietis  (mean) 

64  Arietis 

7  Tauri 

II  Tauri 

x6  Tauri 

17  Tauri 

18  Tauri 
q  Tauri 

30  Tp.uri 

31  Tauri 


3-7 

+2.88 

+1 

6.2 

+2.87 

+i« 

6.1 

2.86 

6.4 

2.83 

5.8 

2.83 

5-1 

2.80 

I 

6.4 

+2.77 

+1 

6.5 

2.76 

I 

5-9 

2.76 

J 

5-6 

2-73 

6.2 

2.69 

5-4 

+2.67+1 

4.6 

2.59!  I 

5.8 

2.54   I 

5-9 

2.50   I 

6.1 

2.49    I 

5-4 

+2.46+1 

3-8 

2.46    I 

5.6 

2.46    I 

4.3 

2.46   I 

4.1 

2.46    1 

5-8 

+2.46 

+1 

7.9 

[8.1 

7.5 

7-1 
7.2 

:6.9 

[6.6 

16.7 
[6.1 

^5-9 
:S-7 
4.8+21 


+14 
+14 

15 
16 

16 

17 

+17 

17 
19 
19 
19 


4.6 
2.7 


2.2 


21 

24 
24 
25 

3+24 

3!  23 
il  24 

24 
24 

+24 


54.8 

139 
58.8 

59-5 

32.3 

24-5 

51.0 

37.8 

6.3 
30.8 

29.0 

35-9 

0.3 
25.6 

II.O 

3-5 

1.6 

510 
34-6 

12'.3 

6.4 

17.6 
[£ph 


1     035.8 


2 

4 
8 

9 
13 

17 

19 
20 

2    o 

6 

10 

30 

8    8 

13 
16 

18 
18 
18 
18 
18 

18 

xsl 


+  7 
+  9 


49-4 
49.4|+ii 

22.3I-  8 

11.6-  7 

52.7r  3 
6.91-  o 
10.4+  I 


45-8-0.5562 

•K>.6796 
-0.7862 
-1.1254 

-0.4536 
-0.4229 


36.2+  3 
+  6 
-II 


23.1 
38.6 


41.0 
42.1 

44-9 

34-3 
32.8 

27-5 
29.7 

37-1 

38.7I- 

56.3 

58.4'+ 


-  7 

+  2 

-  9 

-  5 

-  2 


55-5 
52.0 

41.4 
53-6 
20.9 

12.5 

47-3 
10.5 

50.6 

5-4 

10.4 

31-9 
48.2 

8.1 
15-4 


-0.2459 
+0.4089 
-0.9248 
-0.6391 
+0.5627 


o 

o 
o 

o 
o 


1.0444  o 

+1.2813  o 

-0.7290  o 

+0.1706' o 

4326  o 

24.5I+0.9357  o 
22.4+1. 1347!  o 

x5.i;+o.3447|o 

13  ^j+o.  7595,0 

3.4+0.9023  o 

5.4'+o.6993  o 


S078 

5083 
5088 

5098 
5100 

5"4 

5125 
5132 
5138 

5151 
5176 


+0.2234 

.2207 
.2183 


5193 
5236 
5290 
53" 
5324 

5333 
5333 
5333 
5333 
5335 

5335'+o 


+O.J 

o. 

o.2i39J-22:-73 
o.       ' 
o.: 


+0. 
o. 
o. 
o. 
o. 


2022 

1992 
197 


+14-70 


+  1-74 


+19-^2 


+0. 
o 
o 
o 
o 


■K>. 
O. 
O. 

o. 
o. 


.2128 

20661+2 1  j-S9 

+30L48 

+68-14 

-8I-71 

1916  +  9|^ 

1819  +81-4 

1753  -isj^ 

1581  -^«I+5o 
1355  +  2-^ 

1259  +53-" 

1 198  +19-49 

115J  +90+25 
1158  +90+40 
1155  +65-8 
"54  +90+15 

1147I+90+10 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

AUGUST. 


1 

Smit- 

Ths Star's                                     | 

At  Conjunction  in  R.  A. 

ing  Par- 

1 

aUeb. 

Name. 

Mas. 

1 

Red'nsfrom 
1915-0. 

Apparent 

Dedtna- 

don. 

Washington 
Mean  Time. 

Hour 

Angle. 

H 

Y 

^ 

/ 

N. 

s. 

Aa        Aa 

v^ 

s 

// 

0       t 

d     h     m 

h     m 

e 

• 

22 

Tauri 

6.5  +2.46I 

+12.2 

+24  16.0 

8  19    2.3 

+  0   9.2 

+0.7362 

0.5335 

+0.1 146 

+90 

+13 

V 

Tauri 

30 

a. 45 

".3 

23  508 

19  43-2 

+  048.7 

+1.2792 

0.5338 

0.1 132 

+75 

+56 

14 

H. 

Tauri 

5-3 

2.46 

11.6 

25  19.6 

21     1.3 

+  2     4.3 

-0.2143 

0.5344 

0.1 105 

+31 

-36 

P 

Tauri 

5-6 

2.40 

10.7 

26  15.8 

*     632.5 

+11 16.6 

-0.2968 

0.5383 

0.0898 

+26 

-39 

9> 

Tauri 

5-0 

2.38 

10.0 

27    9.1 

10  54.5 

-  8  30.2 

-0.9098 

0.5400 

0.0800 

-10 

-63 

Z 

Tauri 

5-3 

+2.35 

+10.6 

+25  26.0 

II  57.4 

-  7  29.3 

-1.0763 

0.5404 

+0.0776 

+90 

+39 

11 

B. 

Aurigse 

6.0 

2.29 

8.7 

27  45.5 

«     138.5 

+  544.0-0.6547 

O.S449 

0.0456 

+  6 

-58 

B. 

Aurigae 

6.5 

2.25 

8.3 

27  34.8 

658.7 

+10  53.1 

-0.2485 

0.5463 

0.0327 

+29 

-30 

47 

B. 

Aurigae 

6.0 

2.24 

8.0 

27  55-6 

9  16. 1 

-1054.1 

-0.5627 

0.5469 

0.0271 

+11 

-50 

354 

B. 

Tauri 

6.4 

2.20 

7.6 

27  52.5 

14  18.2 

-  6  2-5 

-0.3992 

0.5480 

0.0147 

+21 

-38 

fl 

Tauri 

1.8 

+2.20 

+  70 

+2832.3 

16  39-5 

-  346.^ 

-1. 1054 

0.5483 

+0.0089 

-28 

-61 

107 

B. 

Aurigae 

6.5 

2.16 

7.0 

27  36.6 

20  58.4 

+  023.9 

-0.0633 

0.5490 

-0.0018 

+40 

-18 

112 

B. 

Aurigae 

5-7 

2.14 

7.1 

26  52.4 

21  31.8 

+  056.1 

+0.7475  0.5491 

0.0032 

+90 

+24 

406 

B. 

Taun 

5-^ 

2.12 

6.3 

27  56.7 

«    3  39-8 

+  651.4 

-0.5009I  0.5496 

0.0185 

+15 

-45 

136 

Tauri 

4.6 

2. II 

6.3 

27  35.7 

4  43-2 

+  7  52.6 

-0.1354 

0.5497 

0.02 1 1 

^■35 

^3 

415 

B. 

Tauri 

6.1 

+2.09 

+  5-9 

+27  34.2 

8    8.2 

+11 10.4 

-0.1950 

0.5499 

-0.0296 

+32 

^7 

37 

Geminorum 

5-7 

1.92 

3.9 

25  29.0 

7    824.6 

+1036.5 

+0.6501 

0.5480 

0.0S90 

+90 

+11 

39 

Geminorum 

6.2 

1. 91 

3-7 

26  II. 7 

958-0 

-II  53.4-0.2695 

0.5477 

0.0927 

+28 

-37 

40 

Geminorum 

6-3 

1.92 

3.6 

26    1.9 

10  15.9 

-II  36.1 -0.1 186 

0.5477 

0.0934 

+37 

-29 

48 

Geminorum 

5-8 

1.86 

3-3 

24  16.4 

16    8.9 

-  555.1+1.2138 

0.5464 

0.107 1 

+87 

+48 

52 

Geminorum 

6.1 

+1.87 

+  30 

+25    2.1 

17    9.2 

-  456.9+0.2725 

0.5462 

-0.1094 

+60 

-10 

A 

Geminorum 

5-1 

1.85 

2.6 

25  12.9 

21    8.1 

-  I   6.1 

-0.3789 

0.5452 

0.1185 

+22 

-46 

176 

B. 

Geminorum 

6.3 

1.82 

2.0 

2433.1 

8    352.7 

+  524.8 

-0.5044 

0.5433 

0.1334 

«5 

-55 

x8i 

B. 

Geminorum 

6.0 

1. 81 

2.0 

24  25.0 

419.2 

+  5  50.3 

-0.4160 

0.5431 

0.1344 

+20 

-50 

187 

B. 

Geminorum 

6.3 

1.79 

+  2.1 

23  13.0 
NEW 

5    9.3 
MOON. 

+  638.7 

+0.7762 

0.5428 

0.1361 

+90 

+13 

d 

Leonis 

50 

+1-55 

-  7-9 

+  4    4.3 

12    632.3 

+  457.5 

^o.r932 

0.5163 

-0.2659 

^■54 

-33 

P' 

Leonis 

5-7 

1-53 

8.5 

224.9 

946.6 

+  8   5.9 

+1.0656 

0.5163 

0.2671 

f90 

+14 

75 

Leonis 

5.4 

1.58 

9.0 

228.5 

15    0.7 

-1049.4 

-0.4013 

0.5165 

0.2687 

+23 

-66 

76 

Leonu 

6.0 

+1.57 

-9.1 

+  2    6.8 

15  50.4 

-10   1.3 

-0.2460 

0.5166 

-0.2689 

^■31 

-57 

359 

B. 

Leonis 

6.3 

1-57 

9-5 

035.8 

18   3.6 

-  7  52.1 

+0.7423 

0.5168 

0.2693 

+90 

-  5 

79 

Leonis 

5.5 

1.59 

9-3 

+  I  52.3 

18  25.7 

-  7  30.7 

-0.6891 

0.5168 

0.2693 

+  8 

-90 

V 

Leonis 

4.5 

1.60 

10.2 

-  021.4 

18    0  56.5 

-  111.7 

-0.1203 

0.5176 

0.2700 

^■37 

-50 

431 

B. 

Leonis 

6.2 

1-59 

10.6 

I  58.1 

140.5 

-  029.1 

+1.3598 

0.5178 

0.2700 

+83 

+41 

78 

B. 

Virginis 

6.5 

+1.69 

-12.6 

-  5  15.0 

19  330 

-  7   9.5 

-0.0470 

0.5223 

-0.2670 

+40 

-46 

^ 

Viiginis 

5-3 

1.75 

14.2 

8592 

14    5    5.8 

+  2    5.4 

+1.2848 

0.5260 

0.2626 

+81 

+33 

;r 

Virginis 

4.8 

1.79 

13-9 

7  3^-9 

744.9 

+  439-5 

-0.9110 

0.5272 

0.2609 

-  6 

-90 

370 

B. 

Virginis 

6.0 

1.84 

153 

II  11.5 

14  58.2 

+11  38.9 

+0.9939 

0.5308 

0-2557 

+79 

+11 

t 

Viiginis 

50 

1.86 

14.7 

9   4.9 

14  59-5 

+11  40.2 

-I. 1838 

0.5308 

0.2557 

-26 

-90 

75 

Virginis 

5.6 

+2.06 

-17.0 

-H  55.8 

15    856.1 

+  5   1.3 

+0.3879 

0.5418 

-0.2373 

^■59 

-23 

83 

Viiginis 

5.6 

2.14 

17.3 

15  45.4 

14  12. 1 

+10  6.6 

'+0.0013 

0.5454 

0.2304 

+37 

-43 

85 

Virginis 

6.1 

2.14 

17.2 

15  20.7 

14  41.8 

+1035.3 

-0.5331 

0.5458 

0.2297 

+10 

-77 

43 

H. 

Virginis 

5-5 

2-35 

17.9 
18.0 

1748.6 

18    350.7 

-  043.5 

-0.9037 

0.5557 

0.2090 

-14 

-^ 

231 

G. 

Virginis 

6.4 

2.36 

18  II. 7 

433.5 

-  0   2.2 

-0.6588 

0.5562 

0.2077 

0 

-90 

236 

G. 

Vitginis 

5-7 

+2-37 

-18. 1 

-18  19.7 

5  14.4 

+  037.3 

-0.6656 

0.5568 

-0.2065 

0 

-90 

9 

G. 

Librae 

6.5 

^50\ 

18.4 

ao   4.3 

13     9.0 

+  7  16.9 

-0.2715!  0.5622 

0.1935 

+19 

-59 

17 

G. 

Librae 

6.4 

2.58 

18.6 

20  49-3 

16  54.6 

+11  52.0 

-0.4075  0.5661 

0.1838 

+11 

-^ 

18  G. 

Librae 

6.1 

2.60 

18.5 

20  58.4 

17  20.6 

-II  42.9 

-0.3316,0.5664 

0.1829 

+15 

-63 

43 

B. 

Librae 

5-7 

2.72 

19.4 

21    2.3 

21  32.6 

-  740.4 

-1. 0147 

0.5697 

0.1738 

-25 

-90 

47 

G. 

Librae 

6.1 

+2.76 

-18.3 

-2142.4 

17     I  15.7 

-4   5-7 

-0.9663 

0.5727 

-0.1653 

-^s 

-90 

64  G. 

Librae 

5.8 

2.83 

18.1 

22    5.4 

5  17.4 

-  0 13.2 

-1.2232  0.5758 

0.1558 

-45 

-88 

153 

B. 

Librae 

6.3 

2.99 

18.2 

24  12.4 

"  58.3 

+  6 12. 1 

-0.0632;  0.5808 

0.1390 

+23 

-47 

42 

Librae 

50 

304 

17.6 

23  32.8 

14  47.9 

+  8  55.0 

-1. 1 1 261 0.5828 

0.1315 

-37 

-90 

b 

Scorpii 

4.7 

315 

17.8 

25  29.9 

18  57.9 

-II   4.9 

+0.3376  0.5856 

o.i2oaj+43 
-0.1 1 74 1+14 

-25 

A 

Scorpii 

4.6 

+3-i7'-i7-5-25    4-7' 

19  59.8 

-10   5.5-0.20970.5864 

-56 

33281**     1915 

38 
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OCCULTATIONS,  1915. 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

AUGUST. 


1 

Limit. 

Thb  Star's                                   1 

At  Conjunction  nr  R.  A. 

ingPir* 
8lkls. 

Name. 

Mftg. 

Red 'ns  from 
1915-0. 

Apparent 

Declina- 

tioa. 

Washington 
Mean  Tune. 

Hoar 

y 

yf 

/ 

N. 

& 

S 

•       t 

d     h     m 

h    m 

• 

• 

31  B.  Scorpii 

5-4 

+3.16 

-17.3 

-3417.I 

17  20    7.1 

-  958.5 

-1.0265 

0.5864 

-0.1170 

-32h)0 

3        Scorpii 

5-9 

317 

17-4 

34  59-8 

20  24.3 

-  941.9 

-0.3398 

0.5866 

0.1163 

+  lY^S 

4        Scorpii 

5-7 

3.20 

17.8 

36    1.3 

20  43-2 

-  923.8 

+0.6591 

0.5868 

0.1153 

+61 

[-6 

40  B.  Scorpii 

5-4 

3.20 

17.1 

24  35-S 

21  56.0 

-  813.9 

-0.9244 

0.5876 

0.1119 

-26p90 

fc        Scorpii 

30 

3.22 

17.6 

2552-5 

23      1.3 

-  8   8.9+0.3638 

0.5877 

0.1117 

"^Al-^l 

48  B.  Scorpii 

4.9 

+3-25 

-17.2 

-25  38.0 

23  45.8 

-  628.6 

-0.0705 

0.5888 

L-0.1067 

+20 -4^ 

50  B.  Scorpii 

6.4 

324 

16.8 

24  39.8 

23  59-8 

-  615.2 

-1.2443 

0.5889 

0.1061 

-531-81 

65  B.  Scorpii 

5-5 

331 

17.1 

26    6.2 

1«    135-7 

-  443-1 

+0.3142 

0.5899 

0.1015 

+34^31 

85  B.  Scorpii 

6.0 

3-34 

16.4 

25  16.0 

412.3 

-  2  13.9 

-0.8873 

0.5914 

0.0938 

-25-90 

6        Scorpii 

31 

3-39 

16.0 

2523.7 

6365 

+  0    5.4 

-^.9747 

0.5937 

0.0867 

-32 1-90 

a        Scorpii 

1.2 

+3-47 

-15-8 

-26  14.9 

9  43-3 

+  3    4.5 

-0.3668 

0.5943 

-0.0773 

+  3^57 

116  B.  Scorpii 

6.2 

3-49 

157 

26  21.5 

10  38.1 

+  347.5 

-0.3135 

0.5946 

0.0750 

^  5'-^3 

r        Scorpii 

2.9 

356 

16.0 

28    2.7 

13    8.8 

+  524.1 

+1.3683 

0.5954 

0.0698 

+62+52 

134  B.  Scorjjii 

6.4 

3.61 

151 

27  18. 1 

15  19-6 

+  826.9 

+0.3 1 13 

0.5968 

0.0599 

+36-26 

118  B.  Ophmchi 

6.2 

3-76 

131 

26  24.2 

3348.1 

-725-8 

-0.9898 

0.5995 

0.0330 

-37^ 

95  G.  Ophiuchi 

6.1 

n-^z 

"131 

-27  39-7 

19     I  50-7 

-  5  28.3 

+0.3187 

0.6000 

-0.0364 

+29-31 

36         Oph\.{iststar) 

5-4 

3.80 

131 

26  39.0 

258-3 

-  423.5 

-0-9973 

0.6002 

0.0338 

-39-90 

43         Ophiuchi 

5-4 

392 

".3 

28   3.9 

5  54-6 

-  134.6 

+0.5446 

0.6007 

0.0133 

+471-12 

163  G.  Ophiuchi 

6.3 

4.05 

10.4 

27  50.8 

13  19.3 

+  531.3 

+0,3162 

0.6013 

-0.0109 

+33-25 

X        Sagittarii  {var.) 

4.4 

4.08 

lO.O 

27  48.1 

14  54-3 

+  7   ^'Z 

+0.2925 

0.6012 +0.0161 

+31-27 

4  G.  Sagittarii 

6.2 

+4.06 

-  9.6 

-26  56.9 

15  15-2 

+  722.4 

-0.5620 

0.6011  +0.0172 

-13-83 

10  G.  Sagittarii 

5-7 

4.15 

9.1 

28  z.z 

18  17.8 

+10 17.3 

+0.6202 

0.6009 

0.0273 

+54-? 

38  B.  Sagittarii 

4.7 

423 

8.2 

28  28.2 

23  31.9 

-  939-3 

+ I. 1833 

0.6003 

0.0408 

f62'+36 

48  G.  Sagittarii 

6.3 

4.28 

7-3 

28  19. 1 

20    3    0.4 

-  6  19.6 

+1.1917 

0-5995 

0.0520 

+62J+37 

66  B.  Sagittarii 

4.7 

4.24 

6.7 

27    4.6 

3  16.6 

-  6   4.0 

-0.0464 

0-599S 

0.0529 

+16-46 

68  G.  Sagittarii 

6.3 

+4.38 

-5-6 

-2641.3 

554.7 

-  235-0 

-0.2246 

0.5985 

+0.0644 

+  8-57 

69  G.  Sagittarii 

6.3 

4.29 

5.6 

26  48.6 

6   3.0 

-  2  27.1 

-0.0918 

0.59S4 

0.0648 

+15-49 
+  8l-s8 

86  B.  Sagittarii 

6.5 

4.28 

5-5 

36  38.3 

6  33.3 

-  2   8.7 

-0.2443 

0.5983 

0.0658 

q>        Sagittarii 

3'Z 

4.39 

3.8 

37    4.8 

13  39.9 

+  3  53.4 

•fo.6772 

0.5959 

0.0853 

+61-5 

6        vSagittarii 

3.1 

4.40 

2.6 

26  34.3 

16  19.8 

+  7  24.3 

+0.3290 

0.5942 

0.0964 

+40-25 

162  B.  Sagittarii 

6.4 

+4.36 

-  1-9 

-24  59-5 

17  31.6 

+  833.1 

-0.9780 

0.5936 

+0-IOOO 

-z^\^ 

127  G.  Sagittarii 

6.4 

438 

1.6 

25    3.7 

18  19.0 

+  918.5 

-0.8375 

0.5932 

0.1033 

-31-90 

172  B.  Sagittarii 

5.8 

4.38 

1-5 

24  57.9 

19   6.4 

+10  4.0 

-0.8430 

0.5928 

0.1047 

-121-90 
-1740 

289  B.  S£«ittarii 

6.1 

4.40 

07 

24  47.5 

31  19.7 

-H48.1 

-0.7791 

0.5916 

O.IIII 

201  B.  Sagittarii 

5-9 

4.47 

0.5 

26   3.0 

23  14.0 

-  9  58.5 

+0.7083 

0.5905J  0.1166 

♦64 

-3 

if        Sagittarii 

4-9 

+4.45 

-  0.1 

-25  24.3 

21    0   8.1 

-  9  6.6 

+0.1637 

0.5899 

+0.1 192 

''IZ 

-34 

3oS  B.  Sagittarii 

6.1 

4.43 

+  0.1 

24  19.5 

0   9.2 

-  9   5.5 

-0.9343 

0.5899 

0. 1 193 

-25 

-90 

X        Sagittarii 

4.9 

4.46 

1.2 

24  40.5 

3  55-9 

-  538.0 

-0.1016 

0.5876 

0.1297 

*"20 

-40 

49        S^ttarii 

5-5 

4.44 

1-3 

24    7-8 

4    1.6 

-  533.4 

-0.6392 

0.5876 

0.1300 

-90 

51        Sagittarii 

5.8 

4.50 

2.3 

2454.3 

8   9.0 

-  1 34.9 

+0-7035 

0.5848 

0.1411 

♦^5-4 

^65!+ 9 

h        Sagittarii 

4.7 

+4.52 

+  2.4 

-25   4.3 

834.8 

-  1   9.7 

+0.9086 

0.5846 

+O.I4I8 

53         S^ttarii 

6.3 

4.47 

30 

23  37-3 

940.1 

+  0  3.6 

-0.3765 

0.5837 

0.145 I 

f  8 

"? 

374  B.  Sagittarii 

6.1 

4.47 

30 

23  37-4 

9  47-1 

+  0  9.3 

-0.3570 

0.5836 

0.1454 

+  9 

U65 

308  B.  S^ttarii 

6.3 

453 

4.3 

24    9-1 

15  26.3 

+  535.3 

+1.0407 

o.579<^ 

0.1597 

f66+i9 

329  B.  Sagittarii 

6.1 

4.51 

5.6 

33  58.3 

18  18.9 

+  831.3 

+0.3147 

0.5774 

0.1667 

f46-26 

336  B.  Sagittarii 

6.5 

+4.51 

+  5-9 

-38  50.0 

19  16. 1 

+  916.3 

+0-3358 

0.5766 

+0.1689 

+47^5 

4        Capricomi 

5-7 

4.51 

7-5 

22     4.3 

22    I    7.4 

-9   5.8 

+0.5935 

0.5720 

0.1823 

+631-11 

V        Capricomi 

5-3 

4.43 

10.5 

18  26.1 

10  33.3 

-  0 10.7 

-1-3175 

0.5645 

0.30I2 

-51 

-78 

81  B.  Capricomi 

6.4 

4.43 

"•5 

18  20.8 

14  31. 1 

+  3  38.6 

-0.5960 

0.5612 

0.2086 

+  4 

-^3 

19        Capricomi 

5-7 

4.44 

13. 1 

18  14.6 

1642.3 

+  5  54-6 

-0.3065 

0.5593 

0.2128 

+2445 

+34'-45 

21        Capricomi 

6.5 

+4.43 

+13.8 

-17  51.6 

19  30.4 

+  837.1 

I-0.0399 

0-5571 

+0.3173 

6        Capricomi 

4.3 

4.43 

133 

17  34.1 

21  33.7 

+1035.7 

+0.1595 

0.5554 

0.3309 

+44-35 

Uranus 

6.0 

•    •    • 

•      •      • 

17350 

33  17.8 

+11 18.3 

+0.3383 

0.5564 

0.2225 

+54-25 

Z14  B.  Capricomi 

6.1 

4.43 

14.2 

17  41.6 

28     136.3 

-  930.3 

+1.1943 

0.5530 

0.2271 

f72i+2d 

29        Capricomi 

5-S 

4.37 

14.5 

15  Z^'Z 

1 54.6 

-  913.6 

-0.9525 

0.5518 

0.2275 

-15^ 

f  75L  8 

42        Capricomi 

51 

+4.341+ 16.8 

-14  25.3 

13  34-8 

+  2   3.6 

+0.6709 

0.54381+0.3438! 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

AUGUST. 


Limit- 

Tbb Stak'8 

At  CoNjuNcnoN  in  R.  A. 

ing  Par- 

aUeb. 

Name. 

Mag. 

Red'nsfrain 
1915.0. 

Apparent 

Declinar 

tion. 

Washinston 
Mean  Time. 

Hour 
Angle, 

H 

y 

yf 

/ 

N. 

S. 

Aa 

A3 

8 

II 

»       / 

d     h     m 

h     m 

0 

0 

44 

Capricomi 

6.0 

+4.35 

+17. 1 

-1447.0 

28  14  16.3 

+  2  43-7 

+1.2101 

0.5423 

+0.2435 

+75 

+28 

151  B. 

Capricomi 

6.1 

4.30 

17.8 

13    6.9 

17  20.4 

+  541.7 

+0.2513 

0.5401 

0.2468 

+53 

-30 

150  B. 

Aquarii 

6.0 

4.20 

20.1 

927.5 

24     611.6 

-  552.3 

-0.2616 

0.5314 

0.2580 

f28 

-58 

P 

Aquarii 

5-3 

4.18 

20.4 

8  14.6 

747.5 

-  4 194 

-I. 1030 

0.5303 

0.2591 

-19 

-90 

170  B. 

Aquarii 

6.0 

4.15 

20.6 

7371 

924.3 

-  2  45-7 

-1.3298 

0,5294 

0.2601 

-40-86 

186  B. 

Aquarii 

6.1 

+4.14 

+21. 1 

-  6  59.0 

13  lO.O 

+  052.9 

-1.0059 

0.5272 

+0.2623 

-12 

-90 

167  G. 

Aquarii 

6.3 

4.16 

21.7 

8  30.0 

1636.6 

+  412.9 

+1.2984 

0.5252 

0.2640 

f82 

+35 

^  ^ 

Aquarii 

6.4 

4.13 

22.0 

7  24.1 

19    0.6 

+  632.4!-K>.9689 

0.5239 

0.2650 

+83 

+  9 

252  B. 

Aquarii 

5.8 

4.08 

22.7 

526.1 

26    0  56.0 

-1143.2I+0.5020 

0.5213 

0.2669 

+73-^8 

197  G. 

Aquarii 

6.3 

4.08 

22.8 

5  15-5 

159-2 

-io42.o-f  .5997 

0.5206 

0.2672 

+791-12 

263  B. 

Aquarii 

6.1 

+4.07 

+23.0 

-  5    9-7 

4    6.3 

-  838.7+1.0671 

0.5196 

+0.2676 

+85 

+15 

22  B. 

Piscium 

6.4 

396 

23.8 

0  10. 1 

15  13-4 

+  2   8.21-1.1704 

0.5153 

0.2683 

-22 

-90 

13 

Piscium 

6.4 

396 

24.3 

-  I  32.9 

19  31. 1 

+  6  18. 1 +1.4293 

0.5139 

0.2679 

+68 

+57 

16 

Piscium 

5-7 

391 

24.1 

+  I  38.2 

21  47.7 

+  830.7-1.3090 

0.5132 

0.2675 

-35 

-«8 

A 

Piscium 

4.6 

391 

24.2 

I  19. 1 

26    041.8 

+11 19.6 

-0.1995 

0.5125 

0.2669 

"^33 

-54 

19 

Piscium 

5-4 

+3.88 

+24.3 

+  3    1.3 

255-6 

-1030.5 

-1.4003 

0.5120 

+0.2664 

-48 

-76 

22 

Piscium 

5.8 

3.88 

24.5 

2  27.9 

5  47-7 

-  7  43-5 

-0.0509 

0.5114 

0.2655 

+41 

-46 

25 

Piscium 

6.2 

389 

24.6 

137-5 

6  22.1 

-  7  10.2 

+0.9884 

0.5112 

0.2653 

+90 

+  9 

^l  ^ 

Piscium 

5.6 

378 

24.8 

6  29.6 

27    243.8 

-II  24.5 

+1.1344 

0.5092 

0.2544 

f90 

+21 

136  B. 

Piscium 

6.5 

3-75 

24.4 

8539 

717-9 

-  6  58.4 

-0.2798 

0.5092 

0.2510 

+29 

-57 

75 

Piscium 

6.3 

+3-70 

+23.7 

+12  30.4 

20  23.9 

+  544.6 

-0.9426 

0.5102 

+0.2393 

-  8 

-77 

V 

Piscium 

3-7 

365 

22.9 

14  54.9 

28     9  10.7 

-  551-5 

-0-5755 

0.5124 

0.2251 

+13 

-70 

lOI 

Piscium 

6.2 

364 

23.0 

14  14.0 

II  22.4 

-  443-7 

+0.6534 

0.5129 

0.2225 

+88-  4 

105 

Piscium 

6.1 

364 

22.5 

15  58.9 

13  20.7 

-  I  49.0 

^.8053 

0.5134 

0.2200 

0-74 

3 

Arietis 

6.4 

363 

22.1 

16  59.6 

16  50.7 

+  134.8 

-I. 1436 

0.5142 

0.2155 

-23 

-73 

4 

Arietis 

5.8 

+3.62 

+22.2 

+1632.3 

17  39.4 

+  '222.0 

^.4755 

0.5144 

+0.2144 

fi8 

-63 

f 

Arietis 

5-1 

360 

21.7 

17  245 

22  16.7 

+  650.9 

-0.4459 

0.5157 

0.2081 

f2o-6o 

^^l- 

Arietis 

6.4 

3-59 

21.4 

17  51-1 

29     I  28.4 

+  9  56.8 

-0.2705 

0.5166 

0.2035 

+291-50 

47  B. 

Arietis 

6.5 

3-57 

21.4 

17  37-9 

3  3^A 

+1155-1 

+0.3806 

0.5172 

0.2006 

f66|-i6 

15 

Arietis 

5-9 

3-59 

20.9 

19    6.3 

4  55-1 

-1042.8 

-0.9470 

0.5177 

0.1985 

-10-71 

6 

Arietis 

5.6 

+3.56 

+20.6 

+19  30.9 

8  39-2,-  7    5-6 

-0.6635 

0.5189 

+0.1928 

f  8 

-70 

26 

Arietis 

6.2 

3-54 

20.2 

19  29.1 

14  50. 5r  I   5-7 

+0.5316 

0.5210 

0.1829 

+78 

-  6 

y 

Arietis 

5-4 

3-54 

19.2 

21  36.0 

18  50.3  +  2  46.7 

-1.0693 

0.5224 

0.1762 

-20 

-68 

e 

Arietis  (meafi) 

4.6 

3-47 

18.6 

21    0.4 

80    4  45.9-"  36.5 

+1.2453 

0.5261 

0.1586 

f86 

+45 

64 

Arietis 

5-8 

3-45 

16.4 

2425.7 

1643-5-  0   1-9 

-0-7599 

0.5307 

0.1357 

0 

-66 

7 

Tauri 

5.9 

+342 

+16.0 

+24  II. I 

21  31.3+  436.5 

+0.1362 

0.5325 

'K>.I26o 

+51 

-20 

IX 

Tauri  . 

6.1 

341 

iS-4 

25    3-6 

81    028.9+  728.5 

-0.4657 

0.5335 

O.II99 

+17 

-51 

16 

Taun 

5-4 

3.38 

15s 

24    1.6 

2  23.2  +  9  19.0 

+0.8989 

0.5342 

O.II59 

f90 

+22 

17 

Taun 

3.8 

3.38 

155 

23  51-1 

2  25.3I+  921.0 

+1.0974 

0.5342 

O.II58 

+90 

+36 

18 

Taun 

5-6 

3-39 

153 

24  34.7 

2  32.7+  928.2 

+0.3093 

0.5343 

O.II56 

+62 

-10 

9 

Tauri 

4-3 

+338 

+15-4 

+24  12.4 

2343+  929-7 

+0.7231 

0.5343 

+0.1155 

f90 

+12 

20 

Taun 

4.1 

338 

154 

24    6.4 

2  51.8+  946.7 

+0.8655 

0.5344 

O.I 149 

+90 

+20 

21 

Tauri 

5-8 

3.38 

iS-3 

24  17-7 

2539+  948.7 

+0.6631 

0.5344 

O.I 148 

f90 

+  9 

22 

Tauri 

6.5 

3.38 

153 

24  16.1 

257-9+  952.6 

+0.6999 

0.5344 

O.I  147 

f90 

+11 

7 

Taun 

3.0 

3-37 

154 

23  50-8 

338.5+1031.8 

+1.2415 

0.5347 

O.I  132 

^■83 

+51 

28 

Tauri 

5.2 

+3.36 

+15.3 

+23  52 -9 

4  26.2+11  17.9 

+1.2925 

0.5350 

+0.III5 

+70 

+60 

14  H. 

Tauri 

5-3 

338 

14.7 

25  19-7 

4  56.4!+! I  47.1 

-0.2486 

0.53  .=52 

O.I  104 

♦-29 

-38 

/» 

Tauri 

5.6 

3  33 

^'3 

26  15.8 

14  26.1-  3    2.0 

-0.3322 

0.5384 

0.0897 

♦■25 

-4» 

^ 

Tauri 

S-o 

332 

12.4 

27    9-1 

18  47  7  +  I  10.8 

-0.9447 

0.5398 

0.0798 

-13 

-63 

;r 

Taun 

5-3 

+328 

+12.9 

+25  26.0 

19  50. 6+  2  II. 5 

+1.0385 

0.5401 

+0.0774 

f90 

+36 

SEPTEMBER. 


17  B.  Aurigee 
38  B.  Aurigs 

47  B.  Aurigse 


6.0 

6.5 

6.0 


+3.22 

3-17 

+3.16 


+10.3 
9.6 


+27  45-5 
27  34.8 


+  9.2I+27  55.6 


1    932.3 
14  53.2 

17  10.9 


834.5 
324 

I  II. 7 


7-0 


.6914 
.2857 
-5998 


0.5437 
0.5448 

0.5453 


+0.0454 
0.0325 

+0.0270 


4 

+27 

9 


-60 
'33 

-53 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

SEPTEMBER. 


Tbs  Stak's 


Name. 


354  B. 

P 
107  B. 
112  6. 
406  B. 

136 

415  B. 

37 

39 
40 

48 

52 
A 

176  B. 

x8i  B. 

187  B. 
192  B. 

K 

82 
SB. 

9 

49  B. 
V 
39 

40 

Z02  B. 
e 
6 
139  B. 

X 

227  B. 


370  B. 

75 

83 

85 

43  H. 

231  G. 

236  G. 

9  G. 

17  G. 

18  G. 
H3  B. 
47  O. 
64  G. 

153  B. 

42 
h 

A 

31  B. 
3 


Tauri 

Tauri 

Aurigae 

Aurigs 

Tauri 

Tauri. 

Tauri 

Geminorum 

Geminorum 

Geminorum 

Geminorum 
Geminorum 
Geminorum 
Geminorum 
Geminorum 

Geminorum 
Geminorum 
Geminorum 
Geminorum 
Cancri 

Cancri 
Cancri 
Cancri 
Cancri 
Cancri 

Cancri 
Cancri 
Cancri 
Cancri 
Cancri 

Cancri  iyar.) 

Cancri 

Cancri 


Virginis 
Virginis 
Viiginis 
Virginis 
Viiginis 

Virginis 

Virginis 

Virginis 

Librae 

Librae 

Librae 
Librae 
Librae 
Librae 
Librae 

Librae 

Scorpii 

Scorpii 

Scorpii 

Scorpii 

Scorpii 


Mag. 


6.4 
1.8 

6.5 

5-7 
5.6 

4.6 
6.1 

5-7 
6.2 

6.3 

5.8 
6.1 

5-1 

6.3 
6.0 

6-3 
6-3 
3-7 
6.3 

6.4 

6.2 

5-5 
6.0 

5-5 
6.5 

6.5 

6.5 

6.3 
4.2 

6.1 

6.2 

5.6 
6.4 


6.0 

50 
5.6 
5.6 
6.1 

5.5 
6.4 

5-7 

6.4 
6.1 

5-7 
6.1 

5.8 
6.3 

S-o 

4.7 
4.6 

5-4 
5-9 

5-7 


Red'nsfnoii 
1915.0. 


^a 


s 

+3. II 

3" 
305 

3.00 
+2.98 

2-95 
2.68 

2.67 

2.67 

+2.58 

2.59 

2-55 
2.48 

2.48 

+2.44 
2.42 
2.46 
2.42 
2.38 

+2.34 
2.32 

2.26 

2.20 

2.17 

+2.17 
2.16 
2.16 
2.12 
2.12 

+2.08 
1.98 
1.97 


+1.68 
1.70 
1.82 
1.88 
1.88 

+2.03 
2.04 
2.05 

2.15 
2.22 

+2.23 

2.35 
2.37 
2.43 
2.57 
+2.62 
2.72 

2.73 
2.72 

2.74 

+2.76 


^ 


n 

8.5 

7.8I 

7-5 
7-7 
6.5 

6.4 
6.0 

3.0 
2.6 

2.6 

2.2 
1.8 
1.2 
0.4 
0.4 

o. 

0.7 

0.0! 

0.1 

0.8 


6+23 


0.9 
0.8 

1.4 
2.0 
2.4 

2.4 

2.3 

2.3 
2.4 

2.8 

2.7 
3-5 
3-9 


3.6 
Z'l 
51 
5-4 
5-4 

6.1 
6.1 
6.2 
6.6 
6.7 

6.7 
7.8 
6.7 

6.5 
6.7 

6.3 
6.5 

6.3 

6.0I 

6.2 

6.5- 


ApfMuent 

Dcdina- 

tion. 


+27  52.5 
2832.3 

27  36.6 

26  52.4 

27  567 

+27357 
27  34.2 

25  29.0 

26  II. 7 
26    1.9 

+24  16.3 
25  2.0 
25  12.9 

24  33-1 
2425,0 

13.0 

22  36.1 
2436.2 

23  21. 1 
2349.0 

+22  52.7 

21  49-7 
21    i.o 

20  43-8 
20  18.5 

+20  16.3 
19  58.2 

19  507 

18  28.0 

19  9.0 

+17  33-3 
15  17.6 

+15  43-9 

NEW 


-II  II. 5 

9   4.9 

14  55.8 

15  45-4 
15  20.7 

-17  48.5 
18  11.7 

18  19.6 

20    4.3 

20  49.2 

-20  58.4 

21  2.3 

21  42.4 

22  5.4 

24  12.4 

-23  32.8 

25  299 

25    4.7 
24  17. 1 

24  59-8 
-26    1.2 


At  Conjunction  in  R.  A. 


Washinjfton 
Mean  Tune. 


d     h 

1  22 

2  o 

4 

5 
II 

12 
16 
8  16 
18 
18 

4    o 

I 

5 
12 

12 


m 

14 
35.8 

55-9 
293 
39J 
42.8 
8.9 

33-5 

7-4 

25-5 


0  + 


20.2 
20.9 
21.0 

7.3 
34.0 


13  24.2 

14  31.0 
14  58.9 

16  53-9 
22  40.0 

I    8.8 

150.5 
7  45 
13  35.6 

17  6.6 


17    9.1 

17  14.3 
17  16.8 

19  18.9 

22  12.2 


6 


o  26.6 
10  2.8 
12  58.2 

MOON. 


10 
11 


12 


13 


14 


1744.6 
22  26.6 

22  52.3 

3    1.5 
6  42.4 

10  42.1 

17  20.3 

20   9.1 

0  18.3 

1  20.1 
I  27.4 


Hour 
ABgle, 

H 


h 
3 

+  5 
+10 

+10 

-  7 

-  6 

-  3 

-  3 

-  I 

-  I 

+  4 

+  5 
+  8 

-  8 

-  8 

-  7 

-  6 

-  5 

-  3 
+  I 

+  4 

+  4 
oj+io 


m 

41. 1 -0.4365 
58.0-1. 1428 
9.2I-0.1006 
41.41+0.7103 
21.6-0. 5381 

20.0-0.1724 
1. 0-0.2319 
26.940.6162 
56.2-0.3034 
38.8-0.1525 

3.9+1.1813 
2.5+0.2399 
54.5-0.4106 
5342 
445 
18.6+0.7463 
14.0 +1 .2631 
-0.9770 
55.9+0.1120 
38.6-1.2489 

2.61-0.6211 
+0.4033 
+0.2954 

4354] 


329 
7-1 


42.9 
25.8 
55.^ 


-  431.0-0.6362 


-  428.5-0.6049 

"  4 235 -0-2979 

-  421.1-0.1715 

-  2  22.9+0.9193 
+  024.7I-0.3792 


+  2 
+11 

-  9 


52.6 
17.5 


21  24.4-  4   7.4 
21  25.6-  4   6.3 
1459.5-11 
20    9.3-  6 
2038.5-  5 

933.6+  6 
10  15.8+  7 

10  56.0I+  8  6.3 

20.1 


9 

4 

4 
o 

3 
6 

-10 


58.8 
38.7 

56.5 
57.1 


-  7 

-  3 

-  2  57.9i-0.1142 

-  2 


1445-  2 
2    3-4-  2 


50.9 
34.4 

16.3 


34.9+0.8815 


+1.2803 

+0.1734I 

+1.0482 

-1.1091 

7.8+0.4592 

8.8+0.0786 

40.6-0.4513 
47.0-0.8140 
27.6-0.5704 
-0.5770 
.1829 
48.61-0.3168 

23.8-0.2411 
24.1  -0.9201 
8.3-0.8712 
-1. 1269 
+0.0308 

-1. 0162 
+0.4323 


-0.9302 
-0.2442 


j^ 


5460+0 
5464 


+0. 

54681-0 
o 
o 


5469 
5472 

5473 
5473 
5454 
5450 
5450 

543S 

5436;  o 

54271  o. 

5410;  o 

5410 

540 

5404] 

5403 

5308 

5382 

5374 
5372 
5355 
5337 
5326 

5326-0 
5326 

5327 
53201 

53" 

5305 
5278 
5271 


0147 
0089 
0018 
■0031 
.0183 

.0209 
.0294 
.0884 
.0921 
.0928 


18-41 
-32-<ii 
+37-20 
+90+22 
+12-48 

33'-2S 

430-30 
+89+9 

426-59 
+35-31 


1064  490 


0.5379 
0-5379 
0.5484 
0.5518 

0.5521 

0.561 1 
0.5617 
0.5622 
0.5670 
0.5704 

0.5707 
0.5736 
0.5761 
0.5788 


0.580 

0.5846 
0.5869 

0.5875 
0.5876 

0.5876J 


o. 

o. 
o, 
o, 

o, 
o, 
o, 
o, 
o. 


o. 
o. 
o. 
o. 

-o. 
o. 
o. 


1087 

II 

1326 

1335 

^353 
1377 
1387 
1428 

1547 

1596 
1610 
1724 

1833 
1895 

1896 
1897 
1898 

1933 
1982 

2019 
ai68 
2210 


-0.2584 
0.2584 
0.2395 
0.2324  441  -39 


0.2317 

-0.2105 
0.2092 
0.2080 

0.1947 
0.1848 

-0.1838 
0.1746 
0.1659 
0.1562 
0.1392 


Lonit- 

iof  Pu. 

alkk 


N.'a 


+45 
458-13 
421-48 

+14-57 
419J-51 

490I411 
482451 
-141-65 

+50-23 
-40J-66 

+  9-^5 

f68j-io 

+61-17 

420! -57 
4  91-^ 

-68 

+27-50 

+34j-45 
+90415 

«3-55 

+90  412 
4871+41 
+53-29 


479415 
-2I1-9O 

+64J-I9 


414 
-8 


-71 


-O.I317 
0.1202 
O.II74 

O.I 1 70 


+0.7539' 0.5879 -O.II54 


0.11621^13-5* 
641  0 


-90 

-81 

5I-81 
I 
+23-54 

4i6;-62 


420-57 

-19:^90 

-i7ii?o 

-36,-1>o 

*-28j-42 

-30I-90 

f49'-i9 


419 


-50 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

SEPTEMBER. 


Thk  Star's 


Name. 


40  B.  Scorpii 
K        Scorpii 

48  B.  Scorpii 

50  B.  Scorpii 

65  B.  Scorpii 

85  B.  Scorpii 
6  Scorpii 
a        Scorpii 

116  B.  Scorpii 
134  B.  Scorpii 

118  B.  Ophiuchi 
95  G.  Ophiuchi 
36        (^hi.  (jjf  jtof) 

43  Ophiuchi 
151  G.  Ophiuchi 

163  G.  Ophiuchi 
"SC        Sagittarii  (var.) 
4  G.  Sagittarii 
10  G.  Sagittarii 

66  B.  Sagittarii 

68  G.  Sagittarii 

69  G.  Sagittarii 

86  B.  Sagittarii 

126  B.  Sagittarii 
<p        Sagittarii 

6        Sagittarii 
162  B.  Sagittarii 

127  G.  Sagittarii 
172  B.  Sagittarii 
189  B.  Sagittarii 

201  B.  Sagittarii 

^        Sagittarii 
208  B.  Sagittarii 

X        Sagittarii 

49  Sagittarii 

51  Sagittarii 
h        Sagittarii 

53  S^ttarii 
274  B.  Sagittarii 
308  B.  S^ttarii 

329  B.  Sagittarii 

336  B.  Sagittarii 
4        Capricomi 
V        Capricomi 
81  B.  Capricomi 

19        Capricomi 
21        Capricomi 

Uranus 
6        Capricomi 
114  B.  Capricomi 

29        Capricomi 
42        Capricomi 

44  Capricomi 
151  B.  Capricomi 
150  B.  Aquarii 

p        Aquarii 


Mag. 


5-4 

30 
4.9 

6.4 

5-5 

6.0 

31 
1.2 

6.2 

6.4 

6.2 
6.1 

5-4 
S-4 
6.0 

6.3 
4.4 

6.2 

5-7 
4.7 

6.2 

6.3 
6.5 
5-7 
Z'Z 
2.1 

6.4 
6.4 

5-8 

6.1 

5-9 
4.9 

6.1 

4.9 

5-5 

5.8 
4.7 

6.3 
6.1 

6.3 

6.1 

6.5 

5-7 

5-3 
6.4 

5-7 

6.5 
6.0 

4.2 

6.1 

5-5 

5-1 
6.0 

6.1 

6.0 


Rcd'nsfroai 
1915.0. 


Aa 


8 

+2.76 
2.78 
2.81 
2.80 

2.86 


Ad 


It 

5-9 
6.4 
6.0 

5.6 
6.0 


+2.89-15.4 
2.94  15.2 
3.02  15.0 
3.04  14.9 
316   14.5 

+3.31 -12.8 

3-38   "•« 

3-35  130 
3.47    12.2 

3.49    10.9 

+3.61 -10.5 
3.64  10.2 
3.63     9.8 

372  9-5 

383  7-2 

+3.88-  6.2 

3.89  6.2 

3.89  6.1 

3.94  4.0 

4.01  4.6 

+4.05-  3-5 

4.02  2.7 

4.03  2.4 

4.04  2.4 
4.07     1.6 

+4.14-  1.5 

4.13  I.I 
4.10-  0.7 
4.16+  0.2 

4.14  0.4 

+4.22  +1.3 
4.23      1.2 

4.19  2.0 

4.20  2.1 

427     3-1 

+4.27+  4.5 

4.2^     4.9 

431  6-5 
4.27     9.8 

.  4-30, 

+4.3i'+ii.4 
4.32I  12. 1 


A|>psreiit 

Declinap 

tion. 


4.32 
4.35 


I 


12.7 
13.6 


(    r 


5-3 


10.8 
-18 

17 
17 
17 
17 

+4.29+14.11-15 
4.32  16.6  14 
4.34  16.9  14 
4.30;  17.8  13 
4.261  20.6     9 

+4.24'+2i.i!-  8 


-24 
25 
25 
24 
26 

-25 

25 
26 

26 

27 

-26 
27 
26 
28 
26 

-27 
27 
26 
28 

27 

-26 
26 
26 

25 
27 

-26 

24 

25 

24 
24 

-26 

25 
24 

24 
24 

-24 

25 
23 
23 
24 

-22 
22 
22 
18 
18 


16 


17 


35-5 
52.5 
38.0 
29.8 

6.2 

16.0 
23.6 
14.9 

21.5 
18.1 

24.2 

39-7 
29.0 

3-9 
".5 

50.8 
48.1 

56.9 

4.6 

41.3 
48.6 

38.3 

5-9 
4.8 

24.3 
59-5 
3-7 
57.9 
47-5 

30 
24.3 
195 
40.5 

7.8 

543 

4-3 
37.3 
37.4 

9.2 

58.2 
50.0 

4.3 
26.1 

20.8 

14.6 
51.6 

49-5 
341 
41.6 

313 
25-4 
47.0 

6.9 

27-5 
74. 6 
IKph  15J 


At  Conjunction  in  R.  A. 


Washington 
Mean  Time. 


d 
14 


h     m 
3  16.01- 

321.3 
5  5-8 
519-7 
6556 


Hour 
Angle. 

H 


m 
6.6 


h 

I 

1  1-5 
038.7 
052.1 

2  24.1 

454.5 
7>3-i 


+10 12.7 
+1055.8 
-  8  23. 5 1+0.4086 


.8282 
+0.4591 
+0.0252 
-I. 148 I 
+0.3  lOI 

.7912 
-0.8790 
-0.2707 
-0.2173 


14  34.0 
14  50.1 

16   7.3 
16  14.4 


18 


19 


932.3  + 
II  56.8  + 

15    4.0 

15  49.0 

2041.8 

1*    5  13.9  *"  012.61-0.8966 

7  17.6+  145.9+0.3161 
825.9+  251.4,-0.9048 

II  24.0+  5  42. 1 [+0.6433 
14  34.8 

18  54.1 
20  30.5 
2051.7 

^z  57.0 

8  3.7 

"  45-7 

11  54.2 

12  13.8 
18  21.6 
18  38.9 

22  23.4 

2Z  36.7 
025.1 

I  135 
329.7 

526.5 

6  21.9 

623.0 
10  14.9 
10  20.8 


+  845.0,-1.2626 

-II    6.5+0.4133 

-  934.1I+0.3894 

-  913.8.-0.4701 

-  6i6.2!+o.7i88 
+  130.5+0.0464 

+  5  3.4-0.1342 
+  511.6-0.0003 

+  530.4ho.1542 
+1123.2I-1.2655 
+1139.91+0.7732 

-  844.7+0.4209 

-  734.3-0.8980 

-  647.9'-o.7465 

-  6   1.4-0.7625 

-  3  50.6^-0.6991 

-  I  58.5 +0.8014 

-  I    5.3+0.2503 

-  I  4.2  -0.8470 
+  238.6-0.0181 

-0.5610 


+  2  44-3 
+  647.7 


+0.7929 


+  7  3.1  +1.0000 
+  8  17.3^-0.2986 
+  824.2I-0.2790 


20 


22    1. 8-10   1.7+1.1301 

058.6-  711.5I+0.3948 

1  57.2-  615.2+0.4156 
7  57.2-  028.5+0.6722 

17  26.8+  840.51-1.2660 
21  30.5 -11 24.5 -0.5398 

^Z  55'^  ~  9  5.0-0.1481 

2  37.0-  628.7+0.0280 
4  3.2-5  5.41+0.3018 
453.4-  4  16.9 +0.2175 
9    1.8'-  017.0 +1.2595 

9  20.4  +  o  o.9!-o.9ioi 
21  16. 1 '+11 32.71+0.7181 
21  58.51-1x46.31+1.2620 

I  6.4!-  844.6+0.2902 
14  12.2+  3  56.0'-©. 242 4 

1549.8+  530.6-1.0929 


58851-0.1119 
5885  0.1117 

5894  0.1067 

5895  0.1060 
5902  o. 

5915^0.0937 
0.0865 

0.0771 

0.0748 

0.0597 

-0.0329 
0.0264 
0.0227 
0.0132 
-0.0031 

+0.0107 
0.0158 
0.0169 
0.0267 
0.0521 

+0.0634 
0.0638 
0.0648 
0.0832 
0.0840 


5924 
5936 
5938 
5953 

5969 
5971 
5972 
5973 
5972 

5969 
5967 
5966 

5961 
5939 

5925 
5924 
5923 
5895 
5894 

5875 
5868 

5864 

5859 
5846 

5834 
5828 
5828 

5803 
5802 

5773 
5772 
5762 
5762 
5720 

5698 
5690 

5645 
5S7I 
5540 

5522 
5502 
5502 
5484 
5454 


+25-42 

-43-^ 
1014  +40-26 

-19-90 

-90 
7-60 

-56 

-20 


*-25 

-3 

1387  f65 

+65 
+12 


+0.0949 
0.0984 
0.1007 
o.  1030 
0.1093 

+0.1 147 
0.1172 
0.1172 
0.1276 
0.1278 

40. 
0.1394 
0.1426 

o.  1429 

0.1570 

+0. 1638 
0.1660 
0.1790 
0.1978 
0.2051 

+0.2092 
0.21 
0.2162 
0.2172 
0.2233 

5452  +0.2238 
5369  0.2390 
5365  0.2398 
5344]  0.2432 
52681  0.2546 

5229+0.2557 


Limits 
ing  Par- 
allels. 


N. 


19-90 
+50  -18 


-25 

+ 

+10 

+42 


-31-90 

^"34 -25 
-90 

-  6 

-72 

-20 
-21 

-75 

-  a 

-41 

-51 

-43 

-52 

"75 
+  I 


-32 
+55 
-63 

+39 

+37 
-  8 

+62 

f2I 

T3 
f20 

+12 

-58 
+63 


+46 

-25 

-IS 
-1 


-20 

-90 

-90 

6-90 
-12-90 


+64 

^38 


+  3 
-29 


-20-90 


-44 
-82 

+  2 
+16 
-61 
13-60 
+66+26 


-22 
-20 


+51 

+53 
+67 

-44-86 


+  7 

f27 

36  +37 
+5> 

+47 

f72 


6 
6 

78 


-52 
-42 
-27 

32 
+35 


-  5 


12 

76 
75 

+29 
-i9*-90 


'55-28 

-57 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

SEPTEMBER. 


limir- 

Tbb  Star's 

At  Conjunction  in  R.  A. 

infPir- 
aOds. 

Name. 

Mftg. 

Red'ns  f  rnm 

19x50. 

Apparent 
Declina- 

Washinfcton 
Mean  Time. 

Hour 
Anrfe.   ;       Y 

H       1 

• 

yj            ^y 

N. 

• 

s. 

1    Aa 

Ad 

tion. 

Jw 

7 

w. 

8 

0       / 

d     h     m 

h     m 

• 

170  B. 

Aqiiani 

6.0 

+4.23 

+21.5 

-  737.1 

20  17  28.2 

*+  5   5-9 

-1.3233 

0.5251 

+0.2568 

-40-86 

186  B. 

Aquarii 

6.1 

4.23 

22.0 

659.0 

21  17.5 

+1048.1 

-1.0012 

0.5232 

0.2591 

-12-90 

167  G. 

Aquarii 

6.3 

4.27 

22.4 

8  20.0 

81     047.3 

-  948.6 

+1.3169 

0.5216 

0.2609 

f82l+37 

67 

Aquarii 

6.4 

4.26 

22.9 

724.1 

313.4 

-  727.0 

40.9816 

0.5206 

0.2620 

+83rno 

2$2    B. 

Aquarii 

5.8 

4.23 

239 

526.0 

913-5 

-  137.8 

+0.5032 

0.5182 

0.3642 

^3-17 

197  G. 

Aquarii 

6.3 

+4.23 

+24.0 

-  5  15.5 

10  17.4 

-  035.9 

-K>.6ooi 

0.5178 

+0.2644 

f8(>-ia 

263  B. 

Aquarii 

6.1 

4.24 

24.3 

5    9-7 

12  26.0 

+  I  28.8 

+1.0676 

0.5I7I 

0.3650 

^5>i5 

22  B. 

Piscium 

6.4 

4.18 

258 

0  XO.I 

23  39.6 

-"37-7 

-1.1983 

0.5138 

0.3662 

-241-90 
<-7^'+S» 

13 

Piscium 

6.4 

4.21 

26.2 

-  I  32.9 

22    3  59-3 

-725.8 

+1.4088 

0.5128 

0.2660 

z6 

Piscium 

S-7 

4.17 

26.5 

+  I  38.3 

616.8 

-  512.4 

-1.3455 

0.5124 

0.2657 

-4op«5 
^31-57 

A 

Piscium 

4.6 

+4.18 

+26.6 

+  I  19.2 

9  12.0 

-  2  22.4 

-0.2349 

0.5II9 

+0.2653 

22 

Piscium 

5.8 

4.18 

27.0 

2  27.9 

14  193 

+  2  35.9 

-0.0927 

0.5II2 

0.3641 

^38 

i-w 

as 

Piscium 

6.2 

4.19 

27.0 

I  37-5 

14  53-9 

+  3   9-4 

+0.9498 

0.5III 

0.3638 

^+7 

51 

Piscium 

5.6 

4.18 

27.9 

629.6 

S8  II  17.4 

-  I    2.9 

+1.0669 

0.5107 

0.2538 

490*16 

136  B. 

Piscium 

6.5 

4.17 

27.8 

853.9 

15  51.0 

+  3  22.6 

■0.3557 

0.5116 

0.3506 

*.25J-^ 

75 

Piscium 

6.3 

+4.18 

+27.5 

+12  30.5 

84    454.4 

-  7  57-2 

-1.0346 

0.5128 

+0.2392 

^13 

H 

V 

Piscium 

3.7 

4.19 

26.8 

14  54.9 

17  37.1 

4-  422.8 

-0.6817 

0.5155 

0.2354 

f  7'-7« 

lOI 

Piscium 

6.2 

4.19 

26.8 

14  14.1 

19  48.1 

+   629.9 

+0.5441 

0.5160 

0.3327 

nfi 

-10 

105 

Piscium 

6.1 

4.20 

26.5 

15  58.9 

21  45  6 

+  823.8 

-0.9158 

0.5166 

0.2202 

1 

-74 

3 

Arietis 

6.4 

4.21 

26.1 

16  59.7 

25     I  14.2 

•I'll  46.1 

-1.2573 

0.5176 

0.2158 

-35 

-73 

4 

Arietis 

5.8 

4-4.20 

+26.1 

+1632.4 

2    2.5 

-II 27.1 

-0.5906 

0.5178 

+0.2147 

412-70 

f 

Arietis 

51 

4.21 

25-7 

17  24.6 

638.0 

-  7   0.0 

-0.5657 

0.5I9I 

0.2084 

^I3t-^ 

35  B. 

Arietis 

6.4 

4.21 

25-4 

17  5I.I 

948.2 

-  3  55-6 

-0.3936 

0.5201 

0.2038 

4-32 

-58 

47  B. 

Arietis 

6.5 

4.20 

253 

17  37-9 

II  49.4 

-  I  582 

+0.2448 

0.5207 

0.2009 

^5^3 

20  H*.  Arietis 

6.4 

4.20 

25-3 

16  50.0 

12  37.6 

-  I  11.4 

+1.2866 

0.5210 

0.1997 

485445 

^1 

Arietis 

5-9 

+4.22 

+24.9 

+19    6.4 

13  13-4 

-  036.7 

-1.0724 

0.521a 

+0.1988 

-19-71 

Arietis 

5.6 

4.22 

24.5 

19  30.9 

16  56.0 

+  2  59.0 

-0.7927 

0.5224 

0.193 I 

0-70 

26 

Arietis 

6.2 

4.22 

24.0 

19  29.1 

23    4.5 

+  856.1 

+0.3953 

0.5245 

0.183 I 

467-13 

V 

Arietis 

5-4 

4.24 

23.1 

21  36.0 

26    3    2.6 

-"  ^Z'3 

-1.2065 

0.5259 

0.1764 

-33,-« 

M 

Arietis 

5-7 

4.21 

23.4 

19  39-4 

447.3 

-  931.8 

+1.2280 

0.5265 

0.1734 

+90|*4J 

499431 

e 

Arietis  (mean) 

4.6 

+4.21 

+22.2 

+21    0.4 

12  54.0 

-  140.6 

+I.097I 

0.5294 

+0.1587 

64 

Arietis 

5.8 

4.24 

19.7 

24  25.8 

27    047.3 

+  949-7 

-0.9134 

0.5335 

0-1357 

-ia-66 

7 

Tauri 

5-9 

4.23 

19. 1 

24  II. I 

533.6 

-  933-4 

-0.02 1 1 

0.5351 

0.1259 

442J-25 

II 

Tauri 

6.1 

4.24 

18.4 

25    3.6 

830.5 

-  642.3 

-0.6241 

0.5360 

O.I 197 

48-^1 

1 

16 

Tauri 

5.4 

4.21 

18.4 

24    1.7 

10  24.2 

-  452.3 

+0.7383 

0.5366 

O.1157 

f90j+i3 

17 

Tauri 

3.8 

+4.20 

+18.5 

+23  511 

10  26.4 

-  4  50.2 

+0.9367 

0.5366 

+0.1157 

♦90  425 

18 

Tauri 

5.6 

4.22 

18.2 

2434.7 

1033.8-  443-1 

+O.I49I 

0.5366 

0.1 154 

452-18 

^ 

Tauri 

4.3 

4.21 

18.3 

2412.4 

1035.4-  441.5 

+0.5626 

0.5367 

0.1153 

^82143 

20 

Tauri 

4.1 

4.21 

18.3 

24    6.5 

10  52.8-424.6 

+0.7047 

0.5367 

0.1 147 

♦901 

411 

21 

Tauri 

5.8 

4.21 

18.3 

24  177 

10  54.9 

-  422.6 

+0.5024 

0.5367 

0.1 146 

♦•77 

0 

22 

Tauri 

6.5 

+4.21 

+18.3 

+24  16. 1 

10  58.8 

-  418.8 

+0.5391. 

0.5368 

+O.II45 

480 

4  2 

23 

Tauri 

4.3 

4.20 

18.4 

2341.4 

II    7.1 

-  4 10.8 

+I.I94I 

0.5368 

0.1 142 

4901446 
♦■901+35 
486[+49 

7 

Tauri 

3.0 

4.20 

18.3 

23  50-9 

"39-3 

-  3  39-7 

+1.0800 

0.5370 

0.1131 

27 

Tauri 

3-7 

4.19 

18.2 

2348.0 

12  26.2 

-  2  54.4 

+I.22I7 

0.5372 

0.1114 

28 

Tauri 

5.2 

4.20 

18.2 

23  53  0 

12  26.8 

-253.8 

+I.I306 

0.5372 

0.1114 

490 

440 

14  H. 

Tauri 

5-3 

+4.23 

+17.6 

+25  19.7 

12  56.9 

-  2  24.7 

-0.4097 

0.5374 

+0.1 103 

420 

-47 

/> 

Tauri 

5.6 

4.20 

158 

26  15.9 

22  25.0 

-»-  644.6 

-0.4978 

0.5400 

0.0894 

"5 

-5» 

9^ 

Tauri 

5.0 

4.21 

14.7 

27    9.1 

28    2  46.2 

+1057.1 

-I.II2I 

0.541 I 

0.0795 

-27 

-^3 

Jf 

Tauri 

5-3 

4.16 

15-2 

25  26.0 

349-1 

+11  57.8 

+0.8707 

0.5413 

0.0771 

49c 

425 

17  B. 

Aurigse 

6.0 

4.14 

11.9 

27  45-6 

17  31.0 

+  I  12.0 

-0.8645 

0.5440 

0.0451 

-8-63 

38  B. 

Aurigee 

6.5 

f4.0Q 

+10.9 

-•■27  34.9 

22  52.7 

+  622.7 

-0.4598 

05447 

+0.0322 

417- 

-44 

47  B. 

Aurieee 

6.0 

4.08 

10.4 

27  55-6 

29     I  10.9 

+  836.1 

-0.7750 

0.5449 

0.0267 

-  2- 

■62 

354  B. 

Taun     . 

6.4 

4.04 

9-4   27  52.5  1 

6  15.2 

-1030.0 

-0.6126 

0.5453 

+0.0144 

48- 

•53 

107  B. 

Aurigae 

6.5 

3.98 

8.1 

27  36.6 

12  59.1 

-  4  0.0 

-0.2772 

0.5455 

-0.0019 

427- 

-30 

112  B. 

Aurigse 

5-7 

396 

8.3 

26  52.5 

13  32.8 

-  327.4 

+0.5354 

0.5455 

0.0033 

fSi  413 

406  B. 

Tauri 

5.6 

+3-93 

+  6.7 

+27  56.7 

19  45-0 

•»■  232.0 

-0.7164 

0.5454 

-0.0183 

^  2- 

^ 

[Bph  15I 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

SEPTEMBER. 


Thb  Star's 

At  CoNjxTNcnoN  in  R.  A. 

Limit- 
ing Par* 
alleb. 

Name. 

Mftg. 

4.6 
6.1 

3-2 

Red 'ns  from 
1915*0. 

Apparent 
Declina- 
tion. 

Mean  Time. 

Hour 

Angle, 

H 

Y 

X- 

/ 

N. 

a 

Aa 

Ld 

136        Tauri 
415  B.  Tauri 
B        Geminorum 

s 

+391 
3-88 

+3.60 

+  6.6 

5-9 
+  2.9 

+27  35-7 
27  34.2 

+25  13.0 

d     h     m 
29  20  49.2 
80     0  16.9 

19  45-3 

h     m 
+  3  340 
+  6  54.7 
+  143.2 

-0-3499 
-0.4097 

+1.1611 

0.5454 
0-5452 
0.5427 

•      • 

-0.0209  +23-36 

0.0293  +20-41 

-0.0756  +90+46 

OCTOBER. 


37 

39 
40 

48 


Geminorum 
Geminorum 
Geminorum 
Geminorum 


52 
A 


Geminorum 
Geminorum 
B.  D.+23°  1744 
176  B.  Geminorum 
x8i  B.  Geminorum 

187  B.  Geminorum 

192  B.  Geminorum 

K        Geminorum 

82        Geminorum 

Mars 


9 

49  B 
V 
39 

40 
102  B. 

e 

139  B. 
X 

227  B. 

7 
II 


18 

y 

A 

44 
48 

35 
37 

d 


Cancri 
Cancri 
Cancri 
Cancri 
Cancri 

Cancri 
Cancri 
Cancri 
Cancri 
Cancri 

Cancri  {var.) 

Cancri 

Cancri 

Leonis 

Leonis 

Leonis 
Lconis 
Leonis 
Leonis  {vat.) 
Leonis 

Leonis 

Leonis 

Leonis 

Sextantis 

Sextantis 

Leonis 
Leonis 


17  G.  Libre 

18  G.  Librae 
43  B.  Libre 
47  G.  Librx 
64  G.  Libre 

153  B.  Libre 

42        Libre 


5.7 

+3-55 

6.2 

3-55 

6.3 

3-55 

5.8 

3-43 

6.1 

+3.45 

5.1 

3-40 

6.4 

329 

6.3 

3.31 

6.0 

330 

6.3 

+3.25 

6.3 

Z-^Z 

3-7 

3.27 

6.3 

3-22 

I.I 

■    •    • 

6.2 

+3. II 

5-5 

3.08 

6.0 

2.99 

5-5 

2.91 

6.5 

2.87 

6.5 

+2.87 

6.5 

2.86 

6.3 

2.86 

4.2 

2.80 

6.1 

2.79 

6.2 

+2.73 

5.6 

2.59 

6.4 

2.57 

6.2 

2.48 

6.5 

2.47 

5.6 

+2.44 

5.8 

2.39 

6.4 

2.38 

5-10 

a. 38 

5.0 

2.35 

4.6 

+2.26 

5.9 

2.18 

5-2 

2.12 

6.1 

2.06 

6.3 

2.08 

5.0 

+2.00 

5-7 

1-95 

6.4 

+2.01 

6.1 

+2.02 

5-7 

2.12 

6.1 

2.12 

5.8 

2.16 

6.3 

2.26 

50 

+2. 301 

+  1.8 

1.3 
1.2 

0.7 

+  0.2 

-0.6 

0.6 

1.6 

1-7 

■  1.4 
1.4 
2.2 
2.1 

•    •    • 

■  3.4 
3-2 

3-9 

4.7 
5.1 

-  5.1 
50 
5.0 

51 
5.6 

■  5-4 
6.2 

O./ 

7.4 
7.6 

■7.8 
7-4 
7.4 
7-4 
8.3 

■8.3 
9.0 
9.1 
9.2 

9-7 
•  9-9 

lO.O 


"15.1 

-15.0 
16.3 
15.0 
14.8 
14.9 

-14.6 


+25  29.0 
26  11.6 
26    1.8 

24  16.3 

+25    2.0 

25  12.9 

23  4.2 

2433.1 

24  24.9 

+23  13.0 
22  36.0 
2436.1 
23.21. 1 
21  38.2 

+22  52.7 
21  49.7 
21  0.9 
20  43.8 
20  18.4 

+20  16.2 
19  58.2 

19  507 

18  28.0 

19  8.9 

+17  33.2 
15  17.6 
15  43.8 
14  45-4 
14438 

+14  24.5 
12  12.0 
II  57.6 

11  49-3 

12  50.9 

+10  24.7 
9  12.9 

7  23.3 

5  11-5 
649.1 

+  4    4.3 
+  2  24.9 

NEW 


-20  49.2 

-20  58.3 
21    2.3 

21  42.4 

22  5.4 
24  12.3 

-23  32.8 


056.5 
2  31.6 

249.9 

849.1 

950.6 

13  53-9 
18  16.6 

20  45.7 

21  12.7 


22 

23 

23 
2     I 

8 

9 
10 

16 

22 

8    2 

2 
2 
2 

4 
7 

9 

19 
22 

4    5 
6 

9 
10 

II 

II 

16 

21 

6     6 

10 

15 
16 


3-7 
11.4 

39-7 
36.3 
32.6 

58.0 

40.4 

39-7 

35- 
8.8 


+  6 

+  8 
•+  8 

-9 

-8 

4 

-  o 
+  I 
+  2 

+  3 
+  4 

+  4 
+  6 

-10 

-  9 

-  8 


0  + 


II-3 
16.^ 

19. 1 

22.7 

18.3 

34.2 
17.0 
14. 1 
27.0 

30.5 

19.9 

40.3 

II-5 
15.2 
32,1 

22.4 

0.9 

47.1 

2.7 
24.2 


2335-7 
245.5 


6 

MOON. 


10 


11 


5  46.6 

6  II. 5 
10  13.6 
13  48.1 
1741.01 

o    8.2 

2  52.4 


2 

2 
6 

6 
6 
6 
8 
+11 

-10 

-  I 
+  I 
+  8 

+  9 
-II 
-10 

-  9 

-  9 

-  4 


44.0+0.4437 
15.8-0.4792 
33-5-0.3276 
39.4+1.0132 

40.0  +0.0684 
44.8-0.5836 
30.8 +-1.2338 
53-3-0.7051 
19.5 -0.6160 

8.8+0.5816 
14.2+1.1012 
41 .6 -1. 1484 
34.4-<5.0538 
43.0+0.7885 

20.4-0.7854 
39.3  +0.2438 
51.7 +0.1396 
52.2-0.5898 
19.2  -0.7884 

21.6-0.7569 
26.8-0.4488 
29.2-0.3218 
28.8+0.7750 
18.8-0.5258 

29.5+0.7415 
5.1+1.1509 
46.5+0.0442 
45.8-0.5290 
47.4-0.7415 

28.5-1.0520 
10.6 +0.9771 
40.41+1.1092 


o 

8 

-10 

-  6 

-  5 
+  I 
+  4 


36.8 

29-7 

II. 7 

34.3 
48.3 
40.6 

21.6 

36.6 
40.5 


+  4  19.1 

+  443-0 
835-7 
-"58.3 

-  814.7 

-  2    3.2 

+  034.3 


+1.2410 
-I. 1039 

+0.2870 
-o.6j88 
+0.0696 
+1.2543 
-0.7963 

+0.1589 
+1.0292 


-0.1777 

-0.1026 
-0.7669 
-0.7141 
-0.961 5 
+0.1885 

0.8421 


o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 


5416 

5413 
5412 

539^ 


-0.0876 
0.0912 
0.0918 
0.1052 


O.I  164 
0.1257 

0.I3I0 
O.I3I9 

^.1337^84 

0.1360 

o. 

0.I4I0 

O.I 


5396-0.1075 

5386 

5374 

5367 
5366 

5363 
5360 

5359 
5353 
5090 

5329 
5327 
5310I 

5293 
5284 

5283 
5283 
5283 
5278 
5270 

5264 

5242 

5236 

5224 
5222 

5218 
5216 
5216 
5216 


0.5800 
0.5803 

0.5833 
0.5858 

0.5884 

0.5924 

o. 


1370  -29-65 


509  +90+1 


-0.1576 
0.1589 
0.1702 
0.1809 
0.1871 

-0.1871 
0.1873 
0.1874 
0.190S 

0-1957 


+90I+ 
«5 


-0.1993 
0.2141 
0.2183 
0.2280 
0.2294 

-0.2329 

0.2345 

0.2351 

0.2352 

5210)  0.2412 

5207  -0.2463 
5206  0.2543 

5208  0.2582 

5211  0.2613 

5212  0.2622 

5222  -0.2664 
5228  0.2678 


-0.1863 


-0.1 
0.1760 
0.1673 

0.1574 
0.1 401 


5940^-0.1325 


+72 
+16 

«5 


M7 
+11 

^85 

^  A\ 
k-9 


o 

-49 
-41 


+90 -+32 


-31 

-58 
+48 

-65 
-61 

■+   2 

h"9o|+35 


+40 


-  1-67 
-18 
-24 

-65 
-70 

-70 
-58 
-50 
7 
-63 

4 


+58 

+51 
+11 

01 

2 
+19 
+26 


+90  + 
+90+29 


46 

4 

hi6 


+22 


854^+26 

10 

8 

-23 
+36 


-31 
I 


-34 
-68 

-75 

-76 


+90+13 
+90+23 

+90+34 
19 

+ 
+11 

+47 


-77 
59-26 
-78 
-38 
+90+31 
+  2-83 

+52 
+90 


-34 

+12 


-53 

-49 
-90 

-90 

-90 

-33 


^-191-90 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

OCTOBER. 


Th8  Star' 

9 

At  CoNjVNcnoK  in  R.  A. 

Unit* 
liicF» 

alMs. 

Name. 

Mag. 

Red 'ns  from 
I9I5'0> 

Apparent 

Declina^ 

tion. 

Wa^inxton 
Mean  lime. 

Hour 
An.... 

Y 

x" 

/ 

N. 

s 

Aa 

s 

w. 

•       / 

d     h     m 

h    m 

• 

« 

b 

Scofpii 

4.7 

+3.37 

-14.8 

-25  299 

11     6  54.9 

+  426.9 

+0.5924 

0.5962 

-^.1209 

fSfl 

-10 

A 

Scofpii 

4.6 

2-39 

14.6 

25   4.7 

7  55-0 

+  524.6 

+0.0538 

0.5966 

O.I 180 

*'27 

-40 

31  B. 

iScorpii 

5-4 

2.3^ 

14.4 

24 171 

8    2.1 

+  531.3 

-0.7519 

0.5967 

0.1177 

-151-90 

3 

Scoipii 

5-9 

2.39 

14.5 

24  59-8 

8x8.8 

+  547-4 

-0.0742 

0.5968 

O.I 169 

♦■20-47 

4 

Scoipii 

5-7 

2.41 

14.7 

26    1.2 

837.2 

+  6  5.0 

■fo.9ii8 

0.5970 

O.II60 

f64+io 

40  B. 

Scorpii 

5-4 

+2 .41 

-14.3 

-24  35-4 

948.0 

+  7  12.9 

-0.6495 

0.5975 

-O.I  125 

-10-90 

ft 

Scorpii 

30 

3-43 

14.6 

25  52.5 

953.1 

+  717.8 

+0.6220 

0.5976 

O.I 122 

f6o-8 

48  B. 

Scorpii 

4.9 

2-45 

14.4 

25  38.0 

"34-9 

+  8  55.4 

+0.1952 

0.5983 

O.IO7I 

^34 

-3^ 

50  B. 

Scorpii 

6.4 

2.44 

14. 1 

24  29.8 

II  48.5 

4.  9  8.4 

-0.9636 

0.5984 

0.1065 

-29 

■90 

65  B. 

Scorpii 

5-5 

2.49 

14.3 

26   6.2 

13  21.9 

+1037.9 

+0.4785 

0.5991 

O.IO18 

♦50 

-16 

85  B. 

Scorpii 

6.0 

+2.52 

-13.8 

-^5  159 

15  54.8 

-1055.6 

-0.6075 

0.6001 

-0.0940 

-9^8 

6 

Scoipii 

31 

2.56 

13-7 

25  23.6 

18  15.7 

-  840.6 

-0.6922 

0.6008 

0.0867 

-15-90 

a 

Scorpii 

1.2 

2.62 

13.6 

26  14.9 

21  18.5 

-  545-4 

-0.0883 

0.6017 

0.0772 

fl6-4« 

116  B. 

Scorpii 

6.2 

2.63 

13-5 

26  21.4 

22    2.4 

-  5  3.4 

-0.0349 

0.6020 

0.0749 

*-l9-4S 

134  B. 

Scoipii 

6.4 

2.73 

13.2 

27  18.1 

12     248.7 

-  029.1 

+0.5881 

0.6029 

0.0597 

f54-io 

118  B. 

Ophiuchi 

6.2 

+2.86 

-II. 7 

-26  24.1 

11  10.2 

+  731-1 

-0.6977 

0.6037 

-0.0326 

-I9> 

95  <^- 

Opliiuchi 

6.1 

2.92 

11.8 

27  39-7 

13  11.6 

+  927.5 

+0.5045 

0.6037 

0.0260 

M6-13 

36 

Ophi.  (istsiar) 

5-4 

2.89 

12. 1 

26  29.0 

14  18.6 

+1031.5 

-0.7040 

0.6037 

0.0223 

-2i'-90 

^3  ^ 

Ophiuchi 

54 

3.01 

"•3 

28    3.9 

17  13.6 

-1040.9 

+0.8316 

0.6034 

0.0128 

*62+6 

151  G. 

Ophiuchi 

6.0 

3.02 

10. 1 

26  12.5 

20  21. 1 

-  7413 

-1.0559 

0.6030 

h-0.0026 

-44j-^ 

163  G. 

Ophiuchi 

6.3 

+3-13 

-  9-9 

-27  50.8 

18     0  36.4 

-  336.8 

+0.6084 

0.6021 

+O.OII2 

^52 -s 

-V 

Sagittarii  (vor.) 

4.4 

3.16 

9.6 

2748.1 

2  11.5 

-2    5.7 

+0.5856 

0.6017 

0.0164 

♦•51-10 

4  G. 

vSagittarii 

6.2 

3.15 

9.2 

26  56.9 

232.4 

-  145.7 

-0.2671 

0.6016 

0.0175 

f  2p6o 

10  G. 

Sagittarii 

5-7 

3''^3 

9.0 

28    3.3 

535.2 

+  I  9.4 

+0.9144 

0.6006 

0.0273 

f62+Ii 

1 

66  B. 

Sagittarii 

4.7 

3-34 

70 

27    4-6 

13  36.4 

+  850.5 

+0.2503 

05972 

0.0526 

*32i^ 

67  B. 

Sagittarii 

6.4 

+331 

-6.6 

-2538.4 

13  52.2 

+  9   5-7 

-1. 1852 

0.5971 

+0.0534 

-51-^ 

♦-24-39 

68  G. 

Sagittarii 

6.2 

340 

6.2 

2641.3 

17  i6-3 

-II  38.7 

+0.0720 

0.5954 

0.0638 

X 

Sagittarii 

2.9 

336 

5-9 

25  28.3 

17  23.0 

-II  32.2 

-1. 1493 

0.5954 

0.0642 

-471^ 

69  G. 

Sagittarii 

6.3 

3  40 

6.2 

2648.6 

17  24.8 

-1130.5 

+0.2052 

0.5953 

0.0643 

^31-^31 

86  B. 

Sagittarii 

6.5 

3-40 

6.1 

26  38.3 

1744.2 

-II  11.9 

+0.0523 

0.5952 

00653 

♦■23'-40 

126  B. 

Sagittarii 

5.7 

+3.46 

-  4.2 

-25    5-9 

23  49-4 

-  521.7 

-1.0528 

0.5916 

+0.0835 

<P 

Sagittarii 

3-3 

352 

4.8 

27    4.8 

14    0    6.6 

-  5  5.2 

+0.9774 

0.5914 

0.0843 

f63+i6 

6 

Sagittarii 

2.1 

356 

3.8 

26  24.3 

349.9 

-  130.9 

+0.6276 

0.5890 

0.0951 

-13I-90 

162  B. 

Sagittarii 

6.4 

3-54 

30 

24  59-5 

5    2.9 

-  020.9 

-0.6865 

0.5881 

0.0985 

127  G. 

Sagittarii 

6.4 

3-56 

2.8 

25    3-7 

551.1 

+  025.4 

-0.5356 

0.5876 

0.1008 

-5 

-* 

172  B. 

Sagittarii 

5.8 

+3.56 

-  2.8 

-24  57.9 

6393 

-t-  I II. 7 

-0-5515 

0.5870 

+0.1030 

-5 

-& 

189  B. 

S^ttarii 

6.1 

360 

2.0 

24  47-5 

855.2 

+  322.2 

-0.4882 

0.5854 

0.1093 

-  I 

-76 

201  B. 

Sagittarii 

5-9 

3.66 

2.1 

26    3.1 

10  51.8 

+  5 14.1 

+1.0085 

0.5839 

O.I  146 

♦64 

+18 

* 

Sagittarii 

4.9 

3.66 

1.6 

25  24.3 

II  47.0 

+  6  7.2 

+0.4589 

0.5832 

0.II7I 

*S? 

-18 

208  B. 

Sagittarii 

6.1 

3-^3 

1-3 

24  19-5 

II  48.1 

+  6  8.2 

^.6359 

0.5832 

0.II7I 

-8 

-90 

X 

Sagittarii 

4.9 

+3.69 

-0.5 

-24  40.5 

15  39.9 

+  9  50.9 

■•^.1912 

0.5802 

+0.1273 

f36r32 

49 

Sagittarii 

5-5 

367 

"  0.3 

24    7.8 

15  45.8 

+  9  56.6 

-0.3508 

0.5802 

0.1275 

f  8,-65 

51 

Sagittarii 

5.8 

3-7<^ 

+  0.4 

24  54-3 

19  59.2 

-  9  59-8 

+1.0013 

0.5768 

0.1382 

f65,Vi6 

h 

Sagittiuii 

4.7 

3.77 

0.4 

25    4.3 

20  15.3 

-  944.4 

+1.2082 

0.5766 

0.1389 

4-65+36 

53 

Sagittarii 

6.3 

3-74 

1.2 

23  37-3 

21  32.6 

-  830.0 

-0.0894 

0.5755 

0.1420 

f22 

-4» 

274  B. 

Sagittarii 

6.1 

+3-74 

+  1.2 

-23  37.4 

21  39-8 

-  823.1 

-0.0699 

0.5754 

+0.1423 

+23 

-47 

329  B. 

Sagittarii 

6.1 

384 

3-5 

22  58.2 

16    6  26.0 

+  0  3.3 

+0.6025 

0.5680 

0.1627 

+63 

-10 

336  B. 

Sagittarii 

6-5 

3.84 

3.8 

22  50.0 

724.9 

+  0  59.9 

•K>.623I 

0.5672 

0.1648 

+64 

-9 

4 

Capriauni 

5-7 

390 

5-4 

22    4.3 

13  27.3 

+  649.0 

+0.8787 

0.5620 

0.1775 

+68 

^1 

V 

Capricomi 

5-3 

389 

8.8 

18  26.2 

^3    1-9 

-  7570 

-1.0693 

0.5538 

0.1957 

-26-90 

81  B. 

Capricomi 

6.4 

+3-94 

+  9.7 

-18  20.8 

16    3    8.2 

-  3  59.4 

^.3438 

0.5504 

+0.2027 

♦■17-64 

19 

Capricomi 

5-7 

3.95 

10.2 

18  14.6 

534.5 

-  1 38.2 

+0.0475 

0.5484 

0.2067 

^37- 

41 

21 

Capricomi 

6.5 

3-97 

10.9 

17  51.6 

8  18.4 

+  I   0.2 

+0.2224 

0.5462 

O.2II0 

h47- 

P 

Uranus 

6.0 

■    •    • 

•    •    • 

17  55-9 

859.6 

+  139-9 

+0.4417 

0.5459 

0.2I2I 

+59!- 

■IQ 

6 

Capricomi 

4.2 

3-99 

11.4 

17  34.1 

1036.5 

+  3  13-5 

+0.4109 

0.5444 

0.2144 

K58-2I 

29 

Capricomi 

5-5 

+3.98 

+13-0 

-15  31.3 

15    7.1 

+  735.0 

-0.7261 

0.5409 

+0.2208 

- 1- 

90 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

OCTOBER. 


Tub  Stak's 


Kamr. 


43 

A 

151  B. 
150  B. 

P 
170  B. 
z86  B. 

67 
352  B. 
197  G. 

263  B. 
22  B. 
16 
A 

19 
22 

136  B. 
75 
V 

lOI 

3 
4 

f 

35  B. 
47  B 
20  H». 

IS 

e 

26 

M 

e 

64 
66 

7 
zi 

16 

17 
18 

20 
21 

22 
23 

27 
28 

14  H. 

17  B. 
38  B. 

47  B. 


Caprioorni 

Capricomi 

Caprioorni 

Aquarii 

Aquarii 

Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 

Aquarii 
Piscium 
Piscium 
Piscium 
Piscium 

Piscium 
Piscium 
Piscium 
Piscium 
Piscium 

Piscium 

Piscium 

Piscium 

Arietis 

Arietis 

Arietis 
Arietis 
Arietis 
Arietis 
Arietis 

Arietis 
Arietis 
Arietis 
Arietis 
Arietis  (mean) 

Arietis 

Arietis 

Tauri 

Tauri 

Tauri 

Tauri 
Tauri 
Tauri 
Tauri 
Tauri 

Tauri 
Tauri 
Tauri 
Tauri 
Tauri 

Tauri 

Tauri 

Tauri 

Aurigse 

Aurigee 

Aurigse 


Red  'nsf  fom 


Aa 


5.5 

6.1 
6.0 

5-3 
6.0 
6.1 
6.4 

5.8 

6.3 

6.Z 

6.4 

5-7 
4.6 

5-4 

5.8 
6.2 

5.6 

6.5 

6.3 

3-7 
6.2 

6.1 

6.4 

5.8 

51 
6.4 

6s 

6.4 

5-9 

5.6 
6.2 

5-4 

5-7 
4.6 

5.8 
6.1 

5-9 
6.1 

5-4 

3.8 
5-6 

4.3 
4.1 

5.8 

6.5 
4.3 
30 
3-7 
5-2 

5-3 
5-6 

5-3 
6.0 

6.5 
6.0 


s 

+4 
4.00 

405 

4.06 

405 

+4.05 
4.07 
4.12 
4.12 
4.12 


+4.141+24 

413 

415 
4.18 

4.17 


04+15 


4 
16.9 

16.8 

20.0 

20.6 

+21.0 
21.6 
22.3 
23.6 

23-7 


+4.20 
4.21 

4-30| 

431 

4.40 

+4.48 
4.49 
4.52 
4-541 
4.55 

+4.58 
4.60 
4.60 
4.60 
4.63 

+4.65 
4.68 

4.73 
4-7ol 
4.75 
+4.87 
4.82 
4.87 

4.9€1 
4.87 

+4.87 
4.89 
4.88 

4.87 
4.88 


+4.88 
4.86 
4.87 
4.87 
4.87 


^ 


it 


-14 
II 

13 

9 
8 

7 
6 


26.3 
27.2 
27.1 
27.7 

+27.8 
27.7 
29.2 

295 
29.7 

+29.2 
29.1 
29.0 
28.8 
28.7 

+28.4 
28.1 
27.9 
27.8 
27.7 

+27.4 
26.6 
26.0 
26.0 
24.7 

+22.4 
22.3 
21.6 
20.9 
20.7 

+20.7 
20.6 
20.7 
20.6 
20.6 


+20.6 
20.6 
20.5 
20.4 
20.4 


+4.91 
4.94 
4.91 
4.96 
4.94 

+4.94 


Apparent 
Declina- 
tion. 


7 

5 

5 

■  5 

■  o 

•  I 

I 

3 
-  2 
I 
6 
8 
12 

+14 

14 

15 
16 

16 

+17 

17 

17 
16 

19 
+19 

19 
21 

19 
21 

+24 
22 

24 
25 
24 

+23 
24 
24 
24 
24 

N4 
23 
23 
23 
^3 


+20.0+25 

17.9 
16.9 

133 
12.01 


26 

25 
27 
27 

+11.54-27 


18 


19 


80 

21 
88 


254 

45-2 

6.9 

275 
14.6 

37-1 
590 
24.1 
26.1 

15-5 

9-7 
10. 1 

38.3 
19.2 

1.4 
27.9 

37-5 
29.7 

54.0 
30-5 

S5-0 

14. 1 

590 
59-7 
32.4 

24.6 
51-2 
38.0 
50.0 
6.4 

31.0 
29.2 
36.1 

39-4 

0-5 

258 

311 

11. 2 

3-7 
1-7 

51-2 
34.8 
12.4 

6.5 
17.7 

16.2 
41.4 

50.9 
48.0 

53 -o 
19.8 

15-9 
26.1 

45-6 

34.9 

55-6 
[Eph  15) 


At  CoKjrNCTioN  m  R.  A. 


Washinctoo 
Mean  Tune. 


d 
17 


h     m 

313-5 

537.5 

7    7-5 
20  26.5 

22  5.8 

23  45-9 
3  39-2 
941.2 

15  47-5 

16  52.5 

19  3-3 
6  27.9 

13  II. 2 


84 


h     m 

-  4 42.5 "^-8983 

-  223.1-1.3136 

-  056.0+0.4630 


.0915 
.9506 

-1. 1854 
.8674 
+1.1196 
+0.6267 
+0.7224 

+1.1892 
-1.1163 
-1.2785 
.1661 
-1.3883 
+11  24.8-0.0342 


88    028.0-1141.3 


636.6 

10  34.5 

12  19.2 
20  25.3 

817.4 
10  15.7 

13  3-1 
15  59-6 
17  53-1 

17  55-3 

18  2.6 

18  4.2 
18  21.6 
18  23.7 

18  27.6 
1835-9 


Hour 
Angle. 

H 


+"57-9 
1025.9 

-  848.8 
5  2.7 
048.3 

6437 
746.7 

953-6 
-3    1.8 

+  329-7 

16  9.0+  622.3 

1825.4+  834.7 

21  20.6 

21  55-7 

1833.^ 

^3    9-9 
12  19.4 

I    6.2 

3  17-6 

5  15.5 
844.8 

9  33-3 

14   9-3 

17  19.9 

19  21.2 

20  9.5 
20  45-3 


+  5238 
+  721.4 
+  8  8.2 
+  842.9 


-  544-1 

-  I  53.8 

-  012.3 

+  738.4 

-452-5 

-  258-1 

-  o  16.2 

+  234.5 
424.3 
426.4 

433-5 
435-1 
451-9 

4  53-9 

457-6 

5  5-7 


19  8.0+  536.7 
+  622.0 
+  622.6 


+11  58.9+1. 0142 
+  8  0.9+1.0844 
-II  30.9-0.3569 
+  1 15.4-1.0687 

-1020.4-0.7422 

-  813.0+0.4833 

-  618.6-0.9860 

-  255.6-1.3360 

-  2   8.5-0.6688 

+  2  19.0I-0.6533 

.4874 

+0.1586 

+1.1913 
-I. 1749 

9017 
+0.2767 

-1-3358 
+1.0999 
+0.9536 

-1.0802 
+1.2897 
-o.  1946 
8030 
+0.5580 

+0.756 


85 


86 


19  54.8 

19  55-4 

20  25.4I+  651.6 
5  52.6-  8  0.1 


11  16.2 

057-9 
6  19.8 

838.2-  6 


-  247.4 
+1026.5 

-  822.6 

8.9 


7505 
o3jfc 

■^0.3819 

+0.5238 

+0.3211 

+0.3578 
+1.0133 
+0.8982 
+1.0389 

+0.9477 

-0-5952 
-0.6973 
+0.6654 
-1. 0901 
-0.6912 

-1.0097 


0.5321 

0.5305 
0.5296 

0.5218 

0.5209 

0.5201 
0.5182 

0-5157 
0.5134 
0.5131 
0.5124 
0.5096 
0.5085 
0.5082 
0.5080 

0.5077 

0.5077 
0.5086 

0.5092 

0.5119 

0.5155 
0.5161 

0.5168 

0.5180 

0.5182 

0.5199 
0.5210 

0.5218 

0.5221 

0.5223 

0.5237 
0.5261 

0.5276 

0.5283 

0.5314 

0.5358 
0.5365 
0.5374 
0.5384 

0.5390 
0.5390I+0 

0.5391 
0.5391 

0.5392 
0.5392 

0.5392 
0.5392 
0.5394 
0.5396 
0.5396 

0.5398 

0.5423 

0-5435 

0.5457 
0.5461 

0.5462 


2355  ^-76  + 


+0. 
0.2379 

0.2394 
0.2505 

0.2515 

■^0.2526 
0.2548 
0.2 
0.2 
0.2601 

+0.2606 
0.2619 
0.2616 
0.2612 
0.2607 

+0.2600 
o. 

0.2505 
0.2474 
0.2365 

+0.2231 
0.2205 
0.2181 
0.2137 
0.2127 

+0.2065 

0.2020 

991 


6 

-42R5 

+65-19 

36  -48 

9-90 

6-90 

h  4-90 


576  f83+i9 

598  +82  -I  I 

+85-6 

f85  +25 

-18-90 

33-88 

+34  -52 
-471-78 

+41 


2599  +90  + 


o. 
o. 
o. 

+0. 
o. 
o. 
o. 
o. 

+0. 
o. 
o. 
o. 
o. 


o. 
o. 
o. 
o. 

+0. 
o. 
o. 
o. 
o. 

+0.1091 

0.0883 

0.0760 

0.0439 

0.0311 
+0.02  ;6 


971 

914 
816 

749 
720 

575 

345 

305 

247 
186 

146 

M5 
142 

142 

135 
135 

133 

1 

119 
102 
102 


Umit. 

ingPai^ 

allete. 


N, 


+ 

+17 

^52 


979  ^90  +35 


-  7 


-23 


S. 


1-45 
II 

+901+18 


-61 
-78 

1-75 
13 


*-25 
-17 

^■  4 

^73 
-121-74 

-46-73 
7-73 
8-72 
-62 
-27 


3 
-28I-71 


-70 


^■59  -18 
-56-68 

+90+30 
+90+22 


-66 


^■75+56 


+32 

-  3 
+82 


-36 
-^5 

+  3 

+90+14 
+41  -27 
+67-  6 

+79+  I 
+63-  9 

+65-  7 
I 
+901+23 

+90+33 
+90+27 

+10-58 

+  3-63 

+90+13 
-26-62 

+  3-60 
-19-62 


30  +90+3 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

OCTOBER. 


Tte  Stax's 

At  Conjitnchdn  nr  R.  A. 

ingPu- 
aUds. 

Name. 

Mac. 

Red 'ns  from 

X9I5-0. 

Apparent 

Dedina- 

tion. 

Washinston 
Mean  lime. 

Hour 

Y 

7f 

/ 

N   & 

Aa 

A  ^  •       V^ 

8 

0       / 

d     h     xn 

h     m 

•        • 

354  B 

.  Tauri 

6.4 

+4.91 

+10.2 

+27  52.5 

M  13  43- 1 

-  I  14.3 

-0.8528 

o.5464]40.oi34l- 

-8-62 

107  B. 

.  Aurigs 

6.5 

4.87 

8.6 

27  36.6 

20  28.3 

+  5  17.0 

-0-5237 

0. 5462  p-0.0039  \ 

H3I-46 

112  B 

.  Aurigap 

5-7 

4.84 

8.7 

2652.5 

21    3.1 

•«-  5  49.7 

+0.2905 

0.5461 

0.0043 

1^1      0 

406  B. 

Taun 

5.6 

4.84 

6.9 

27  56.7 

«7    3  159 

+11  50.6 

-0.9712 

0.5456 

0.0193 

-16-62 

136 

Tauri 

4.6 

4.82 

6.6 

27  35-7 

420.4 

-II   7.1 

-0.6045 

0.5457 

0.0219 

^8-53 

139 

Tauri 

4.7 

+4.74 

+  6.6 

+25  56.8 

6  29.1 

-  9   2.7 

■^i.i'j^i 

0.5452^0.0270 
0.5450I  0.0302 

h90+52 

41S  B. 

Tauri 

6.1 

4-79 

5.8 

27  34.2 

7  49-3 

"  7  45-2 

-0.6678 

V  5-# 

e 

Geminorum 

3.2 

4.53 

1.6 

25  13-0 

28    327.2 

+11 12.8 

+0.8948 

0.5409   0.0759 

h90j+26 

37 

Gemtnorum 

5-7 

4.48 

+  0.3 

25  29.0 

8  41.9 

-  743.1 

+0.1707 

0.5394   0.0876 

^53ri4 

39 

Geminorum 

6.2 

4-49 

-03 

26  11.6 

zo  18. 1 

-  6  lo.o 

-0.7582 

0-538^ 

0.0912 1- 

-  1-64 

40 

Geminorum 

6.3 

+4.49 

-  0.4 

+26    1.8 

10  36.6 

-  552.2 

-0.6059 

o.5388rO-09i9|+  9f-58 

eo 

Geminorum 

5-2 

4.41 

o.i 

24  20.3 

12    0.4 

-  431-1 

+I.I343 

0.5384 

0.0949  Ik^ +43 

48 

Geminorum 

5.8 

4.36 

1.2 

24  16.3 

1640.4 

-  0  0.4 

+0.7397 

0.53701  0.10511^+14 

52 

Geminorum 

6.1 

4.38 

1.8 

25    2.0 

1742.7 

+  0  59.8 

-0.2114 

0.5366 

0.1073  +31I-36 

A 

Geminorum 

5-1 

4.33 

2.7 

25  12.8 

21494 

+  4  58.4 

-0.8694 

0.5353 

0.1160 

■  7-*5 

B.  D.+23°  1744 

6.4 

+4.21 

-30 

+23    4.1 

29    2  16.1 

+  9  16.5 

+0.9586 

0.5338 

-0.1251  +9of+j6 

176  B. 

Geminorum 

6.3 

4.23 

4.1 

24  33  0 

4  47-6 

+11 430 

-0.9944 

05329 

0.1302 

•16-65 

z8i  B. 

Geminorum 

6.0 

4.22 

4.1 

24  24.9 

515-0 

-1150.4 

-0.90^9 

0.5327 

0.1311 

ior66 

187  B. 

Geminorum 

6.3 

4.17 

3-9 

23  12.9 

6    6.8 

-II   0.4 

-•0.3008 

0.5324 

0.1328  f6i(-i5 

292  B. 

Geminorum 

6.3 

4.13 

3-9 

22  36.0 

715.6 

-9  53-8 

+0.8239 

0.5320 

0.1351 

9oh-i6 

82 

Geminonun  - 

6.3 

+4.13 

-4.7 

+23  21.1 

943.0 

-  731-1 

-0.3399 

0.53" 

-0.1399  *^24|-46 

9 

Cancri 

6.2 

4.01 

6.4 

22  52.6 

18  13.8 

+  0433 

-1.0786 

0.5282 

0.1561  - 

^2-67 

M 

Cancri 

5.5 

3.97 

6.2 

21  49.6 

18  56.9 

+  125.0 

-0.0413 

0.5280 

0.1574  * 

41-32 

49  B. 

Cancri 

6.0 

3-87 

7.2 

21    0.9 

80     I    3.3 

+  7  19.7 

-0. 1464 

0.5259 

0.1683  + 

35r39 

V 

Cancri 

5-5 

Z1^ 

8.2 

20  43.7 

7    5.7 

-1049-3 

-0.8812 

0.5238 

0.1786  - 

6-69 

39 

Cancri 

6.5 

+3-73 

-  8.8 

+20  18.4 

1044  I 

-  717.7 

-1.0808 

0.5227 

-0.1846  - 

20-70 

40 

Cancri 

6.5 

3-73 

8.8 

20  16.2 

10  46.6 

-  7  15-3 

-1.0490 

0.5227 

0.1847  - 

iS-70 
3-7« 

102  B. 

Cancri 

6.5 

3-71 

8.7 

19  58.1 

10  52.0 

-  7  10. 1 

-0.7381 

0.5226 

0.1848  + 

e 

Cancri 

6.3 

3-71 

8.6 

19  506 

10  54.6 

-  7    7-5 

-0.6100 

0.5226 

0.1849  + 

ia-67 

d 

Cancri 

4.2 

365 

8.7 

18  27.9 

13    0.9 

-  5    5-2 

+0.4969 

0.5220 

0.1883  + 

75^« 

2I-71 

X3,B. 

Cancri 

6.1 

^Z'^Z 

-9-3 

+19    8.9 

16   0.2 

-  2  II. 5 

-0.8142 

0.5211 

-0.1930  - 

Cancri  (var.) 

6.2 

356 

9.2 

17  33-2 

18  19. 1 

+  0  3.1 

+0.4653 

0.5204 

0.1965  + 

'V'i 

81 

Cancri 

6.4 

3.38 

9.6 

15  20.2 

81    2  48.0 

+  816.5 

+ 1. .1407 

0.5182 

0.2088  H 

^Vaa 

TT 

Cancri 

5.6 

338 

10. 1 

15  17.5 

4  15-0 

+  940.8 

+0.8841 

0.5179 

0.2108  ^ 

^+10 

227  B. 

CAncri 

6.4 

336 

10.7 

15  43-8 

7  16. 1 

-II  23.6 

-0.2307 

0.5173 

0.2149  ^ 

31^49 

7 

Leon  is 

6.2 

+325 

-"•5 

+14  45-4 

14  38.9 

-  414.3 

-0.8030 

0.5159 

-0.2242 

0^5 

II 

Leon  is 

6.5 

3-24 

11.7 

14  43-7 

15  43-9 

-  3  "-2 

-1 .01 64 

0.5158 

0.2255  -1 

14,-75 

* 

Leon  is 

5-^ 

3.20 

12.0 

14  24.5 

1837.2 

-  023.2 

-1.3270 

0.5154 

0.2289  -I 

18 

Leonis 

5.8 

314 

11.4 

12  11.9 

19  59-3 

+  0  56.4 

+0.7221 

0.5152 

0.2305  ♦< 

^\\ 

19 

Leonis 

6.4 

3.12 

11.4 

"  57-5 

2031.2 

+  127.4 

+0.8560 

0.5152 

0.23 1 1  ^ 

^+6 

R 

Leonis  (var.) 

^ 

5-10 

+3.12-11.4 

+11  49.2 

20  35.0 

+  135^.1 

+0.9890 

0.5151 

-0.2312 1+5 

K)|+l4 

NOVE 

MBER. 

V 

Leonis 

50 

+3-08 

-"•5 

+12  50.8 

1     I  59.1 

+  645.3-1-3709 

0-5147 

-0.2370  -A 

Qp73 

A 

Leonis 

4.6 

+2.97 

-12.4 

+10  24.7 

655.8 

+11 33.1 +0.0388 

0.5144 

-0.2420  M 

^'i 

44 

Leonis 

5-9 

2.87 

131 

9  12.8 

15  45-4 

-  3  53-2 

-0.8617 

0.5146 

0.2498  - 

3-»' 

48 

Leonis 

5-2 

2.78 

13.0 

7  23.3 

2037.4 

+  050.0- 

-0-1599 

0.5150 

0.2537  +3 

5-50 

35 

Sextantis 

6.1 

2.72 

12.9 

5  "-4 

2    0  58.0 

+  5    2.8+1. 0412 

0.5154 

0.2567  +9 

0+14 

37 

Sextantls 

6.3 

2.72 

13.6 

649.1 

2  21.0 

+  623.3-1.0222 

0.5157 

0.2576  -I 

3-83 

d 

Leonis 

5.0 

+2.62 

-13-5 

+  4    4.2 

940.2 

-1030.8j-0.0459 

0.5170 

-0.2618  +4 

1-45 

P' 

Leonis 

5-7 

2.54 

13-4 

2  24.8 

12  53.1 

-  7  23  •81+0.8365 

0.5179 

0,2633  ^ 

3+1 

iUo 

r  A 

75 

Leonis 

5-4 

2.52 

14.0 

228.5 

18    4.0 

-  2  22.4j-0.5971 

0.5194 

0.2654  +n 

76 

Leonis 

6.0 

2.51 

13-9 

2    6.8 

1853-1 

-  134.8j-0.4387 

0.5196 

0.2657  *^2< 

)-<! 

359  B. 

Leonis 

6.3 

a.48 

13-6 

035.7 

21    4.4 

+  032.5.+0.5526 

0.5204 

0.2663  ♦•73 

"1 

79 

Leonis 

5-5 

f2.49 

-14.0 

+  I  52.2 

21  26.2 

^■  053.6.-0.8656 

0.5205 

-o.2664r  I 

,!^ 

LEpi 

Ills) 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

NOVEMBER. 


Thb  Star's 

At  CoNjxmcnoN  in  R.  A. 

TJmit- 
ingPar- 

aUds. 

Name. 

Mag. 

Red 'ns  from 

ApiMuvnt 
Declina- 
tion. 

Washington 
Mean  Time. 

Hour 
Angle, 

H 

Y 

7f 

/ 

N. 

s 

8 

Ai 

VJ- 

•       / 

d     h     m 

h    m 

0 

0 

V 

Leonis 

4.5 

+2.41 

-14.0 

-  021.5 

8     3  50.0 

+  7   5.5 

-0.2689 

0.5230 

-0.2678 

f29 

-58 

431  B. 

Leonis 

6.2 

2.39 

13.6 

158.2 

4  33-2 

+  747-3 

+11995 

0.5233 

0.2679 

f88 

+26 

78  B. 

Virginis 

6.5 

2.24 

14. 1 

515.0 

21  55.8I+  037.0 

-0.1003 

0.5323 

0.2668 

^■37 

-48 

<l 

Virginis 

5-3 

2.17 

14.1 

859.2 

4    7    7.0 

+  930.2 

+1.2570 

0.5384 

0.2632 

f8i 

+32 

X 

Vugixus 

4.8 

2.16 

14.5 

7319 

NEW 

9  39-4 
MOON, 

+"57-5 

-0.8833 

0.5402 

0.2619 

-  5 

-90 

118  B. 

Ophiuchi 

6.2 

+2.63 

-10.4 

-26  24.1 

8  19  29.6 

-  621.7 

-0-5059 

0.6152 

■^•0313 

-9 

-78 

95  0. 

Ophiuchi 

6.1 

2.68 

IO-3 

27  39.6 

21  27.0 

-  429.4 

40.6808 

0.6152 

0.0246 

*-59 

-  4 

36 

Ophi.  (1st  star) 

5-4 

2.64 

10.9 

26  28.9 

22  31.8 

-327.5 

-0.5063 

O.6151 

0.0209 

-10 

-78 

43  ^ 

Ophiuchi 

5-4 

+2.74 

-9.8 

-28   3.9 

9     I  21.0 

-  045.7 

+1.0098 

0.6149 

-O.OII3 

f62 

+19 

136  G. 

Ophiuchi 

6.3 

2.72 

9.2 

25  52.3 

239.4 

+  029.3 

-I. 1668 

0.6147 

0.0068 

-53 

-00 

151  G. 

Ophiuchi 

6.0 

2-75 

9.0 

26  12.5 

422.5 

+  2   7.9 

-0.8417 

0.6144 

-0.0009 

-30I-90 

^63  G. 

Ophiuchi 

6.3 

2.83 

8.6 

27  50.8 

829.4 

+  6  4.0 

+0.8029 

0.6135 

+O.OI3I 

f62 

+  4 

X 

Sagittarii  (var.) 

4.4 

2.85 

8.4 

2748.1 

zo    1.4 

+  731-9 

+0.7831 

0.6130 

0.0183 

f62 

+  3 

4G. 

Sagittani 

6.2 

+2.84 

-8.2 

-26  56.9 

10  21.6 

+  7  51-3 

--0.0552 

0.6129 

+0.0194 

"3 

-46 

10  G. 

Sagittarii 

5-7 

2.91 

7.8 

28   3-3 

13  18.4 

+1040.4 

+1.Z124 

O.6118 

6.0293 

462 

+29 

66  B. 

Sagittarii 

4.7 

2.99 

6.2 

27    4.5 

21    4.3 

-  5  53.8 

+0.4716 

0.6081 

0.0549 

446 

-16 

^75- 

Sagittarii 

6.4 

2.96 

5-9 

25  38.4 

21  19.6 

-  539.2 

^.9407 

0.6080 

00557 

-32 

-90 

68  G. 

Sagittarii 

6.2 

303 

5-5 

2641.3 

10    037.4 

-  2  29.9 

+0.3016 

0.6060 

0.0663 

436-26 

X 

Sagittarii 

2.9 

+3.cd 

-  5.3 

-25  28.3 

0  43-9 

-  2  23.7 

-0.9004 

0.6059 

+0.0666 

-29 

-90 

69  G. 

Sagittarii 

6.3 

304 

5.5 

2648.6 

045.6 

-  2  22.1 

+0.4329 

0.6059 

0.0667 

+44 

-18 

86  B. 

Sagittarii 

6.5 

303 

5-4 

26  38.3 

I    4.4 

-  2   4.0 

+0.2829 

0.6057 

0.0677 

436 

-27 

126  B. 

Sagittani 

5-7 

308 

3.8 

25    5-9 

658.5 

+  3350 

-0.7966 

0.6017 

0.0860 

-20 

-90 

<P 

Sagittarii 

3-3 

314 

4.3 

27    4.8 

715.1 

+  351-0 

+1.2029 

0.6015 

0.0869 

+63 

+38 

6 

Sagittarii 

2.1 

+3-17 

-3.4 

-26  24.3 

10  51.9 

+  7  18.8 

40.8637 

0.5987 

+0.0977 

464 

+  8 

162  B. 

Sagittarii 

6.4 

3-15 

2.8 

24  59-5 

12    2.8 

+  826.7 

-0.4292 

0.5978 

O.IOI2 

+  I 

-71 

127  G. 

Sagittarii 

6.4 

316 

2.6 

25    3.7 

12  49.6 

+  9  II. 5 

-0.2794 

0.5972 

0.1034 

♦■  9 

-60 

172  B. 

Sagittani 

5.8 

3-17 

2.6 

24  57.9 

13  36.5 

+  9  56.5 

-0.2941 

0.5965 

0.1057 

4  9|hSi 

189  B. 

Sagittani 

6.1 

3-20 

1.9 

24  47-5 

1548.5 

-II  56.9 

-0.2290 

0.5947 

0.II20 

412-57 

201  B. 

Sagittarii 

5-9 

+3-25 

-  1-9 

-26    3.0 

17  41.8 

-10  8.2 

+1.2485 

0.5931 

+O.II73 

464444 

* 

S^ttarii 

4.9 

3-25 

1.6 

25  24.3 

18  35-6 

-  9  16.6 

+0.7080 

0.5923 

O.I 197 

464'-  3 

208  B. 

Sagittarii 

6.1 

3.22 

1-3 

24  19-5 

1836.7 

-915.5 

-0.3712 

0.5922 

O.I  198 

+  6-66 

1 

X 

Sagittarii 

4.9 

3.28 

0.6 

24  40.5 

22  22.2 

-  539.2 

+0.4487 

0.5888 

0.1299 

450I-18 

49 

Sagittarii 

5-5 

3.26 

-0.3 

24    7-8 

22  28.0 

-  533.6 

-0.0857 

0.5888 

0. 1302 

421 

-48 

51 

Sagittarii 

5.8 

+3-34 

+  0.3 

-24  54.4 

11    234.8 

-  1 36.7 

+1.2528 

0.5849 

+0.1408 

+65 

+43 

53  « 

Sagittarii 

6.3 

332 

1.0 

23  37-3 

4    5-9 

-  0  9.2 

+0.1784 

0.5834 

0.1446 

+37 

-33 

274  B. 

Sagittarii 

6.1 

3-32 

I.O 

23  37.5 

412.9 

-  0  2.5 

+0.1978 

0.5834 

0.1449 

+38 

-32 

329  B. 

Sagittarii 

6.1 

3-41 

3-0 

22  58.3 

12  46.8 

+  8 II. 5 

+0.8703 

0.5750 

O.I65I 

467 

+  7 

336  B. 

Sagittarii 

6.5 

3-42 

3-3 

22  50.0 

1344.4 

+  9   6.9 

+0.8916 

0.5740 

0.1672 

467 

+  8 

4 

Capriconii 

5-7 

+3-47 

+  4.6 

-22    4.3 

19  39.2 

-  9  ".7 

+1.1496 

0.5681 

40.1797 

f68 

+28 

0 

Capricomi 

5-6 

3-44 

6.7 

18  51.8 

12    041.9 

-  420.1 

-1.1779 

0.5630 

0.1895 

-36 

-90 

V 

Capricomi 

5-3 

3'A& 

7.8 

18  26.2 

5    3  3 

-  0  8.2 

-0.7723 

0.5588 

0.1974 

-  7 

-90 

81  B. 

Capricomi 

6.4 

3-52 

8.6 

18  20.9 

9    5-6 

+  345.5 

-0.0522 

0.5548 

0.2042 

f32 

-46 

19 

Capricomi 

5.7 

3-54 

9.1 

18  14.6 

II  29.7 

+  6  4.5 

+0.3365 

0.5525 

0.2081 

+53 

-25 

94  B. 

Capricomi 

5.7 

+352 

+10.0 

-16  21.4 

12  47.2 

+  7  19.3 

-1.3254 

0.5512 

+0.2 1 01 

-50 

-79 

21 

Capricomi 

6.5 

3-57 

9-7 

17  51.6 

14  11.3 

+  840.5 

+0.5108 

0.5500 

0.2122 

+63 

-16 

Uranus 

6.0 

•    •    • 

•    •    • 

17  52.0 

15  "-7 

+  938.8 

+0.7316 

0.5483 

0.2135 

472 

-  3 

0 

Capricomi 

4.2 

3-59 

10.2 

17  34.1 

z6  27.6 

+10  52.1 

+0.6983 

0.5478 

0.2155 

♦•721-  5 

29 

Capricomi 

5-5 

3.58 

11.8 

1531-3 

20  55.0 

-  849-7 

-0.4295 

0.5438 

0.2216 

+15-69 

42 

C^ipricomi 

51 

+367 

+14.0 

-14  25.4 

18    854.7 

+  2  46.1 

+1.1839 

0.5337 

+0.2354 

476  +26 

A 

Capricomi 

5.5 

3  64 

15-5 

II  45.2 

II  17.7 

+  5   4-5 

-1.0173 

0.5318 

0.2378 

-16-90 

i=?i  B. 

Capricomi 

6.1 

3-68 

153 

13    6.9 

12  47-3 

+  631. 1 

+0.7501 

0.5307 

0.2392 

+77 

-  3 

96  B. 

Aquarii 

6.5 

365 

16.4 

1042.5 

1441.1 

+  821.3 

-1.2939 

0.5293 

0.2409 

-39 

-89 

6 

Aquarii 

4.3 

3-71 

19.0 

8  12. 1 

14    2    2.1 

-4  39-1 

-I. 1282 

0.5216 

0.2493 

-22 

-90 

150  B. 

Aquarii 

6.0 

+3.73 

+18.5 

-  9  27.5 

2    3-3 

-  438.0 

+0.1906 

0.5216 

+0.2493 

+51 

'33 

tEph  isJ 
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NOVEMBER. 


1 

1 

umst* 

Ths  Star's                                       1 

At  CoNjuxcnoN  is  R.  A.                   | 

insFitf. 

J 

1 

alleb. 

1 
Nainr. 

1 

Mag. 

Red 'ns  from 

J9I5.0. 

ApfMrent 
Declina- 
tion. 

Washington 
Mean  Time. 

Hour 

Y 

3f 

/ 

N. 

s. 

Aa 

^ 

s 

11 

0       t 

d     h     m 

h    m 

• 

• 

p 

Aqiiarii 

5-3 

+3-73 

+19.2 

-  8  14.6 

H    342.5 

-  3    I.8I-O.6676I 

0.5206+0.2503! 

+  6p8S 

170  B. 

Aquarii 

6.0 

3-73 

19.7 

7  37-1 

522.5 

-  I  24,8 

-0.9035 

0.5196 

0.2512 

-  6 

-90 

186  B. 

Aquarii 

6.1 

376 

20.3 

659.0 

915-7 

+  221.2-0.5902 

0.5174 

0.2532 

fii 

-«a 

67 

Aquarii 

6.4 

Z'^Z 

20.9 

724.1 

15  18.2 

+  812.7+I.3881 

0.5144 

0.2556 

+77 

+49 

252  B. 

Aquarii 

5-8 

3.85 

22.3 

526.1 

21  25.5 

-  9  50-9 

40.8885 

0.5118 

0.2574 

f85 

+  4 

197  G. 

Aquarii 

6.3 

+3.86 

+22.5 

-  5  15-5 

22  30.7 

-  847-7 

+0.9829 

0.5113 +0.2576 

*«5 

+10 

22  B. 

Piscium 

6.4 

3.92 

255 

-  0  lO.I 

15  12  10.4 

+  428.0-0.8778 

0.5071 

0.2588 

-3ho 

9 

Pisciuin 

6.4 

3-93 

25.8 

+  0  39.8 

14    7-5 

+  621.6 

-1.2574 

0.5066 

0.2587 

-31 

-89 

16 

Piscium 

5-7 

396 

26.5 

138.3 

18  56.6 

+11   2.4 

-1.0529 

0.5057 

0.2582 

-I5h8» 

X 

Piscium 

4.6 

3-99 

26.4 

I  19.2 

21  55-7 

-10  3.7 

+0.0563 

0.5053 

0.2577 

f46 

-40 

19 

Piscium 

5-4 

+4.00 

+27.2 

+  3    1.4 

16    0  13.3 

-  7  50-0 

-I  1734 

0.5050+0.2572 

-23-^7 

22 

Piscium 

5-8 

4.04 

27.2 

2  27.9 

3  lo-o 

-  458.4-10.1784 

0.5047 

0.2564 

*53 -33 
+90^28 

25 

Piscium 

6.2 

4.05 

27.0 

137.5 

3  45-4 

-  424.0 

+1.2285 

0.5047 

0.2563 

51 

Piscium 

5.6 

4.22 

29.1 

6  29.7 

17    035.0 

-  8 10.3 

+1.2547 

0.5053 

0.2466 

^90*32 

136  B. 

Piscium 

6.5 

4.26 

29.6 

854.0 

5  I4-0 

-  3  39.3  -0.2032 

0.5060 

0.2435 

^■32 -52 

75 

Piscium 

6.3 

+4.41 

+304 

+12  30.6 

18  31.3 

+  9  14.8 

^.9508 

0.5089 

+0.2327 

"2"" 

V 

Piscium 

3-7 

4.56 

303 

14  55.0 

18     725.1 

-  2  14.1 

-0.6554 

0.5129 

0.2195 

f  8-75 

^"80- 8 
-  7-74 

XOI 

Piscium 

6.2 

4.57 

30.0 

14  14. 1 

937.7 

-  0  5.4 

+0.5694 

0.5137 

0.2169 

W5 

Piscium 

6.1 

4.62 

302 

15  590 

II  36.7 

+  150.0 

-0.91 1 1 

0.5144 

0.2146 

3 

Arietis 

6.4 

4.66 

30-1 

16  59.8 

15    7-6 

+  5  14.7 

-1.2715 

0.5157 

0.2103 

-37  -73 

4 

Arietis 

5-8 

+4.66 

+30.0 

+1632.5 

15  56-5 

-»-  6   2.1 

-0.6037 

0.5160 

+0.2092 

+11-70 

t 

Arietis 

5-1 

4.72 

29.7 

17  24.7 

2034.7 

+1031.9 

-0.6002 

0.5178 

0.20^2 

1-II 

-^ 

35  B. 

Arietis 

6.4 

4.75 

295 

17  51-2 

23  46.7 

-10  21.9 

-0.4419 

0.5192 

0.1988 

+19-^ 

47  B. 

Arietis 

6.5 

4.77 

293 

17  38.0 

19     I  48.9 

-  823.4 

+0.20li 

0.5200 

0. 1959 

<'54-?4 

20  H> 

.  Arietis 

6.4 

4.78 

28.9 

16  50.0 

237.5 

-  7  36.3 

+  1.2360 

0.5204 

0.1948 

+90'*„?Q 

'^ 

Arietis 

5-9 

+4.81 

+293 

+19    6.5 

3  13.6 

-  7    1.3 

-1. 1408 

0.5206J+0.1939 

-2S-71 

Arietis 

5.6 

4.85 

28.9 

19  31.0 

657.8 

-  3  24.0 

-0.8761 

0.5223 

0.1883 

-6-70 

26 

Arietis 

6.2 

4.92 

28.1 

19  29.2 

13   8.5 

+  235.3 

+0.2908 

0.5248 

0.1787 

*6o-iS 

V 

Arietis 

5-4 

4.99 

27.8 

21  36.1 

17    7.8 

-♦■  627.1 

-1-3373 

0.5267 

0.1721 

-59^-&4 

M 

Arietis 

5-7 

4.97 

27-4 

19  39-5 

18  52.9 

-»■  8  8.9 

+I.I02d 

0.5274 

0.1692 

.90 

■^51 

e 

Arietis  {mean) 

4.6 

+5-07 

+26.3 

+21    0.5 

80    3    1-3 

-758.1 

+0.9346 

0.5310 

+0.1548 

^90 

+21 

64 

Arietis 

5.8 

5.26 

243 

2425.8 

14  55-7 

+  3  33.3 

-I -1339 

0.5360 

0.1321 

-28 

-66 

66 

Arietis 

6.1 

5.22 

23.8 

22  31. 1 

16  54.4 

+  528.1 

+1-2373 

0.5368 

0.1281 

+85'*49 

7 

Tauri 

5-9 

5-29 

234 

24  II. 2 

19  42.1 

-»■  8  10.3 

-0.2573 

0.5378 

0.1224 

+29-40 

II 

Tauri 

6.1 

5-34 

22.8 

25    3-7 

22  38.9 

+11    1.3 

-0.8741 

0.5389 

0.1 163 

-  M5 
*-75    0 

16 

Tami 

5-4 

+532 

+22.3 

+24    1.7 

21    032.7 

-II   8.5 

+0.4856 

0.5396 

+0.1 123 

17 

Tauri 

3-8 

532 

22.3 

23  51.2 

034.8 

-II   6.5 

+0.6844 

0.5396 

0.1122 

fg«+ii 

18 

Tauri 

5.6 

5-34 

22.3 

24  34.8 

042.2 

-1059.4 

-0.1062 

05397 

0.1 120 

^37  -30 

9 

Tauri 

4.3 

5-33 

22.3 

2412.5 

043.8 

-1057.8 

+0.3086 

0.5397 

0.1119 

<-62-  0 

20 

Taiui 

4.1 

5-32 

22.2 

24   6.5 

I    1.2 

-1041.0 

+0.4501 

0.5398 

0.1113 

^72 

_  2 

31 

Tauri 

5.8 

+5-33 

+22.2 

+24  17.8 

I    SZ 

-1038.9 

+0.2470 

0.5398 

+0.1112 

4-58-12 

+60-10 

+901+26 
f9o[-no 

22 

Tauri 

6.5 

5.33 

22.2 

24  16.2 

I    7.2 

-1035.2 

+0.2835 

0.5398 

O.IIII 

23 

Tauri 

4.3 

5-31 

32.2 

23  41.4 

I  15-5 

-1027.2 

-10.9402 

0.5399 

O.I  108 

7 

Tauri 

3-0 

5-32 

22.1 

23  51.0 

147-7 

-  9  56.CX 

+0.8237 

0.5401 

0.1097 

27 

Tauri 

3-7 

5-33 

21.9 

2348.0 

234.6 

-  9 10.7 

+0.9628 

0.5403 

0.1080 

+90+28 

28 

Tauri 

5-2 

+5-33 

+21.9 

+23  53.0 

2352 

-  9  lO.I 

+0.8714 

0.5403 

+0.1080 

+90 +25 

14  H. 

Tauri 

5-3 

5.38 

21.7 

25  19.8 

3    5.2 

-  841. 1 

-0.6762 

0.5405 

0.1069 

<■  5-^5 

P 

Tauri 

5.6 

5-47 

19.6 

26  15.9 

12  33.0 

+  027.8 

-0.7997 

0.5434 

0.0861 

-3-64 

X 

Tauri 

5.3 

5-47 

18.3 

25  26.1 

17  56.7 

+  540.6 

+0.5538 

0.5448 

0.0739 

^Z2^S 

17  B. 

Aurigae 

6.0 

5.61 

14.5 

27  45-6 

82    738.5 

-  5  5.4 

-1.2340 

0.5473 

0.0419 

-45-62 

38  B. 

Aurigae 

6.5 

+5.61 

+13.0 

+27  34-9 

13    0.4 

+  0  5.5 

-0.8455 

0.5478 

+0.0291 

-7^2 

47  B. 

Aurigae 

6.0 

563 

12.4 

27  55.7 

15  18.7 

+  2  19. 1 

-I. 1693 

0.5479 

0.0236 

-36-62 

354  B. 

Taun 

6.4 

5.63 

ZI.O 

27  52.5 

20  23.5 

+  713.5 

-1.0222 

0.5481 

■K>.OII4 

-21-62 

107  B. 

Aurigae 

6.5 

5.62 

9.0 

27  36.6 

28    3    8.7 

-10 15. 1 

-0-7057 

0.5479 

-0.0049 

¥  2-60 

112  B. 

Aungae 

5-7 

5.58 

8.9 

26  52.5 

342.5 

-  942.4+0.1090 

0.5478 

0.0062 

M9r^ 

"5 

Tauri 

5-1 

+5-54.+  8.8I+25  51.2  1 

453.9 

-  833.5+1.2359 

0.5477 

-0.0091 

f8oi+6o 

[Ep 

hi5] 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 
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Ths  Star's 


Name. 


406  B 

136 

139 


Tauri 
Tauri 
Tauri 


415  B.  Tauri 
e        Geminorum 

37  Geminorum 

39  Geminorum 

40  Geminorum 
GO  Geminorum 

48  Geminorum 

52  Geminorum 
A  Geminorum 
58        Geminorum 

B.  D.+23''  1744 
176  B.  Geminorum 

181  B.  Geminorum 
187  B.  Geminorum 
192  B.  Geminorum 

82        Geminorum 

M        Cancri 

49  B.  Cancri 

Nbptunb 
tf        Cancri 
102  B.  Cancri 
£        Cancri 


d 

Cancri 

^3? 

B. 

Cancri 

Cancri  (var,) 

81 

Cancri 

n 

Cancri 

327 

B. 

Cancri 

7 

Leonis 

II 

Leonis 

18 

Leonis 
Leonis 

R 
A 

44 
48 
35 

37 
d 

75 
76 

359  B- 

79 

V 

431  B. 


Leonis  (var.) 

Leonis 

Leonis 

Leonis 

Sextantis 

Sextantis 

Leonis 

Leonis 

Leonis 

Leonis 

Leonis 
Leonis 
Leonis 
Leonis 


Mag. 


5.6 
4.6 

4.7 
6.1 

3-2 

5-7 
6.2 

6.3 

5-2 

5.8 

6.1 

5-1 
6.0 

6.4 
6.3 
6.0 

6.3 
6.3 
6.3 
5.5 
6.0 

7-7 
5.5 
6.5 
6.3 

4.2 
6.1 
6.2 
6.4 

5.6 

6.4 
6.3 

6-5 
5-8 

6.4 


5-^ 
4.6 

5-9 
5-2 
6.1 

6.3 

5-0 
5-7 
5-4 
6.0 

6.3 

5.5 

4.5 
6.2 


Red 'ns  from 
Z915.0. 


Aa 


8 

+5.62 
5.60 
552 

5-59 
5-39 

+5-36 
5-37 
5-37 
529 
525 

+5,28 
524 
5.15 
5-" 
5-15 

+5-14 
5.08 

505 

5-05 
4.90 

+4.80 


-  3-7  +25 


-  6.6-i>24 

6.5 
6.6 

7-4 

9-5 

-10.7 


4.72 
4.65 
4.65 

+4.58 

4.57 

4.49 
4.29 

4.30 
+4.28 
4.16 
4.14 
4.04 
4.02 


10+4 


.02 
3.86 

3-74 
364 
3-57 

K3-57 
3-45 


3 
3 
3 


37 
34 
32 


+3.28 

329 
3.21 

+3.18 


A« 


// 


Apparent 

DccUna- 

tkm. 


+  7.0+27  56.7 

35-7 
56.8 

34-2 
13.0 


6.7 

6.4I 

5-7 
0.4 

1.2 

1-7 
1.8 

1.8 

3.2 


27 

25 
27 
25 

+25 
26 
26 

24 
24 


4.8 

4.3 
5.4 
6.5 


23 
22 

23 

21 

+21 

19 
20 

19 
19 


3.0 
2. '6 

2.5 

2.8+18 


3-4 
3-4 
4.2 

4.7 


8.Q- 

8, 


25 
23 
23 
24 


19 
17 
15 
15 


5.4+15 
6.4 

6.6 

6.4 

6.4 

6.5 
7.6 

8.4 

8.3 
8.2 


8.9  + 

8.8 

8.6 

9.2 

9.0 

8.7 
9.2 


14 
14 

12 

II 

+11 
10 

9 
7 
5 
6 

4 

2 

2 
2 


+ 
+ 


o 
I 
o 

I 


29.0 
II. 6 
1.8 
20.2 
16.3 

2.0 
12.8 

6.5 

4.1 

330 
34.8 
12.9 

35.9 

31. 0 
49.6 

0.8 
17.8 

43-6 
58.1 
50.6 

37.8 
8.8 

33.1 
20.1 

17.4 

43.7 
45-3 
43-6 
11.8 

57.4 

49.1 
34.6 
12.7 
23.2 

".3 

49.0 

4.1 

24.7 

28.4 

6.7 

35-6 
52.2 
21.6 

58.3 


At  CONJtTNCnON  IN  R.  A. 


—,..  ^     I    Hour 
Washmston     Angle, 


Mean  Time. 


H 


d     h 

23  9 

II 

13 
14 

24  10 


30 


m 

56.6- 

l.i- 

9.9- 

30.2  + 

10.6- 


m 

41. 1 -1. 167 1 
38.8;^.8oi6 


15  26.5  + 

17    3.2> 

17  21.7,+ 

18  46.0  + 
23  27.C+  8 

25    030.2+  9 

4 

4 

9 
II 


12 

13 

14 
16 

26  I 

8 

9 
14 

18 

28 

so 

23 

27  I 

10 
II 

14 
22 

23 
3 
4 

4 

15 
29    o 

5 
9 

II 
18 
21 


38.5 

40.4 

7.2 

40.0 

7.7 
59-9 

9-3 
38.1 
58.0 

9.1 

53-8 
16.9 

6.7 


-10 
-10 

-  6 

-  3 

-3 

-  3 

-  I 
+  I 
+10 

-  7 

-  6 
I 


9.41+ 

+ 


17.7 

30.3 
41.6 
20.4 
49.1 

54.1 
26.9 

33.4 

55.1 
37.8 

31-7 

8.6 
12.9 

133 
41.6 


3 
4 

6 
6 

13 
14 


7.0 

39-4 
58.2 

18.6 

9.1 

24.5 
46.9 

22.4 


34.3 
43-2 
16.2 

49.1 
22.7 

40.6 

2.1 

34.3 

34-9 
34.9 


+0.9751 
-0.8715 
+0.6615 

-0.0734 
-1.0083 
-0.8560 
+0.8886 
+0.4857 

-0.4709 
-I. 1380 


9 
-  6 


33.0 

4.9 
37-1 

10.3 
Z9.8 

13.6 

IZ.4 
137 
46.9 
5-4 
50-5 
52.3 


59-3 
56.2 

23.5 
57-5 
58.0 


+1.1898 
+0.6924 
-1.2741 

-1. 1848 
+0.0262 

+0.5507 
-0.6228 

-0.3336 

-0.4462 
+1.1460 
-I. 1927 
-1 .052 1 
54.9po.9230 

+0.1915 

-I -1335 
+0.1558 

+0.8334 
+0.5737 
■^.5537 


-  4 

-  I 

+  521.4-1.1347 
+  625.9-1.3507 
+1039.9+0.4072 
+11  11.7  +0.5425 

i5.4'+o.6772 
-0.2827 
-1.1915 


+11 

-  2 
+  6 
+11 13.8-0.4774 

-  8 


26.3 
22.1 


-  7 
+  o 

+  3 
+  8 

+  9 

+11 
-II 

-  5 


6.91-  4 


25.8+0.7432 

3.9 -1 .34701 
16.3-0.3502 
29.2  +0.5481 
40.1-0.8986 
29.2-0.7370 

40.6 +0.27  II 
57.7 -1. 1660 
34.i;-o.55ii 
50.9  +0.9386 


o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 

o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 


5472 
5471 

5468 
5465 
5417 
5400 

5394 

5393 
5388 

5370 


-0.02 13 
0.0238 
0.0289 
0.0321 
0.0775 

-0.0892 
0.0927 

O.OQ34 
0.0964 
0.1064 


5366-0.1086 


5350 
5350 
5332 
5321 

5319 
5316 

53" 
5300 
5260 


5334-0.1684 


5233 
5209 
5194 
5193 

5185 
5174 
5165 
5136 
5132 

5123 

5103 
5101 
5092 

5091 

5091 
5076 
5072 
5073 
5077 

5078 


0.1171 
0.1172 
0.1263 
0.13x3 

■0.1331 
0.1338 
0.1360 
0.1407 

0.1577 


0.1714 
0.1784 
0.1843 
0.1844 

-0.1876 
0.192 I 

0.1955 
0.3073 

0.3093 

-0.3130 
0.3318 


0.2231 
0.2278 
0.2283 

-0.2284 
0.2385 
0.2458 
0.3493 
0.2521 

-0.2529 
5090J  0.2567 
5097  0.2581 
5110  0.2600 
5113   0.2602 

5120,-0.2608 
51211  0.2609 
5146;  0.2621 
5149-0.2622 


Limit- 
ing Par- 
allels. 


N. 


-35 
-  4 


-62 
-62 
+90+37 
-  9-62 
+90+13 


+39 
-18 

-  7 
+90 

+75 

+17 

29 

+90+45 
+90+10 

-47-65 


-33 

+ 


44-26 
+80+  I 


+ 
+24 

+19 

+90 

-31 
-18 

-9 


+52 
+901+ 


+80 


+67 

+77 

+90 

+28 

-26 

+18 

+90| 


S. 


-27 
-64 
-64 

+24 
+  I 

-51 
-6S 


-66 


8-63 
-48 

-56 

+34 

-69 
-70 

-70 


+54-24 
24-71 

-27 


7 
-7 


+14-^ 

-23-75 

-47r73 
-18 

-II 


-  4 
-56 
-«i 
-70 

-3 
-43-82 
+25-62 

+77-15 
-  5-*8 

+  5-88 

+58-2Q 
-23-88 

+14-77 
+88+  6 


DECEMBER. 


78  B.  Virginis 

q  Virginis 

X  Virginis 

370  B.  Virginis 


6.5 

53 
4.8 

+2.99 
2.90 
2.88 

-18.5 
17.9 
18.5 

-  5  I5-I 

859.3 
732.0 

6.0 

+3.83 

L17.7 

-II  II. 6 

1  8  0.0-1130.8-0.3453 
17  26.0-  2  22.61+1.0489 
20    2.4+  o  8,7-1.1105 

2  3    6.3+  658.7+0,8317 


0.5242 


0.53051 
0.5326 


-0.2609 


+25-62 
+81  +15 
-20-90 

0.5383-0.25171+79+  I 


0.2574 
0.2  s6i 
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OOCULTATIONS.  1915. 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

DECEMBER. 


TJoiit- 

Thb  Star's 

At  CoNjtTNcnoN  ix  R.  A. 

incPa^ 
alkb. 

Name. 

Mag. 

Red  nsifxnn 
19x5.0. 

Apparent 
Decima- 
tion. 

Washington 
Mean  Tune. 

Hour 

Y 

Off 

/ 

N.  S. 

Aa 

s 

A< 

e           1 

d     h     m 

h    m 

0     • 

* 

Virginis 

50 

+2.83 

-18.3 

-  9    50 

2    3    7-5 

+  659.8 

-1.3223 

0.5383 

-0.2516 

-41-86 

75 

Virginis 

5-6 

2.70 

17.0 

14  55-8 

20  29.5 

-  013.7 

+0.3676 

0.5542 

0.2349 

+58-25 

83 

Virginis 

5-6 

2.69 

16.8 

15  45-4 

5     132-5 

+  438.6 

+0.0265 

0.5592 

0.2283 

^38-42 

*5„ 

Virginis 

6.1 

2.68 

16.9 

15  20.7 

2    0.9 

+  5   6.0 

-0.4938 

0.5597 

0.2277 

+11  -74 

43  H. 

Virginis 

5-5 

2.63 

16. 1 

17  48.5 

14  32.1 

-  6  50.5 

-0.7577 

0.5727 

0-2076 

-  6-90 

231  G. 

Viiginis 

6.4 

+2.64 

-159 

-18  II. 7 

15  12.8 

-  611.3 

-0.5132 

0.5735 

-0.2064 

+  8-76 

236  G. 

Virginis 

5-7 

2.63 

15-9 

18  19.6 

1551-5 

-  534.1 

-0.5149 

0.5741 

0.2052 

f  8-76 

9  G. 

Librae 

6.5 

2.63 

154 

20    4-3 
NEW 

22  23.7 
MOON, 

+  0431 

-0.0814 

0.581 1 

-0.1924 

f28-47 

189  B. 

Sagittarii 

6.1 

+305 

-  1.2 

-«4  47-5 

«    125.3 

-  032.1 

-0.0505 

0.6057 

+0.1160 

+22-46 

* 

Sagittarii 

4-9 

3.08 

0.9 

25  243 

4    6.9 

+  2    2.7 

+0.8771 

0.6034 

0.1239 

+65*8 

208  B. 

Sagittarii 

6.1 

307 

-0.7 

24  19-5 

4    8.0 

+  2    3.8 

-0.1844 

0.6034 

0.1240 

^15-54 

X 

Sagittarii 

4.9 

3-IO 

0.0 

2440.5 

746.0 

+  532.6 

+0.6297 

0.6001 

0.1343 

+62-8 

49 

Sagittarii 

5-5 

3-o8 

+  0.2 

24    7-8 

7  51-5 

+  5  37-9 

+0.1044 

0.600Q 

0.1345 

+32-37 

53  ^ 

Sagittarii 

6.3 

+3.12 

+  1-3 

-23  37-3 

13  18. 1 

+10  51.0 

+0.3753 

0.5948 

+0.X491 

f48-2a 

274  B. 

Sfi^ttarii 

6.1 

3" 

1.4 

23  37-4 

13  24.8 

+1057.4 

+0.3946 

0.5947 

0.1494 

fS0-2I 

329  B. 

Sagittarii 

6.1 

318 

31 

22  58.2 

21  41. 1 

-  5  6.2 

+1.0718 

0.5862 

0.1698 

+67+21 

336  B. 

Sagittarii 

6.5 

3.18 

3-4 

22  50.0 

22  36.7 

-  412.9 

+1.0944 

0.5852 

0.1720 

f67+25 

6 

Capricomi 

5-5 

315 

5-3 

1923.0 

•    454.5 

+  150.2 

-1.2 138 

0.5785 

0.1858 

-41-90 

,      0 

Capricomi 

5.6 

+3.18 

+  6.2 

-18  51.8 

9  "5 

+  557.3 

-0.9204 

0.5739 

+0.1944 

-17-90 

V 

Capricomi 

5-3 

3-21 

7.2 

18  26.2 

13  23.9 

+10  0.2 

-0.5148 

0.5694 

0.2023 

f  7-76 

81  B. 

Capricomi 

6.4 

324 

79 

18  20.9 

17  18. 1 

-10 14.3 

+0.1990 

0.5652 

0.2092 

M5-3^ 

19 

Capricomi 

5-7 

326 

8.4 

18  14.6 

19  37-3 

-  8  0.2 

+0.5846 

0.5628 

0.2130 

f67-ii 

94  B. 

Capricomi 

5-7 

3-24 

9.2 

16  21.4 

2052.2 

-  648.0 

-1.0474 

0.5614 

0.3150 

-22-90 

21 

Capricomi 

6.5 

+327 

+  9.0 

-17  51.6 

22  13.5 

-  529-5 

+0.7598 

0.5600 

+0.2 1 70 1+72'-  2 

6 

Capricomi 

4.2 

329 

9-4 

17  34.1 

10    0  25.3 

-  322.4 

+0.9474 

0-5578 

0.2203 

*'72+I0 

Uranus 

6.0 

•    •    • 

•    ■    • 

17379 

034.5 

-  3  13-6 

+1.0443 

0.5561 

0.2201 

4-72+17 

'I 

Capricomi 

5-5 

3.28 

10.8 

1531-3 

444.0 

+  047.1 

-0.1561 

0.5534 

0.2263 

+29-52 

Capricomi 

5-5 

3-33 

14.3 

"  45-3 

18  40.0 

-  9  45-5 

-0.7204 

0.5402 

0.3419 

f  2-90 

151  B- 

Capricomi 

6.1 

+3-37 

+14. 1 

-13    6.9 

20   6.9 

-  821.5 

+1.02 13 

0.5390 

+0.2433 

♦■77 +M 

96  B. 

Aquarii 

6.5 

3-34 

151 

1042.5 

21  57.5-  634.61-0.9906 

0.5373 

0.2449 

-14-90 

6 

Aquarii 

4.3 

341 

174 

8  12. 1 

11      859.9+4    6.3J-O.8216 

0.5285 

0.2526 

-  2-90 

150  B. 

Aquarii 

6.0 

3  42 

17.0 

927.6 

9  i.i;+  4  7-5.+0.4793 

0.5285 

0.3527 

+69-18 

P 

Aquarii 

5-3 

Z'A^ 

17.6 

8  14.6 

1037.8 

+  541.0 

-0.3668 

0.5274 

0.2536 

+23-64 

170  B. 

Aquarii 

6.0 

+3-43 

+18.1 

-  7  37-2 

12 15-3 

+  715-5-0.5991 

0.5262 

+0.3544 

186  B. 

Aquarii 

6.1 

3  46 

18.6 

659-1 

16  2.8+1055.8-0.2889 

0.5236 

0.2561 

+27-59 

252  B. 

Aquarii 

5.« 

3-55 

20.7 

526.1 

18    3  56.7-  132.21+1.1738 

0.5167 

0.2595 

4.8^*24 

197  G. 

Aquarii 

6.3 

356 

20.8 

5  iS-5 

5    0.6-  030.2 

+1.267 1 

0.5161 

0.2597 

+85  +32 

6  G. 

Piscium 

6.2 

3-54 

21.7 

2  50- 7 

530-7 

-  0    i.o 

-I. 1243 

0.5159 

0.2597 

-20-90 

22  B. 

Piscium 

6.4 

+365 

+239 

-  0  10. 1 

18  25.9-11  29.0 

-0.5791 

0.5105 

+0.2599 

+13  -TO 

K 

Piscium 

4.9 

3-66 

24.2 

+  047.8 

20  11.3-  946.7 

-1.1411 

0.5099 

0.2596 

-21-6.7 

9 

Piscium 

6.4 

366 

243 

0397 

20  21.2;-  937.2 

-0.9568 

0.5098 

0.2596 

-  o-8q 

16 

Piscium 

5-7 

369 

25.0 

138.2 

18     I    6.21-  5   0.5 

-0.7576 

0.5083 

0.2588 

A 

Piscium 

4.6 

372 

24.9 

I  19. 1 

4     3.0-   2     8.9 

+0.3407 

0.5077 

0.2580 

*62;-26 

19 

Piscium 

5-4 

+3-74 

+25.8 

+  3    1-3 

6  i8.g+  0  3.0 

-0.8819 

0.5072 

+0.2574 

-  4'^; 

22 

Piscium 

5-8 

378 

25-7 

227.9 

9  13-6 

+  2  52.6 

+0.4577 

0.5066 

0.2564 

f70-i9 

d 

Piscium 

5-4 

3-93 

28.2 

7  43-6 

14    016.2 

-  631.0 

-1.3529 

0.5053 

0.2493 

-43,-8« 

136  B. 

Piscium 

6.5 

405 

28.7 

854.0 

11    6.6 

+  4  0.6 

+0.0471 

0.5058 

0.2419 

^45,-^< 

75 

Piscium 

6.3 

4.24 

29.9 

12  30-5 

16    022.3 

-7    6.7 

-0.7202 

0.5078 

0.2306 

^  Sf  77 

V 

Piscium 

3-7 

+4.42  +30.0 

+14  55-0 

13  16.6 

+  5  24-9 

-0.4494 

0.5112 

■»O.2I70 

•■19-63 

lOI 

Piscium 

6.2 

4-45 

29.7 

14  141 

15  294 

+  733-7+0.7705 

0.5119 

0.2144 

■90+3 

105 

Piscium 

6.1 

4.50 

301 

15  59-0 

17  28.6 

+  929.4 

-0.7130 

0.5126 

0.2120 

^  5;-74 

3 

Arietis 

6.4 

4- 56 

30.2 

16  59.8 

21    0.1 

-II    5-4 

-1.0804 

0.5138 

0.2176 

■19-73 

4 

Arietis 

5-8 

456 

30.0 

1632.5 

21  49.1 

-10 17.8 

-0.4144 

0.5141 

0.2066 

21-59 

t 

Arietis 

51 

+4.64 

+29.81 

+17  24.7 

16     2  28.2 

-  547.2 

-0.4202 

0-5158 

■K>.2005|+ 

20-58 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

DECEMBER. 


1 

T,imit- 

Thb  Star's 

At  Conjunction  in  R.  A. 

ing  Par- 
allels. 

Name. 

Maff. 

Red 'ns  from 
19150. 

Apparent 
Declina- 
tion. 

Washington 
Mean  Time. 

Hour 

Angle, 

H 

Y 

yf 

/ 

N. 

& 

^ 

s 

0       / 

d     h     m 

h     m 

0 

• 

35  B. 

Arietis 

6.4 

+4.69 

+29.6 

+17  51.2 

16     5  40.8 

-  240.4 

-0.2683 

0.5170 

+0.1960 

f28 

^50 

47  B. 

Arietis 

6.5 

4.71 

294 

17  38.0 

7  43-4 

-  041.5 +0.3710 

0.5178 

0.1932 

+65 

-i6 

'1 

Arietis 

5-9 

4.76 

29.6 

19    6.5 

9    8.5 

+  O4i.o'-o.9747 

0.5184 

0.1911 

-13 

-71 

Arietis 

5.6 

4.82 

29.4 

19  31.0 

12  535 

+  419.I1-0.7178 

0.5199 

0.1855 

+  4 

-70 

26  • 

Arietis 

6.2 

4.91 

28.6 

19  29.2 

19    5-9 

+10  20.0+0. 4370'  0.5226 

0.1759 

+70 

-10 

V 

Arietis 

5-4 

+5.01+28.5 

+21  36.1 

23    6.3 

-  9  47.0-1. 2012 

0.5244 

+0. 1694 

'l^ 

-68 

M 

Arietis 

5-7 

4.99 

27.8 

19395 

17    051.9-  8   4.7+1.2370 

0.5252 

0.1664 

+89 

+44 

e 

Arietis  (mean) 

4.6 

5-14 

26.9 

21    0.5 

9    2.5-  0  9.4 

+1.0522 

0.5289 

0.1521 

+90 

+29 

64 

Arietis 

5.8 

5-39 

254 

24  25.9 

21    o.i 

+11  25.2 

-1.0447 

0.5341 

0.1295 

-20 

-65 

7 

Tauri 

5-9 

5-45 

24.4 

24  II. 2 

18     I  47.6 

-  7  56.7 

-0.1771 

0.5361 

0.1199 

+33 

-36 

zx 

Tauri 

6.1 

+5-52 

+239 

+25    3-7 

4  45-2 

-  5   4.9 

-0.8010 

0.5373 

+0.1139 

-  3 

-65 

16 

Tauri 

5-4 

5-51 

23.2 

24    1.8 

639-4 

-  3  14.4 

+0.5565 

0.5380 

0.1099 

+81 

+  4 

17 

Tauri 

3.8 

5-50 

23.2 

23  512 

641.6 

-  3  12.3 

+0.7556 

0.5380 

0.1098 

+90 

+15 

18 

Tauri 

5.6 

5-53 

23-3 

24  34.8 

648.9 

-  3    5-3 

-0.0364 

0.5381 

0.1096 

+41 

-27 

^ 

Tauri 

4.3 

5.52 

23.2 

24  12.5 

650.5 

-  3   3-7 

+0.3788 

0.5381 

0.1095 

+67 

-  6 

20 

Tauri 

4.1 

+5-52 

+23.2 

+24    6.6 

7    8.0 

-  2  46.8 

40.5199 

0.5382 

+0.1089 

+78 

+  2 

21 

Tauri 

5.8 

5-52 

23.2 

24  17.8 

7  10. 1 

-  244.7 

+0.3164 

0.5382 

0.1088 

+62 

-9 

22 

Tauri 

6.5 

5.52 

23.2 

24  16.2 

7  14. 1 

-  2  40.9 

+0.3529 

0.5383 

0.1087 

+65 

-  7 

*3 

Tauri 

4.3 

5-51 

23.0 

23  41.4 

7  22.4 

-  232.9 

+1.0101 

0.5383 

0.1084 

+90 

+31 

V 

Tauri 

30 

5-52 

22.9 

23  510 

754.7 

-  2    1.6 

+0.8923 

0.5385 

0.1072 

+90 

+23 

27 

Tauri 

3-7 

+5.52 

+22.8 

+23  48.0 

841.7 

-  1 16.2 

+1 .0299 

0.5388 

+0.1056 

+90 

"^ZZ 

28 

Tauri 

5« 

5.53 

22.8 

23  530 

842.3 

-  115-6 

+0.9383 

0.5388 

0.1056 

4-90 

+26 

14  H 

.  Tauri 

5-3 

5.58 

22.8 

25  19-8 

912.5 

-  046.4 

-0.6122 

0.5390 

0.1045 

f  8 

-60 

P 

Tauri 

5.6 

5-73 

20.7 

26  15.9 

18  42.1 

+  824.4 

-0.7560 

0.5423 

0.0839 

-  I 

-64 

X 

Tauri 

5-3 

576 

19.2 

25  26.1 

19    0    6.7 

-10  21.9 

+0.5876 

0.5440 

0.0717 

+85 

+  9 

17  B, 

Aurigse 

6.0 

+5.98+15.7 

+27  45.6 

13  50-0 

+  253.5 

-1.2303 

0.5471 

+0.0398 

-45 

-62 

38  B. 

Aurigae 

6.5 

6.02    14.0 

27  34.9 

19  12.2 

+  8   4.9 

-0.8523 

0.5479 

0.0271 

-  8 

-62 

47  B. 

Aurigs 

6.0 

6.06    13.4 

27  55-7 

21  30.6 

+1018.5 

-1. 1809 

0.5481 

0.0216 

-37 

-62 

354  B. 

Taun 

6.4 

6.08'  11.8 

27  52.5 

20     235.5 

-  847.1 

-1.0440 

0.5485 

+0.0094 

-23 

-62 

107  B. 

Aurige 

6.5 

6. II.     9.6 

27  36-6 

9  20.6 

-  2  15.8 

-0.740S 

0.5486 

-0.0069 

0 

-62 

112  B. 

Aurira 

5-7 

+6.08+  9.4 

+26  52.5 

954.4 

-  I  43-1 

+0.0732 

0.5485 

-0.0082 

+47 

-II 

"5 

Taun 

5.1 

6.04I     9.1 

25  51-2 

"    5-7 

-  034.3 

+1.1983 

0.5485 

O.OIII 

+86 

+56 

406  B. 

Tauri 

5.6 

6.16     7.5 

27  56.7 

16    8.1 

+  417-9 

-1.2158 

0.5482 

0.0232 

-43 

-62 

136 

Tauri 

4.6 

6.14'     7.2 

27  35-7 

17  12.6 

+  520.1 

-0.8522 

0.5481 

0.0257 

-  8 

-62 

139 

Tauri 

4.7 

6.07     6.5 

25  56.8 

19  21.2 

+  724.4 

-♦0.9210 

0.5479 

0.0309 

+90 

+33 

415  B. 

Tauri 

6.1 

+6.16+  6.0 

+27  34.2 

2041.4 

+  841.8 

-0.9289 

0.5477 

-0.0341 

-13 

-^ 

e 

Geminorum 

3-2 

6.05-  0.3 

25  13.0 

81  16  19.6 

+  340.2 

+0.5672 

0.5435 

0.0797 

+83 

+  7 

37 

Geminorum 

5-7 

6.05'     2.0 

25  28.9 

21  34.8 

+  844.9 

-0.1777 

0.5418 

0.0913 

+33 

-33 

39 

Geminorum 

6.2 

6.07;     2.5 

26  11.6 

23  "-3 

+10 18. 1 

-1.1159 

0.5413 

0.0948 

-28 

-64 

40 

Geminorum 

6.3 

6.07 

2.6 

26    1.8 

23  29.8 

+1036.1 

-0.9641 

0.5412 

0.0955 

-15 

-64 

09 

Geminorum 

5-2 

+5.98 

-  30 

+24  20.2 

22    053.8 

+"57-3 

+0.7789 

0.5407 

-0.0986 

f90 

+17 

48 

Geminorum 

5.8 

5-97 

4.4 

24  16.2 

534.8 

-  731.0+0.3672 

0.5390 

0.1085 

+66 

-6 

52 

Geminorum 

6.1 

6.00 

4.9 

25    1.9 

6373 

-  630.5'-o.59i9 

0.5386 

0.1 107 

+  10 

-58 

A 

Geminorum 

5.1 

5-99 

6.1 

25  12.8 

10  45-1 

-  2  30.8-1.2669 

0.5369 

0.1 193 

-47 

-65 

58 

Geminorum 

6.0 

5.89 

5-9 

23    6.5 

10  47.0 

-  229.0+1.0626 

0.5369 

0.1193 

+90 

+34 

B.  D.+23*»  1744 

6.4 

+5.87 

-  7.2 

+23    4.1 

15  13-4 

+  148.8+0.5572 

0.5351 

-0.1283 

+81 

+  2 

187  B. 

Geminorum 

6.3 

5.86 

8.4 

23  12.8 

19    5-6 

+  533.4l-0.1163 

0.5334 

0.1358 

+36 

-34 

192  B. 

Geminorum 

6.3 

5.82 

8.7 

22  35.9 

20  15.0 

+  640.6+0.4068 

0.5329 

0.1381 

+68 

-  7 

82 

Geminorum 

6.3 

5.84 

9-5 

23  21. 0 

22  43.6 

+  9   4.4-0.7722 

0.5318 

0.1428 

-  I 

-67 

M 

Cancri 

5-5 

5.71 

12.0 

21  49-5 

28    8    3.1 

-  5  53-9  -0.4982 

0.5276 

0.1597 

+16 

-58 

49  B. 

Cancri 

6.0 

+5.64 

-13 -5 

+21    0.8 

14  14.3 

+  0   5.7-0.6209 

0.5248 

-0.1702 

+  9 

-66 

Neptuns 

7.7 

•    ■    • 

•    •    • 

19  245 

14  59-0 

+  049.1 

+1.0208 

0.5255 

0.1717 

+90 

+24 

0 

Cancri 

5.5 

5-47 

14.5 

18  22.7 

19  51.2 

+  532.3+1.3010 

0.5222 

0.1793 

+81 

+50 

102  B. 

Cancri 

6.5 

5-50 

15-8 

19  58.0 

24    0  12.7 

+  945-7;-i-2439 

0.5203 

0.1859 

-36 

-70 

8 

Cancri 

6.3 

5-50 

159 

19  50-5 

015-4 

+  9  48.3 -1. 1 145 

0.5203 

0.1860 

-23 

-70 

8 

Cancri 

4.2 

+5-43 

-16.3 

+18  27.8 

2  24.0 

+"53-i 

+0.0003 

0.5193 

-0.1892 

+43 

L-34 

[Eph  15J 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

DECEMBER. 


Tmk  Stajl's 


Name. 


8i 
n 
227  B. 

mm 

/ 

18 

A 

43 
48 

35 
d 

75 
76 

359  B. 
388  B. 

V 

431  B. 
78  B. 

X 

370  I^- 

69 

75 
83 
85 
87 

89 

43  H. 

231  G. 

236  G. 

9  G. 

17  G. 

18  G. 
43  B. 


Cancri 
Cancri  (var.) 
Cancri 
Cancri 
Cancri 

Leon  is 
Leonis 
Lconis 
Leonis  (var.) 
Leonis 

Leonis 

Leonis 

Sextantis 

Leonis 

Leonis 

Leonis 
Leonis 
Leonis 
Leonis 
Leonis 

Leonis 

Virginis 

Virginis 

Virginis 

Virginis 

Virginis 
Virginis 
Virginis 
Virginis 
Virginis 

Viiginis 
Virginis 
Virginis 
Virginis 
Libra: 

Libra^ 
Librae 
Librae 


Mag. 


6.1 
6.2 
6.4 
5.6 
6.4 

6.2 

5.8 
6.4 

5-io| 
4.6 

6.3 
5-2 
6.1 

S-o 

5-7 

5-4 
6.0 

6.3 
6.3 
45 

6.2 

6.5 

5-3 
4.8 

6.0 


5.6 

5-6 
6.1 

5.8 

51 

5-5 
6.4 

5-7 
6-5 


6.1 


Red'ns  from 

Z9I5-0. 


Aa 


8 

+5-43 

5-35 
5.16 

5.18 

5-17 

+5.06 

4.93 
4.91 

4.92 

4.77 

+4.62 

4-56 
4.48 

4.37 
4.28 

+4.26 
4.24 
4.20 
4.16 
4.12 

+4. 

3.81 

3-79 
372 

4.9  +3.61 


360 

3-57 
356 
3-57 

+3-56 
348 

3-49 
3-48 

346 


6.4  +3-43 


3-43 


5-7  1+3-48 


AB 


It 


[-17 
17. 2 

18.4 
18.9 
19.7 

-21.0 
21.3 
21.4 
21.4 
22.9 

-23.1 
24.0 
24.0 
24.7 
24.6 

-25.2 
25.1 
24.7 

343 
25.0 

5 

34-3 

23-5 
24.1 

22.9 
-21.3 

21.01 

21.2 

20.5 

-20.4 
19.8 

19-5 

195 
18.5 

-18.C 
17.8 

-19-3 


0+19   8.7 


10-24 


Apparent 
Declina- 
tion. 


17 
IS 

15 

15 
+14 

12 
II 
II 
10 

+  6 

7 

5 
4 

2 

+  2 

2 

+  o 

-  I 
o 

-  I 

5 
8 

7 

II 

-15 
14 
15 
15 
17 

-17 

17 
18 

18 

20 

-20 

20 

-21 


25 


36 


87 


330 
20.0 

17.4 
43-6 

45-2 
11.8 

57-4 
49.1 

245 

58.1 

231 
11.2 

4.0 

24.6 

28.3 
6.6 

35-5 

14.3 
21.7 

58.4 
15-2 
59-4 
32.1 

11.7 

32.3 

55-9 

45-5 
20.8 

26.4 

430 
48.6 

11.8 

19.7 

4-3 

49-3 
58.4 
2-3 
[Eph  15] 


At  CoNjxmcnoN  in  R.  a. 


Washington 
Mean  Time. 


d 


28 


80 


31 


4  + 


3  + 


h     m 
527.0 

748.9 
1630.2 

1759 
21    5.6 

442 
10  13.2 
10  46,3 

10  50.2 
2134.8 

536.7 

11  52.9 
16  26.2 

135 
458.7 

10  26.9 

11  18.7 

13  37-5 

16  2.6 

20  46.7 

21  32.4 

IS  58.1 

143 
424.7 

"43-4 

315-8 

544 
1057.8 

11  27.2 

12  15.1 

13  20.6 
024.8 
z   6. 
I  46.9 
832.1 

13  lO.I 

13  35-4 

17  39-9 


h    m 

1-9   95 
-  651. 

+  133-8 

3   0.4 

-h  6   i.o 


Hour 

Angle. 

H 


9-0 


0-1036.0 

-  5  14.5 

-  442-3 

-  438.6 

+  547-3 

-1024.5 

-  4 19.0 
+  o  6.4 

859.8 
-II  42.7 

-  624.0 

533-6 

-  3  18.9 

-  058.0 
+  337-8 

+  422.2 

-  145.0 
742.1 

+10 18.8 

-  636.3 

825.5 

.01+1048.7 

-8  8.1 

-  7  39-8 

-  653.6 


0  + 


-  5  S0.3 

+  4  50-3 
530.8 

+  69 

HI  I  20. 


8-1- 


-  652. 
-628. 

'  233-6 


-1-3334 
.0428 
+0.6269 
+0.3644 

7723 

-1-3653 
+0.1806 

+0.3164 

+0.4519 
5236 

+1.2635 
.7288 

+0.5029 
.6044 

+0.3046 

-1. 1602 
-0.9964 
+0.0252 

+1-3477 
8065 

+0.7046 

•5874 
+0.8384 

-I -3541 
+0.6291 

+1-3738 
-^o.i8ii 

-1570 
-6854 
+1.2730 

+1.3 136 

.9314 
.6818 

.6823 

2297 

3223 

2435 
.88id 


4-0 


4-0 


9-0 


6-0 


.5180-0 


o. 
0.5170 

0-5135 
0.5130 

0.5 I 18 

0.5093 
0.5077 

0.5076 

0.5076 

0.5052 

0.5040 

0.5035 
0.5034 

0.5038 

0.5042 

0.5051 
0.5052 

0.5057 
0.5063 

0.5076 

0.5078 
0.5156 
0.5213 
0.5232 
0.5285 

0.5413 
0.5436 
0.5486 
0.5490 
0.5498 


5509^ 


o. 

0.5622 

0.5629 

0.5636 
0.5708 


0.5757 

0.5761 

0.5805 


:h 


►.1936 
0.1969 
0.2083 
0.2I0I 
0.2139 

-O.2223K50i-72 

0.2279  f53|-3o 
0.2284  f6ir24 
0.2285  *"7^"*7 
0.2380  f  16-71 

-0.2439  ^H 
0.2478  *■  5-83 

0.2503  ^73-17 

0.2543  fI2-8l 
0.2554  t6o-27 

-0.2569  -22-^ 
0.2571  -ii'-88 
0.2575  *-44'-42 
0.2579  ^85+41 


0.2583 

-0.2584 
0.2560 
0.2522 
0.2508 
0.2461 

-0.2320 
0.2292 
0.2227 
0.2220 


0.2210  ♦•73+38 


Limit- 
iiigP» 


N. 


■50-69 
*^40-37 

^5-5 

+64J-18 

i«-  1I-74 


f  1-90 
fI2-80 

+8i|+i 
-45-83 

*-77r» 

*69|+54 

+47^33 
f29j-SJ 

f  1^0 


2195 
0.2023 


0.2011  -  1-90 
0.2000  -  3-90 


0.1874 


-0.1779  H5-6J 

0.1771  H9-57 

^-o.i68il-i7l-90 


*-73+^ 
-16-^ 


f2I 
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OCCULTATIONS  VISIBLE  AT  WASHINGTON  DURING  THE  YEAR  1915. 


Thr  Star's 

IMMERSION. 

EMERSION. 

Date. 

Washington. 

Angle 
from— 

Washington. 

Angle 
from — 

DUA. 

tionoC 
Occul- 

• 

^atifwt 

Name. 

Mas. 

Siderad 

Mean 

North 

Ver- 

Sideical 

Mean 

North 

Veiw 

Time. 

Time. 

Point. 

tex. 

Time. 

Time. 

Point. 

tez. 

h    m 

h   m 

e 

e 

h    m 

h    m 

• 

• 

h    m 

Jan.     I 

A  GemiDorum 

5-1 

2  39 

7  57 

III 

170 

348 

9     5 

258 

318 

I    8 

2 

•q  Cancri 

5-5 

12  18 

17  30 

75 

18 

13     4 

18  16 

342 

286 

0  4S 

8 

75  Virginis 

5.6 

12  32 

17  20 

161 

175 

13  35 

18  23 

273 

271 

I    3 

II 

r  Scorpii 

2.9 

14  36 

19  12 

167 

190 

15  13 

19  49 

226 

242 

037 

19 

13  Piscium 

6.4 

I  39 

5  46 

87 

%z 

2  40 

6  47 

198 

156 

z    z 

»3 

26  Arietis 

6.2 

0  33 

4  25 

33 

79 

I  51 

5  42 

260 

281 

z  Z7 

24 

7  Tauri 

5-9 

10  13 

13  59 

z6 

325 

10  34 

14  19 

334 

285 

0  20 

27 

415  B.  Tauri 

6.1 

0  44 

4  19 

67 

126 

z  48 

5  23 

277 

338 

I    4 

28 

39  Geminorum 

6.2 

138 

5  10 

109 

167 

2  42 

6  13 

252 

312 

I    3 

28 

40  Geminorum 

6.3 

2  20 

5  52 

164 

223 

2  40 

6  12 

198 

258 

0  ao 

29 

9  Cancri 

6.2 

8  56 

12  23 

90 

56 

10    6 

13  ^Z 

326 

273 

z  zo 

31 

^  Leonis 

5.6 

4    I 

7  20 

75 

128 

4  52 

8  II 

328 

22 

0  51 

Feb.    2 

79  Leonis              t 

S^S 

4  50 

8    2 

"3 

164 

5  46 

857 

302 

353 

0  55 

2 

V  Leonis 

4.5 

13  20 

16  30 

98 

68 

14  22 

17  32 

336 

296 

I    a 

9 

58  G.  Sagittarii 

6.1 

14  17 

17    0 

103 

146 

15  27 

z8    9 

264 

296 

I    9 

23 

136  Tauri 

4.6 

10  42 

12  30 

76 

17 

II  37 

13  25 

307 

252 

05s 

as 

176  B.  Geminorum 

6.3 

?J 

844 

121 

144 

8  29 

10  10 

282 

244 

z  26 

25 

181  B.  Geminorum 

6.0 

9  29 

132 

121 

9  10 

10  50 

274 

224 

Z   3Z 

25 

82  Geminorum 

6.3 

13  25 

15    5 

152 

97 

14    8 

15  47 

252 

200 

0  42 

26 

tf  Cancri 

5-5 

7  34 

9  10 

164 

194 

831 

10    8 

249 

247 

0  57 

26 

102  B.  Cancri 

6.S 

12  13 

13  48 

105 

49 

13  14 

14  50 

314 

258 

I      Z 

26 

e  Cancri 

6.3 

12  22 

13  58 

127 

71 

13  24 

15    0 

292 

236 

I    a 

Mar.    4 

83  Virginis            t 

S-6 

7  53 

9    6 

136 

188 

845 

9  58 

283 

332 

0  52 

20 

18  Tauri                % 

5-6 

10  43 

10  53 

49 

0 

II  26 

II  36 

303 

258 

0  43 

20 

q  Tauri                % 

43 

10  52 

II    2 

15a 

104 

II  14 

II  23 

199 

154 

0  2Z 

20 

21  Tauri                % 

5-8 

IX     0 

11    9 

123 

75 

II  42 

II  51 

229 

186 

0  42 

25 

9  Cancri 

6.1 

6  10 

6    0 

100 

151 

7  36 

7  26 

302 

321 

I   26 

25 

49  B.  Cancri         % 

6.0 

15    0 

14  49 

157 

107 

15  36 

15  25 

247 

200 

0  36 

28 

37  Sextantis 

6.3 

9  52 

9  31 

209 

226 

10    7 

9  45 

230 

243 

0  Z4 

29 

V  Leonis 

4.5 

10  10 

9  44 

164 

188 

II    ZI 

10  45 

275 

282 

I     z 

31 

75  Viiginis 

5.6 

15  28 

14  53 

98 

71 

16  34 

16    0 

320 

282 

I    7 

Apr.  21 

82  Geminorum 

6.3 

938 

7  42 

157 

106 

10  39 

8  43 

256 

198 

I     z 

22 

102  B.  Cancri 

6.5 

9  10 

7  10 

100 

79 

10  26 

8  26 

324 

278 

I  z6 

22 

«  Cancri 

6.3 

9  20 

7  20 

121 

96 

10  42 

841 

302 

253 

I   2Z 

30 

n  Scorpii             t 

3-0 

10  56 

824 

102 

151 

"  53 

9  21 

301 

344 

0  57 

May    s 

I  Capricomi 

4.3 

17  21 

14  29 

50 

94 

1833 

15  40 

263 

297 

I    IZ 

6 

e  Aquarii 

5-4 

16  50 

13  53 

62 

112 

17  56 

15    0 

249 

294 

I    6 

18 

187  B.  Geminorum^ 
A  Leonis 

6.3 

14  55 

II  12 

129 

82 

15  42 

II  59 

267 

224 

0  46 

21 

4.6 

14  32 

10  38 

97 

44 

15  27 

II  32 

326 

273 

0  54 

25 

75  Virginis 

5.6 

16  44 

12  33 

60 

22 

17  23 

13  12 

348 

305 

039 

29 

10  G.  Sagittarii 

5-7 

19  II 

14  44 

22 

5 

19  48 

15  21 

322 

298 

0  37 

June    I 

20  Capricomi 

6.2 

16  27 

II  49 

112 

158 

17  20 

12  42 

210 

250 

0  53 

2 

fi  Capricomi 

5*2 

17  18 

12  36 

120 

167 

17  58 

13  16 

190 

233 

0  40 

4 

13  Piscium 

6.4 

20  23 

15  32 

94 

136 

21  21 

16  30 

189 

222 

0  58 

19 

359  B.  Leonis 

6.3 

12  44 

655 

153 

128 

13  54 

8    6 

285 

246 

I  10 

25 

43  Ophiuchi 

5-4 

20  17 

14    3 

38 

4 

21     4 

14  50 

308 

267 

0  47 

27 

51  Sagittarii 

5.8 

19  34 

13  13 

32 

31 

20  36 

14  15 

286 

273 

I     2 

27 

h  Sagittarii 

4.7 

1938 

13  17 

77 

76 

20  54 

14  33 

238 

221 

I  16 

July    2 

25  Piscium            t 

6.2 

17     2 

10  22 

36 

87 

17  52 

II  12 

270 

322 

0  50 

23 

10  G.  Sagittarii 

5-7 

19  ZI 

II    8 

x6 

0 

19  43 

II  40 

327 

304 

0  32 

26 

Uranus 

6.0 

23  43 

15  28 

42 

10 

0  47 

16  31 

252 

210 

I     4 

28 

252  B.  Aquarii 

5.8 

23  49 

IS  26 

47 

31 

1    5 

16  41 

234 

202 

I  16 

NoTB.— The  angles  of  ix»ition  are  counted  from  the  north  point  and  vertex  of  the  Moon's  limb  toward  the 


t  Immetsion  below  the  horizon  of  Washington. 
X  Emersion  bciow  the  horizon  of  Washington. 
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OOCULTATIONS,  1915. 


OCCULTATIONS  VISIBLE  AT  WASHINGTON  DURING  THE  YEAR  1915. 


Th8  Star's 

IMMERSION. 

EMERSION. 

1 

Dfua- 
liond 
Ocad- 

Date. 

Washington. 

Angle 
from— 

Washington. 

Angle 
from— 

■»<>*;«« 

T>T  1  »■  » 

Mag. 

Sidcfcal 

Mean 

Korth 

Vei^ 

Sideml 

Mran 

North 

Ver- 

Name. 

Time. 

Time. 

Fdnt 

tex. 

Time. 

Time. 

Point. 

tex. 

h    m 

h   m 

• 

0 

h   m. 

h    m 

• 

• 

h  m 

July  28 

X97  G.  Aquarii 

6.3 

I  15 

x6  5X 

95 

61 

3      7 

17  43 

iga 

151 

0  52 

Aug.    7 

52  Geminorum 

6.1 

0  24 

xs  21 

53 

104 

I    9 

16     6 

3" 

5 

045 

21 

h  Sagittarii 

4.7 

17    8 

7   12 

68 

97 

18  27 

8  30 

363 

277 

I  18 

21 

51  Sagittarii 

5.8 

17    12 

7  15 

x8 

46 

17  51 

7  54 

316 

337 

039 

23 

43  Caprioomi 

5.1 

0    3 

13  57 

90 

58 

0  58 

14  52 

aoz 

161 

055 

28 

loi  Piscium 

6.2 

20  25 

xo    0 

343 

35 

20  35 

10  10 

322 

15 

0  10 

29 

26  Arietis 

6.2 

23  56 

X3  26 

67 

1x9 

X  16 

14  47 

238 

263 

I  21 

Sept.  4 

83  Geminorum 

6.3 

1 58 

15    4 

48 

103 

2  40 

15  47 

326 

23 

04a 

18 

4  Capricomi 

5-7 

19  20 

7  32 

12 

23 

30      8 

8  20 

300 

301 

048 

2Z 

197  G.  Aquarii 

6.3 

21   38 

9  39 

x8 

38 

22  45 

10  45 

364 

367 

I    7 

37 

x6  Tauri 

5-4 

20  54 

831 

65 

"5 

21  49 

9  26 

356 

310 

055 

27 

Z7  Tauri 

3.8 

20  54 

831 

X07 

'S^ 

21  39 

9  16 

213 

267 

045 

37 

q  Tauri 

4.3 

21    16 

853 

30 

82 

22    0 

9  36 

390 

345 

043 

27 

20  Tauri 

4.1 

21    31 

8  58 

66 

X18 

22  18 

9  55 

253 

310 

0  58 

27 

22  Taun 

6.5 

21   38 

9  15 

32 

85 

22  25 

10    2 

287 

344 

0  46 

27 

21  Tauri 

5.8 

21    40 

9  17 

30 

74 

22  x8 

9  55 

398 

355 

0  38 

29 

112  B.  Aurigse 

5.7 

0      9 

II  38 

99 

156 

I  12 

Z3  4Z 

34X 

302 

I    3 

Oct.    3 

49  B.  Cancri 

6.0 

3  28 

14  44 

84 

141 

4  37 

IS  53 

303 

0 

I    9 

13 

10  G,  Sagittarii 

5-7 

18  56 

5  30 

91 

77 

20  12 

646 

251 

223 

I  16 

15 

329  B.  Sagittarii 

6.1 

20      2 

6  28 

0 

359 

20  35 

7    2 

3" 

302 

034 

IS 

336  B.  Sagittarii 

6.5 

21      6 

7  32 

35 

20 

22  14 

8  40 

370 

242 

I    8 

16 

Uranus 

6.0 

23    10 

9  32 

28 

0 

0  13 

103s 

265 

227 

I    3 

x6 

B  Capricomi        t 

4.2 

I     4 

IX  26 

62 

19 

2     4 

12   26 

238 

188 

I    0 

25 

X  Tauri 
0  Cancri 

5-3 

23  40 

9  26 

X07 

166 

0  36 

10  22 

215 

274 

0  56 

30 

4.2 

X  44 

IX    XI 

134 

184 

2  34 

12      0 

251 

304 

049 

30 

X  Cancri  (var.) 

6.2 

8  22 

17  48 

X40 

155 

9  46 

19  IX 

284 

257 

I  24 

Nov.  18 

xoi  Piscium 

6.2 

0  30 

8  42 

80 

106 

z  48 

10     0 

210 

202 

I  18 

19 

26  Arietis 

6.2 

5  37 

13  44 
8  28 

88 

33 

651 

14   58 

240 

184 

I  14 

a4 

e  Geminorum 

3-2 

0  40 

148 

202 

z  12 

9    0 

3IO 

266 

03a 

25 

187  B.  Geminorum 

6.3 

3  35 

XI  19 

51 

no 

4  28 

12    II 

328 

26 

053 

27 

K  Cancri 

5.6 

2  39 

xo  15 

174 

224 

3     I 

1037 

218 

270 

0  22 

Dec.    8 

f/f  Sagittarii 

4.9 

21  33 

4  27 

107 

78 

22  25 

518 

209 

172 

0  52 

zx 

150  B.  Aquarii        t 

6.0 

3  17 

9  58 

105 

56 

3  57 

10  38 

196 

144 

0  40 

13 

22  Piscium 

5.8 

3  25 

9  58 

99 

52 

4  17 

10   50 

200 

150 

052 

14 

X36  B.  Piscium 

6.5 

5  54 

12    23 

28 

335 

6  42 

13    " 

285 

233 

0  48 

16 

47  B.  Arietis 

6.5 

0  2X 

6  43 

42 

84 

I  44 

8    5 

353 

263 

I  22 

18 

17  Tauri 

3.8 

22    32 

4  46 

99 

156 

23  28 

5  42 

317 

276 

0  56 

x8 

16  Tauri 

5.4 

22   34 

4  48 

58 

"5 

23  38 

5  52 

asS 

317 

I    4 

x8 

q  Tauri 

4.3 

23    3 

5  17 

»3 

81 

23  50 

6    5 

392 

351 

0  48 

x8 

20  Tauri 

4.1 

23     5 

5  20 

61 

120 

0  14 

6  28 

254 

3^3 

I    8 

x8 

22  Tauri 

6.5 

23  28 

5  42 

38 

87 

0  22 

636 

386 

346 

054 

x8 

21  Tauri 

5.8 

23  30 

5  44 

x6 

75 

0  13 

6  37 

299 

358 

043 

30 

112  B.  Aurigse 

5.7 

3   3X 

837 

34 

95 

3  26 

9  32 

3" 

9 

0  55 

az 

«  Geminorum 

3-2 

IX  xo 

17  II 

103 

44 

12  13 

18  13 

294 

238 

I    2 

aa 

B.  D.+23*»  1744 

6.4 

9  43 

15  40 

133 

78 

10  57 

16  54 

279 

220 

I  14 

a4 

81  Cancri 

6.4 

10  58 

16  47 

124 

^3 

12  xs 

x8    4 

305 

253 

I  17 

25 

18  Leonis              f 

5.8 

2  37 

813 

84 

132 

3  19 

9    5 

313 

4 

051 

»5 

19  Leonis              f 

6.4 

3     I 

847 

1x8 

169 

3  59 

9  45 

381 

334 

0  58 

«5 

R  Leonis  (var.) 

5-10 

3  16 

9    2 

149 

200 

4    2 

9  48 

251 

304 

0  46 

26 

35  Sextantis 

6.1 

10    2 

15  43 

119 

132 

IX  24 

17    5 

321 

305 

I  22 

27 

359  B.  Leonis 

6.3 

5  56 

"  34 

76 

127 

6  42 

12  20 

344       34  1 

0  46 

NoTB. — The  angles  of  position  aie  counted  from  the  north  point  and  vertex  of  the  Moon's  limb  toward  the  east. 


t  Immersion  below  the  horizon  of  Washington. 
I  Emersion  below  the  horixon  of  Washington. 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  THE  SUN. 

FOR  WASHINGTON  MEAN  NOON. 


Date. 

P 

^0 

Lo 

Date. 

P 

B. 

Lo 

0 

0 

0 

0 

0 

0 

Jam.    I 

+  2.14 

-3-13 

88.24 

July   5 

—    I.OI 

+3-40 

166.47 

6 

-  0.30 

3-70 

22.39 

10 

+  1.26 

3-92 

100.29 

II 

2.72 

4.24 

316.55 

15 

Z'S^ 

4.41 

34.13 

i6 

509 

4.74 

250.72 

20 

5-72 

4.87 

327-97 

21 

7.40 

5-21 

184.88 

25 

7.87 

5.30 

261.82 

26 

-  9-63 

-5-64 

119.05 

30 

+  9-95 

+570 

195.68 

31 

11.76 

6.02 

53-22 

Aug.   4 

"•95 

6.05 

129.56 

Feb.   s 

13-78 

6.35 

34738 

9 

13.85 

6.36 

63-45 

10 

15-68 

6.64 

281.55 

14 

15-65 

6.63 

357-35 

15 

17.44 

6.87 

215.71 

19 

17.33 

6.85 

291.26 

20 

—  19.06 

-705 

149.87 

24 

+18.89 

+7.03 

225.19 

25 

20.54 

7.17 

84.02 

29 

20.32 

7.15 

159-13 

Mar.   2 

21.86 

7.24 

18.16 

Sept.  3 

21.62 

7-23 

9308 

7 

23.02 

7-25 

312.28 

8 

22.78 

7-25 

27.05 

12 

24.02 

7.20 

246.39 

13 

23-79 

7.22 

321.03 

17 

-24.85 

-7.10 

180.49 

18 

+24.64 

+7-14 

25502 

22 

25-51 

6.95 

114.58 

23 

25-34 

7.01 

189.02 

27 

2599 

6.75 

48.64 

28 

25.87 

6.82 

123.03 

Apr.   I 

26.30 

6.50 

342.68 

Oct.    3 

26.23 

6.58 

5706 

6 

26.43 

6.20 

276.70 

8 

26.41 

6.29 

351-09 

II 

-26.37 

-5-85 

210.71 

13 

+26.41 

+5.96 

285.13 

16 

26.13 

546 

144.69 

18 

26.22 

558 

219.18 

21 

25-71 

.   ,    5.03 

78.66 

23 

25.84 

5.15 

153.23 

26 

25.11 

4.57 

12.60 

28 

25.27 

4.69 

87.29 

May    I 

24.32 

4.08 

306.52 

Nov.    2 

24.50 

4.19 

21.36 

6 

-23.35 

-3-56 

240.43 

7 

+23.54 

+3-66 

315-44 

II 

22.20 

3-02 

174.32 

12 

22.38 

3.10 

249.52 

16 

2Q.88 

2.45 

108.19 

17 

21.02 

2.51 

183.61 

21 

19.40 

1.87 

42.05 

22 

19.48 

1.90 

117.70 

26 

17.77 

1.28 

335-90 

27 

.     17-76 

1.28 

51-80 

31 

-15-99 

0.68 

269.73 

Dec.    2 

+  15.88 

0.65 

345.90 

June  5 

14.09 

--0.08 

203.56 

7 

13.85 

+0.01 

280.02 

10 

I2.0g 

+0.52 

137-38 

12 

11.70 

-0.63 

214.14 

15 

9-97 

1. 12 

71.20 

17 

9.44 
709 

1.27 

148.26 

20 

7-79 

1,71 

502 

22 

1.90 

82.39 

«S 

-  5- 56 

-f-2.29 

298.83 

27 

+  469 

-2.51 

16.53 

30 

-  3-29 

+2.85 

232.65 

32 

+  2.26 

-3.10 

310.68 

In  the  above  table,  P  is  the  positioa-aiigle  of  the  axis  of  rotation  measured  eastward  from 
the  north  point  of  the  disk,  while  l^  and  B^  are  the  helipgraphic  longitudes  and  latitudes,  respec- 
tively, of  the  center  of  the  disk.  The  longitudes  are  reckoned  from  the  Solar  Meridian  which 
passed  through  the  ascending  node  of  the  Sun's  equator  on  the  ecliptic,  on  Jan.  i,  1854,  Green- 
wich Mean  Noon. 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  THE  MOON. 

FOR  WASHINGTON  MEAN  MIDNIGHT. 


Date 

The  Earth's 
Sdenographie— 

Physical  Libratioci. 

The  Sun'8 
Seknograi^c— 

c 

Long. 

Lat. 

Long. 

Lat. 

Cokmc. 

Lat. 

• 

• 

• 

• 

• 

0 

• 

Jan. 

z 

-4-44 

—4.33 

— O.OI 

—0.04 

102.58 

—1. 19 

7.00 

2 

4.89 

3.97 

O.OI 

0.04 

II4.7I 

Z.16 

11.63 

3 

5-17 

1-55 

O.OI 

0.04 

126.84 

113 

15.54 

4 

5.26 

-0.03 

O.OI 

0.04 

138.97 

Z.IO 

18.59 

5 

5.16 

+1.52 

O.OI 

0.04 

151. II 

1.07 

20.74 

6 

-4.85 

+3-00 

—O.OI 

—0.04 

163.25 

-1.04 

31.96 

7 

4.29 

1          4.34 

—O.OI 

0.04 

175.40 

Z.OI 

33.17 

8 

3.48 

S-44 

0.00 

0.04 

187.56 

0.98 

21.37 

9 

3.44 

6.33 

0.00 

0.04 

199.72 

0.95 

19.14 

lO 

—  1. 19 

6.63 

O.0D 

0.04 

211.89 

0.93 

15.66 

II 

+0.3 1 

+6.61 

0.00 

—0.04 

224.07 

—0.89 

10.87 

23 

1.64 

6.16 

0.00 

0.04 

236.25 

0.87 

5" 

13 

3.00 

5-32 

0.00 

0.04 

248.44 

0.84 

358.94 

14 

4.18 

4.15 

0.00 

0.04 

260.63 

0.8a 

353-06 

15 

507 

3.74 

0.00 

0.04 

272.82 

0.80 

347.97 

i6 

+5-6I 

+1.19 

0.00 

—0.04 

285.01 

—0.78 

343.94 

17 

5-77 

-0.38 

0.00 

0.04 

297.20 

0.76 

340.97 

i8 

5-55 

1.90 

0.00 

0.04 

30938 

0.74 

339.02 

19 

4.98 

3.28 

0.00 

0.04 

321.56 

0.73 

337.98 

20 

4.13 

4.47 

0.00 

0.04 

333-74 

0.71 

337-81 

ai 

+3-05 

-5-45 

—O.OI 

—0.04 

345.91 

—0.70 

338.49 

32 

1-83 

6.18 

O.OI 

0.04 

358.07 

0.68 

340.04 

«3 

+0.55 

6.64 

O.OI 

0.04 

10.23 

0.67 

342.48 

24 

—0.71 

6.81 

O.OI 

0.04 

22.38 

0.65 

345.82 

25 

1.90 

6.70 

O.OI 

0.04 

34.53 

0.63 

349-99 

36 

-3.94 

—6.29 

—0.01 

—0.04 

46.(57 

—0.61 

35484 

a7 

3-79 

5-58 

O.OI 

0.04 

58.81 

0.59 

0.07 

38 

4.42 

4.60 

O.OI 

0.04 

70.94 

0.56 

5-30 

29 

4.80 

3-37 

O.OI 

0.04 

83.07 

0-53 

10.18 

30 

4-94 

1.94 

O.OI 

0.04 

95.20 

0.50 

14.40 

31 

-4.84 

-0.38 

—O.OI 

—0.04 

107.33 

—0.46 

17-79 

Feb. 

I 

4-51 

+1.22 

O.OI 

0.04 

119.47 

0.43 

20.36 

3 

3-97 

2.78 

O.OI 

0.04 

131.60 

0.39 

21.76 

3 

3.26 

4.19 

O.OI 

0.04 

143.74 

0.35 

22.24 

4 

2.40 

536 

O.OI 

0.04 

155-89              0.31 

21.61 

5 

-1.43 

+6.21 

—O.OI 

—0.04 

168.04     1       —0.28 

19.78 

6 

-0.39 

6.68 

O.OI 

0.04 

180.20              0.24 

16.65 

7 

+0.67 

6.75 

O.OI 

0.04 

192.37               0.20 

12.27 

8 

1.71 

6.40 

O.OI 

0.04 

204.54              0.17 

6.86 

9 

3.68 

5-67 

O.OI 

0.04 

216.72               0.14 

0.91 

10 

+3-52 

+4-59 

—O.OI 

—0.04 

228.91             — O.Il 

35503 

II 

4.19 

3.26 

O.OI 

0.04 

241.10             0.08 

349.74 

13 

4.64 

1.76 

O.OI 

0.04 

25330      ;              0.05 

34536 

13 

4-83 

+0.18 

O.OI 

0.04 

265.50               —0.02 

342.01 

14 

4.75 

-1.38 

O.OI 

0.04 

277.69                   0.00 

339-66 

15 

+4.39 

—2.84 

—  O.OI 

—0.04 

289.89               +0.03 

338.26 

16 

+3-77 

-4-13 

—O.OI 

—0.04 

302.09      ,         +0.05 

337-75 

lEph 

«5l 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  THE  MOON. 

FOR  WASHINGTON  MEAN  MIDNIGHT. 


Date. 

The  Earth's 
SdenoKxapfaic — 

Physical  libfation. 

The  Sun's 
Seleaocraphic — 

c 

1 

1 

Long. 

Lat. 

Long. 

Lat. 

Cokmg. 

tat. 

1 

• 

• 

0 

0 

0 

• 

0 

Feb.      i6 

+3-77 

-4.13 

— O.OI 

—0.04 

302.09 

+0.05 

337-75 

17 

2.92 

5.20 

0.01 

0.04 

314.28 

0.07 

338.12 

i8 

1.87 

6.02 

O.OI 

0.04 

326.47 

0.09 

339-36 

19 

+0.69 

6.57 

O.OI 

0.04 

338.65 

O.II 

341-49 

20 

-0-57 

6.84 

O.OI 

0.04 

350-83 

0.12 

344.52 

21 

-1.84 

-6.81 

-0.02 

—0.04 

3.00 

+0.14 

348.41 

22 

303 

6.49 

0.02 

0.04 

1517 

0.17 

35302 

*3 

4.09 

5-87 

0.02 

0.04 

27-33 

0.19 

358.10 

24 

4.93 

4.99 

0.02 

0.04 

3948 

0.21 

3-33 

25 

5-51 

3-85 

0.02 

0.04 

51-63 

0.23 

8.35 

26 

-5-77 

-2.49 

—0.02 

—0.04 

63.78 

-fo.26 

12.85 

27 

569 

—0.96 

0.02 

0.04 

75-92 

0.29 

16.60 

28 

5.26 

+0.66 

0.02 

0.04 

88.06 

0.32 

19.46 

Har.       I 

4.51 

2.28 

0.02 

0.04 

100.20 

0.3s 

21.36 

2 

348 

3-78 

0.02 

0.04 

"2.35 

0.39 

22.22 

3 

—2.26 

^506 

—0.02 

—0.04 

124.49 

+0.43 

21.94 

4 

-0.93 

6.02 

0.02 

0.04 

136.64 

0.46 

20.42 

5 

+0.41 

6-59 

0.02 

0.04 

148.80 

0.50 

17.56 

6 

1.67 

6.74 

0.02 

0.04 

160.96 

0.53 

13.40 

7 

2.78 

6.48 

O.OI 

0.04 

173-13 

0.56 

8.17 

8 

-h3.69 

-fS-8a 

—0.01 

—0.04 

185.30 

+0.59 

2.32 

9 

4-37 

4.82 

O.OI 

0.04 

197.49 

0.63 

356.44 

10 

4.81 

3-57 

O.OI 

0.04 

209.68 

0.66 

351-06 

II 

5-03 

2.14 

O.OI 

0.04 

221.88 

0.69 

346.51 

12 

S-02 

-fo.6i 

O.OI 

0.04 

234.08 

0.71 

342.92 

13 

+4.80 

-0.93 

—  O.OI 

—0.04 

246.29 

+0.74 

340.30 

14 

4.38 

2.39 

O.OI 

0.04 

258.50 

0.76 

338.60 

15 

3-77 

3-72 

O.OI 

0.04 

270.71 

0.79 

33780 

16 

2.99 

4.8s 

O.OI 

0.04 

282.92 

0.81 

337.87 

17 

2.05 

5-74 

O.OI 

0.04 

295-13 

0.83 

338.81 

18 

+0.96 

-6.36 

—0.02 

—0.04 

30734 

4-0.85 

340.65 

19 

—0.24 

6.70 

0.02 

0.04 

319-54 

0.86 

343-40 

20 

151 

6.75 

0.02 

0.04 

331-74 

0.87 

347.02 

21 

2.79 

6.51 

0.02 

0.04 

343-94 

0.89 

351-38 

22 

4.02 

6.00 

0.02 

0.04 

356.13 

0.90 

356.29 

23 

-513 

-5-21 

—0.02 

—0.04 

8.32 

4-0.92 

1-43 

24 

6.04 

4.18 

0.02 

0.04 

20.50 

0.93 

6.48 

as 

6.67 

2.92 

0.02 

0.04 

32.67 

0.95 

II. 13 

26 

6.94 

-1.49 

0.02 

0.04 

44.84 

0.97 

15-15 

27 

6.81 

+0.07 

0.02 

0.04 

57-0O 

0.99 

18.37 

28 

-6.23 

+1.67 

—0.02 

—0.04 

69.16 

4- 1. 01 

20.69 

29 

5-22 

3-21 

0.02 

0.04 

81.32 

1.03 

22.02 

30 

3.82 

4.58 

0.02 

0.04 

9348 

1.06 

22.23 

31 

2.IS 

5.66 

0.02 

0.04 

105.63 

1.08 

»i.i7 

Apr.       z 

-0.34 

6.36 

0.02 

0.04 

117.79 

X.IO 

18.72 

2 

+  1.45 

4-6.62 

—0.02 

—0.04 

"9-95 

4-1. 13 

14.84 

3 

+3.07 

+6.44 

—0.02 
[Bph 

—0.04 

15] 

142.12 

4-1. 15 

9.73 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  THE  MOON. 

FOR  WASHINGTON  MEAN  MIDNIGHT. 


Date. 

The  Barth's 
Sdenografrfuc — 

Physical  Libratioo. 

The  Sun's 
Sdenocraphic— 

c 

Look. 

Lat. 

Long. 

Lat. 

Coloag. 

Lat. 

Apr.        I 

• 
-0.34 

0 
+6.36 

0 

— 0.03 

• 

—0.04 

0 
117.79 

0 

+  I.IO 

• 

18.7a 

a 

+1.45 

6.6a 

o.oa 

0.04 

"9-95 

1. 13 

14.84 

3 

307 

6.44 

0.0a 

0.04 

14a.  la 

i.iS 

9-73 

4 

4.4Q 

5-85 

o.oa 

0.04 

154-29 

1.18 

3.84 

5 

5-39 

4.90 

o.oa 

0.04 

166.47 

i.ao 

357.82 

6 

+6.00 

+3.69 

— o.oi 

-0.04 

178.66 

+  1.33 

352.24 

7 

6.a6 

a. 30 

o.oi 

0.04 

190.86 

1.34 

347.48 

8 

6.ai 

+0.81 

o.oi 

0.04 

ao3.o6 

1.36 

'      343-68 

9 

5.88 

—0.69 

O.OI 

0.04 

215-27 

1.28 

340.86 

lO 

S-34 

2.13 

O.OI 

0.04 

227.49 

1.30 

338-95 

II 

+4.6a 

-3-44 

—0.01 

—0.04 

23971 

+  1.32 

337-9» 

la 

376 

4.57 

O.OI 

0.04 

25194 

1.34 

337-73 

13 

a. 77 

5-48 

O.OI 

0.04 

364.16 

1.36 

338-41 

■ 

14 

1.69 

6.14 

O.OI 

0.04 

276.39 

1.37 

339-99 

15 

+0.51 

6.5a 

O.OI 

0.04 

a88.6a 

1.38 

342.48 

i6 

-0.73 

-6.6a 

—o.oa 

—0.04 

300.84 

+  1.39 

345-85 

17 

a.oa 

6.43 

o.oa 

0.04 

313-07 

1.39 

350.02 

i8 

332 

5-97 

o.oa 

0.04 

325.29 

1.40 

354.77 

19 

4.58 

5-25 

o.oa 

0.04 

337-50 

1.40 

359.83 

ao 

573 

429 

o.oa 

0.04 

349.71 

1. 41 

4.87 

ai 

—6.70 

-3.1a 

—o.oa 

—0.04 

1.9a 

+  I.4I 

9-59 

aa 

7.41 

1.78 

0.03 

0.04 

14.1a 

1. 41 

13.75 

23 

7.77 

-0.31 

o.oa 

0.04 

26.31 

1.42 

i7.ai 

24 

7.70 

+i.2a 

o.oa 

0.04 

38.49 

1.43 

19.85 

as 

7.15 

2.73 

o.oa 

0.04 

50.67 

1-43 

21.59 

a6 

—6.09 

+4." 

—o.oa 

—0.04 

63.85 

+I-I4 

33.31 

27 

4.57 

5-27 

o.oa 

0.04 

75.0a 

1.45 

ai.86 

a8 

a. 68 

6.08 

o.oa 

0.04 

87.19 

1.46 

ao.oi 

»9 

-0.57 

6.48 

O.OI 

0.04 

99.36 

1.47 

16.66 

30 

+^'5S 

6.4a 

O.OI 

0.04 

"1.54 

1-47 

11.88 

May        I 

+3.50 

+5.90 

—O.OI 

—0.04 

123.7a 

+1.48 

6.02 

a 

5" 

5.00 

O.OI 

0.04 

135.90 

1-49 

359-76 

3 

6.39 

380 

O.OI 

0.04 

148.08 

1.50 

35381 

4 

7.01 

a. 40 

O.OI 

0.04 

i6o.a8 

1.50 

348.67 

5 

7.a8 

+0.90 

O.OI 

0.04 

1 7a  .48 

1.51 

344.54 

6 

1 

+7.1S 

—0.60 

—O.OI 

—0.04 

184.69 

+1.52 

341.44 

7 

6.70 

a.04 

O.OI 

0.04 

196.90 

1.53 

33930 

8 

598 

3-35 

O.OI 

0.04 

309.13 

154 

338.06 

9 

S-o8 

4.48 

O.OI 

0.04 

231-35 

^•55 

337.67 

10 

4.04 

5-39 

O.OI 

0.04 

23359 

1.55 

338.13 

II 

+2.90 

-6.05 

—O.OI 

—0.04 

245.82 

+1.56 

339-47 

la 

1.69 

6.45 

O.OI 

0.04 

358.06 

1.56 

341-72 

13 

+0.44 

6.56 

O.OI 

0.04 

270.30 

1.56 

344-87 

14 

-0.84 

6.39 

O.OI 

0.04 

283.54 

1.56 

348.85 

IS 

2.13 

5-95 

O.OI 

0.04 

294-78 

1.56 

35348 

16 

-3-41 

-5-25 

—  O.OI 

—0.04 

307.0a 

+1.56 

358.49 

17 

-4.63 

-4.31 

-O.OI 

(Eph 

—0.04 
isl 

319-25 

+1-55 

354 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  THE  MOON. 

FOR  WASHINGTON  MEAN  MIDNIGHT. 


Date. 

The  Earth's 
Selenographic — 

1 

Physical  Ubiation. 

The  Sun's 

c 

hoag. 

Ut. 

hoag. 

I«at. 

Colong. 

Lat. 

*^ 

May      17 

• 
-463 

• 
-4-31 

• 
— O.OI 

• 

—0.04 

e 
319-25 

• 
+1-55 

0 
3-54 

18 

576 

318 

O.OI 

0.04 

33149 

1-54 

8.33 

19 

6.73 

1.88 

O.OI 

0.04 

34372 

1-53 

12.60 

20 

7.46 

-0.47 

O.OI 

0.04 

355-94 

1-52 

16.21 

21 

7.88 

+1.00 

O.OI 

0.04 

8.15 

1-51 

19.06 

32 

-7.9Q 

+2.46 

—  O.OI 

—0.04 

30.36 

+1.51 

21.08 

23 

7.46 

383 

O.OI 

0.04 

32.56 

1.50 

22.18 

34 

6.51 

5-OI 

O.OI 

0.04 

44-76 

1.49 

22.23 

25 

508 

590 

O.OI 

0.04 

56.95 

1.48  • 

21.04 

26 

324 

6.43 

O.OI 

0.04 

6913 

1.47 

18.41 

27 

—  1. 12 

+6.49 

—O.OI 

—0.04 

81.33 

+1.46 

14-25 

28 

-fi.o8 

6.10 

O.OI 

0.04 

93.50 

1.45 

8.74 

29 

3-i6 

5-27 

—O.OI 

0.04 

105.68 

1.44 

2.44 

30 

4.93 

4.08 

0.00 

0.04 

117.87 

1-43 

356." 

31 

6.39 

3.66 

0.00 

0.04 

130.06 

1-43 

350.45 

June       z 

+716 

+1.11 

0.00 

—0.04 

142.26 

+1.43 

345-8X 

2 

7-54 

-0.45 

0.00 

0.04 

15446 

1. 41 

342.38 

3 

7.48 

1.94 

0.00 

0.04 

166.67 

1.40 

339-80 

4 

7.05 

3-30 

0.00 

0.04 

178.89 

1.40 

338.38 

5 

6.31 

4.46 

0.00 

0.04 

191. II 

1.40 

337-65 

6 

+5-35 

-S-40 

0.06 

—0.04 

203.34 

+1-39 

337-89 

7 

4.33 

6.08 

0.00 

0.04 

215-57 

1-39 

33901 

8 

3-OI 

6.50 

0.00 

0.04 

227.81 

1-39 

341.03 

9 

1.74 

6.63 

0.00 

0.04 

240.06 

1.38 

34396 

10 

+0.45 

6.48 

0.00 

0.04 

252.31 

1-37 

347-75 

II 

-0.83 

—6.04 

0.00 

—0.04 

264.56 

+1.36 

352.35 

12 

3.08 

5-35 

—0.01 

0.04 

276.81 

1-35 

357-21 

13 

3.38 

4.42 

0.01 

0.04 

289.06 

1.34 

2.31 

14 

4-39 

328 

O.OI 

0.04 

301.31 

1.33 

7.30 

IS 

S-40 

1.98 

0.01 

0.04 

313-55 

1.30 

11.63 

16 

—6.24 

-0.57 

—0.01 

—0.04  ' 

32579 

+1.28 

15.38 

17 

6.88 

+0.90 

—  O.OI 

0.04 

338.03 

1.27 

18.40 

18 

7.24 

2.35 

0.00 

0.04 

350.26 

1.25 

30.63 

19 

725 

3-71 

0.00 

0.04 

2.49 

1.22 

31.98 

20 

6.87 

4.90 

0.00 

0.04 

14-71 

1.20 

22.37 

21 

-6.06 

+5.83 

0.00 

—0.04 

26.93 

-fi.i8 

21.66 

22 

4.83 

6.43 

0.00 

0.04 

39-12 

1. 16 

19.66 

23 

3-23 

6.63 

0.00 

0.04 

51-32 

1-13 

16.20 

24 

-^'SS 

6.37 

0.00 

0.04 

6351 

I. II 

11.32 

25 

+0.64 

567 

0.00 

0.04 

75-70 

1.09 

5-33 

26 

+2.57 

+4.57 

0.00 

—0.04 

87.89 

+1.06 

358.91 

27 

4.28 

3.17 

0.00 

0.04 

100.08 

1.04 

352.82 

28 

5-65 

+1.58 

0.00 

0.04 

112.27 

i.oi     1 

347-61 

29 

6.59 

—0.06 

0.00 

0.04 

124.47 

0.99 

343-53 

30 

7.08 

1.65 

0.00 

0.04 

136.67 

0.97 

340.57 

July        I 

+7-12 

-3" 

+0.01 

—0.04 

148.88    1 

+0.95 

338.67 

2 

+6.77 

-4.36 

+0.01 

—0.04    ! 

15) 

161.09 

+0.94 

337.72 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  THE  MOON. 

FOR  WASHINGTON  MEAN  MIDNIGHT. 


Date. 

The  Barth's 
Sdenogrephic— 

Physical  libration. 

The  Sun's 
Seleiioffnphic— 

c 

m 

1 

33«-67 

hcmg. 

Lat. 

Long. 

Ut. 

Cokoff. 

Lat. 

July       X 

• 
+7.12 

• 
~3" 

• 
4-O.OX 

• 

—0.04 

• 

148.88 

• 

+0.95 

2 

6.77 

4.36 

O.OI 

0.04 

161.09 

0.94 

33772 

3 

6.10 

5-38 

O.OI 

0.04 

173-31 

0.92 

337-69 

4 

517 

6.12 

o.oz 

0.04 

185.53 

0.90 

338-56 

5 

4.05 

6-59 

O.OI 

0.04 

197.76 

0.89 

340.34          1 

6 

+2.82 

-6.76 

-fo.oi 

—0.04 

210.00 

+0.88 

343-03 

• 

7 

1.54 

6.65 

0.00 

0.Q4 

222.24 

0.87 

346.61 

8 

+0.25 

6.25 

0.00 

0.Q4 

234.48 

0.85 

350.95 

9 

-0.99 

5-58 

0.00 

0.04 

246.73 

0.84 

355.83 

zo 

2.16 

4.66 

0.00 

0.04 

258.99 

0.82 

0.95 

XX 

-323 

-352 

0.00 

—0.04 

271.24 

+0.80 

5.96 

12 

4.17 

2.21 

0.00 

0.04 

283.49 

0.78 

10-56 

13 

4.95 

-0.78 

0.00 

0.04 

29574 

0.76 

14-54 

U 

5-55 

+0.71 

0.00 

0.04 

307-99 

0.74 

17.77 

15 

5-93 

2.19 

0.00 

0.Q4 

320.24 

0.71 

20.19 

i6 

—6.07 

+3.58 

0.00 

—0.04 

332.48 

+0.68 

21.76 

i; 

5-93 

4.81 

0.00 

0.Q4 

344.71 

0.65 

22.40 

i8 

5-49 

5-79 

0.00 

0.04 

356.94 

0.62 

22.00 

X9 

4.73 

6.45 

0.00 

0.04 

9.16 

0.59 

20.42 

20 

367 

6.74 

+0.01 

0.04 

21.37 

0.56 

17-50 

2Z 

-2.35 

+6.61 

+0.01 

—0.04 

33-58 

-I-0-53 

13.21 

22 

—0.84 

6.04 

O.OI 

0.04 

45-78 

0.49 

7.72 

23 

+0.76 

507 

O.OI 

0.04 

57.98 

0.46 

1-52 

24 

2.32 

376 

O.OI 

0.04 

70.17 

0.43 

355.31 

as 

3-73 

2.22 

O.OI 

0.04 

82.36 

0.39 

349.72 

26 

+4.89 

+0-5S 

H-o.oi 

— 0.Q4 

94.54 

+0.36 

345-13 

27 

572 

—  1. 12 

O.OI 

0.04 

106.73 

0.33 

341.66 

28 

6.18 

2.68 

O.OI 

0.04 

118.93 

0.30 

339.29 

29 

6.26 

405 

O.OI 

0.04 

131. 12 

0.27 

337.94 

30 

5-9« 

5.18 

O.OI 

0.04 

143-33 

0.25 

337.56 

31 

+5-37 

-6.03 

+0.01 

—0.04 

155-53 

+0.23 

338.12 

Aug.       I 

4-49 

6.58 

O.OI 

0.04 

167.74 

0.21 

339.62 

2 

341 

6.83 

O.OI 

0.04 

179.96 

0.19 

342.06 

3 

2.20 

6.79 

O.OI 

0.04 

192.19 

0.17 

345-39 

4 

+0-93 

6.46 

O.OI 

0.04 

204.42 

0.15 

349-53 

5 

-0.34 

-5-84 

-f-o.oi 

—0.04 

216.65 

+0.13 

354.29 

6 

1-55 

4.97 

O.OI 

0.04 

228.89 

0.12 

359-37 

7 

2.63 

3-88 

O.OI 

0.04 

241.13 

O.IO 

4.46 

8 

356 

2.60 

O.OI 

0.04 

25338 

0.08 

9.24 

9 

4.28 

-1. 17 

O.OI 

0.04 

265.62 

0.06 

13-46 

10 

-4-78 

+o.:iS 

-fo.oi 

—0.04 

277.87 

-1-0.04 

16.96 

II 

5-03 

1.87 

O.OI 

0.04 

290.12 

-+-O.OI 

19.65 

12 

504 

332 

O.OI 

0.04 

302.36 

—0.02 

21.47 

13 

4.80 

4.60 

O.OI 

0.04 

31460 

0.05 

22.36 

14 

4-33 

564 

O.OI 

0.04 

326.84 

0.08 

22.22 

15 

-3-65 

+6.38 

-ho.oi 

—0.04 

339-07 

— O.II      1 

20.92 

16 

-2.78 

+6.75 

+0.01 
[Eph 

—0.04 

I51 

351-29 

—0.14 

18-35 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  THE  MOON. 

FOR  WASHINGTON  MEAN  MIDNIGHT. 


Date. 

TheBorth's 
Sdeoognphic — 

Physical  Ubiatioo. 

The  Son's 
Seienographic— 

c 

Lonif. 

Lat. 

I^ong. 

Lat. 

Cokmg. 

Lat. 

Aug.      l6 

• 

m 

-2.78 

• 
+6-7S 

• 

H-O.OI 

• 
—0.04 

e 
351-29 

• 
—0.14 

• 

18.35 

17 

1.77 

6.71 

O.OI 

0.04 

3-51 

0.17 

14-45 

x8 

-0.65 

6.25 

O.OI 

0.04 

15-72 

0.20 

936 

19 

+0.51 

S-40 

0.02 

0.04 

27-92 

0.24 

3-47 

30 

1.67 

4.22 

0.02 

0.04 

40.  XI 

0.28 

357-36 

21 

+2.76 

+2.77 

+0.02 

—0.04 

52.30 

-0.31 

351-64 

22 

3-73 

H-I.16 

0.02 

0.04 

64.48 

0-35 

346.75 

«3 

4-51 

—0.50 

0.02 

0.04 

76.67 

•    0-39 

342.89 

24 

5-05 

2. II 

0.02 

0.04 

88.85 

0.42 

340.09 

25 

5-33 

356 

0.03 

0.04 

101.03 

0.45 

33^-33 

26 

+5.31 

-4-79 

+0.02 

—0.04 

113.21 

-0.48 

337-57 

27 

4-99 

5-75 

0.02 

0.04 

"5.39 

0-51 

337-78 

2& 

4.38 

6.41 

0.02 

0.04 

137-58 

0.54 

338.95 

29 

3-52 

6.76 

0.02 

0.04 

149.78 

0.56 

341.08 

30 

2.46 

6.80 

0.02 

0.04 

161.98 

0.58 

344.15 

31 

+1.26 

-6.5s 

+0.02 

—0.04 

174.18 

-0-59 

348.05 

Sept.      I 

—0.02 

6.02 

0.02 

0.04 

186.39 

0.61 

35263 

2 

X.29 

5-23 

0.02 

0.04 

198.61 

0.62 

35763 

3 

2.49 

4.21 

0.02 

0.04 

210.83 

0.64 

2.74 

4 

3-53 

2.99 

0.02 

0.04 

223.05 

0.65 

7.64 

5 

-4.3s 

—  1. 61 

+0.02 

—0.04 

23528 

—0.67 

12.07 

6 

4.90 

-0.13 

0.02 

0.04 

247-51 

0.68 

1584 

7 

5-H 

-fi.40 

0.02 

0.04 

25975 

0.70 

18.85 

8 

5-04 

2.88 

0.02 

0.03 

271.98 

0.72 

3I.OI 

9 

4.62 

423 

0.02 

0.03 

284.22 

0.74 

22.22 

10 

-3-9* 

+5.36 

+0.02 

—0.03 

296.45 

—0.76 

22.40 

II 

2.98 

6.18 

0.02 

0.03 

308.68 

0.79 

21.40 

12 

1.90 

6.62 

0.02 

0.03 

320.91 

0.81 

19. 1 1 

13 

-0.75 

6.66 

0.02 

0.03 

333-13 

0.84 

15-48 

14 

+0.39 

6.28 

0.02 

0.03 

345-34 

0.87 

10.62 

IS 

4-1.46 

H-5-5I 

H-0.02 

-0.03 

357-55 

-0.89 

4.89 

16 

2.42 

4.42 

0.02 

0.03 

9-75 

0.92 

358.86 

17 

324 

306 

0.0a 

0.03 

21.94 

0.96 

353-" 

18 

391 

+1-53 

0.02 

0-03 

34-12 

0.99 

348.07 

19 

4-43 

—0.07 

0.0a 

0.03 

46.30 

1.02 

343-97 

20 

+4.77 

-1.65 

H-0.02 

-0.03 

58-47 

-1.05 

340.89 

21 

4.93 

3" 

0.02 

0.Q4 

70.64 

1.08 

338-81 

22 

4.90 

4.38 

0.02 

0.04 

82.81 

I. II 

337-70 

23 

4.66 

540 

0.02 

0.04 

94-97 

1. 14 

337-56 

34 

4.19 

6.14 

0.02 

0.04 

107.14 

1. 16 

338.39 

25 

+3-49 

-6.57 

-fo.oa 

—0.04 

119.31 

—  1. 18 

340.20 

26 

2.58 

6.69 

0.02 

0.04 

131.48 

1.20 

342.97 

27 

1.49 

6.51 

0.02 

0.04 

143-66 

1. 21 

346.63 

28 

+0.26 

6.06 

0.02 

0.04 

155-84 

1.22 

351-02 

29 

-1.05 

5-34 

0.02 

0.Q4 

168.03 

1.23 

35590 

30 

-2.37 

-4.40 

+0.02 

—0.04 

180.22 

-1.23 

0.97 

Oct.        I 

-3.61 

-3.26 

+0.02 
lEph 

—0.04 
15] 

192.41 

—  1.24 

592 

618  MOON,  1915. 

EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  THE  MOON. 

FOR  WASHINGTON  MEAN  MIDNIGHT. 


The  Earth's 
Sdmographic— 

Physical  Librattoa. 

The  Sun's 
Selenociaphic— 

^m 

Date. 

C 

Looff. 

Ut. 

Long. 

Lat. 

Odooff. 

Lat. 

1 
Oct.        I 

• 
-3-6i 

• 
-3.26 

• 

-I-0.02 

• 
—0.04 

• 
192.41 

• 
-1.24 

592            j 

2 

4.67 

1.96 

0.02 

0.04 

204.61 

1-25 

10.49 

3 

5-48 

-0.54 

0.02 

0.04 

216.82 

1-25 

14.49 

4 

5.96 

-1-0.94 

0.02 

0.03 

229.03 

1.26 

17.78 

5 

6.Q4 

2.41 

0.02 

0.03 

241.25 

1.27 

20.a8 

6 

-5-70 

+3-79 

+0.02 

-0.03 

253-46 

-1.27 

21.89 

7 

4.93 

4.98 

0.02 

0.03 

265.68 

1.28 

22.49 

8 

3-79 

589 

0.02 

0.03 

277.90 

1.29 

21.93 

9 

2.38 

6.43 

0.02 

0.03 

290.12 

1-30 

20.04 

10 

-0.83 

6.55 

0.02 

0.03 

302.34 

I-31 

16.73 

II 

+0.73 

-f-6.24 

4-0.02 

—0.03 

314.55 

-^•33 

12.06 

12 

2.17 

5-53 

0.02 

0.03 

326.76 

1-35 

6.39 

13 

3-39 

4.47 

0.02 

0.03 

33^-9^ 

1-37 

0.28 

14 

4-35 

315 

0.02 

0.03 

351-15 

1-39 

354-38 

15 

503 

1.66 

0.02 

0.03 

3-33 

1. 41 

349- '6 

x6 

+5-45 

+0.10 

+0.02 

-0.03 

15-51 

-1-43 

344.86 

17 

5.64 

-1-44 

0.02 

0.03 

27.68 

1. 45 

341.57 

x8 

5.62 

2.88 

0.02 

0.03 

39-84 

1-47 

339-»6 

19 

5-42 

4.14 

0.02 

0.03 

52.00 

1.49 

33790 

20 

5-05 

5-17 

0.02 

0.03 

64.16 

1-51 

337-47 

21 

+452 

-5-94 

+0.02 

—0.03 

76.31 

-1.52 

338.00 

22 

3.82 

6.41 

0.03 

0.04 

88.46 

1-53 

339-49 

23 

2.96 

6.57 

0.02 

0.04 

100.61 

1.54 

341-97 

34 

1.94 

6.44 

0.02 

0.04 

112.76 

1-55 

345-37 

25 

+0.77 

6.03 

0.02 

0.04 

124.92 

1-55 

34956 

26 

-0.52 

-5-35 

+0.02 

—0.04 

137.08 

-1-55 

354.32 

27 

1.88 

4.45 

0.02 

0.04 

149.24 

1-55 

359-34 

28 

3  24 

336 

0.02 

0.04 

161.40 

1.54 

4.32 

29 

4.53 

2. II 

0.02 

0.03 

173.57 

1-54 

8.98 

30 

565 

—0.76 

0.02 

0.03 

185.75 

1-53 

13-" 

31 

-6.52 

+0.66 

-ho.02 

-0.03 

197-93 

-1-53 

16.62 

Nov.       I 

7-05 

2.08 

0.02 

0.03 

210.12 

1-52 

19-39 

2 

715 

342 

0.02 

0.03 

222.31 

I-5I 

21-35 

3 

6.74 

463 

0.02 

0.03 

234.50 

1-51 

22.39 

4 

5»3 

5.61 

0.02 

0.03 

246.70 

1.50 

22.36 

5 

-4-45 

4-6.26 

+0.02 

-0.03 

258.91 

-1.50 

2Z.o6 

6 

2.72 

6.50 

0.03 

0.03 

271. II 

1.49 

18.31 

7 

-0.78 

6.29 

0.02 

0.03 

283-32 

1.49 

14.06 

8 

+1.18 

5-64 

0.02 

0.03 

29552 

1.49 

8.53 

9 

.2.99 

4.60 

0.02 

0.03 

307-72 

1-49 

2.29 

10 

H-4-5I 

+3-27 

+0.02 

-0.03 

319-91 

-1.49 

356.06 

II 

5-66 

1.76 

0.02 

0.03 

332  10 

1-50 

350.46 

12 

6.43 

+0.17 

0.02 

0.03 

344.28 

1-50 

345-83 

13 

6.82 

-1.38 

0.02 

0.03 

356.45 

1-50 

342.25 

14 

6.88    1          2.83 

0.02 

0.03 

8.62 

1-51 

33969 

15 

+6.66            ~"4-09 

-f0.02 

-0.03 

20.78 

-1.53 

338.10 

16 

+6.22     ,       -513 

+0.02 

--0.03 

32.93 

-1-52 

337-45 

• 

[Eph 

15I 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  THE  MOON. 

FOR  WASHINGTON  MEAN  MIDNIGHT. 


Date. 


Nov.      i6 

17 
x8 

19 
20 

31 
22 

23 
24 
25 
36 

27 
38 

29 
30 

Dec.       I 

2 

3 
4 
5 
6 

7 
8 

9 
10 

xz 

12 

13 
14 

»5 

x6 

17 
18 

19 
20 

31 
22 

23 
24 
25 
26 

27 
28 
29 

30 

31 
32 


The  Barth's 
Selenographies- 


Physical  Ubiation. 


The  Sun's 
Selcnogtaphic 


LonK. 


+6.22 

S-59 
4.80 

3-87 
2.82 

+  1.66 

+0.40 

~o-93 
2.31 

3.68 

-4.98 
6.13 

70s 
7-65 
7-83 

-753 
6.71 

5-39 

364 

-1-59 

+0.56 

2.63 

4*44 
5.88 

6.88 

+7-44 

7-59 

7-37 
6.8s 

6.09 

+5-H 
4.05 
2.85 

1-57 
+0.25 

—  1. 10 
2.44 

3-73 
4.94 
6.01 

-6.86 

7-44 
7.67 

7-49 
6.86 

-578 
-4.28 


Lat. 


5-90 
6.39 
6.58 
6.46 

-6.06 

540 

452 

3-44 
2.20 

-0.86 

H-o-53 

1-93 

3-27 
4.48 

+5-48 
6. 30 
6.56 
6.49 

596 

+5.00 

2.12 
4-0.46 

—  1. 19 

-2.73 
4.07 

5-97 
6.48 

—6.69 
6.60 
6.22 

558 
4.70 

-3.62 

2.37 

—  1.02 

+0-39 
1.80 

4.38 
S-42 

6.30 

6.64 

+6.71 

+6.34 


Long. 

Ut. 

Colong. 

Lat, 

• 

• 

• 

• 

+0.02 

-0.03 

32.93 

-1.52 

0.02 

• 

0.03 

45.08 

1-53 

0.02 

0.03 

57-22 

1.53    ' 

0.02 

0.03 

69.36 

1-53 

0.02 

0.03 

81.50 

1-52 

-|-0.02 

—0.03 

9364 

-•I-52     ' 

0.02 

0.03 

105-77 

1.51 

0.02 

0.03 

II7.9I 

1.49 

0.02 

0.03 

130.05 

1.48 

O.OI 

0.03 

142.20 

1.46 

1 

H-o.oi 

-0.03 

15435 

1 
-1.44    . 

0.01 

0.03 

166.50 

1.42 

O.OI 

0.03 

178.66 

1.40 

O.OI 

0.03 

190.82 

1.38 

O.OI 

0.03 

202.99 

1.36 

4-0.01 

—0.03 

2I5I7 

-1.34 

O.OI 

0.03 

227.35 

1-32 

O.OI 

0.03 

239.54 

1-30 

O.OI 

0.03 

251-73 

1.28 

0.01 

0.03 

263.92 

1.27 

4-0.0X 

-0.03 

276.12 

-1.25 

0.01 

0.03 

288.31 

1-23 

O.OI 

0.03 

300.50 

1.22 

O.OI 

0.03 

312.69 

1. 21 

O.OI 

0.03 

324.87 

1.20 

4-0.03 

-0.03 

337.04 

-I.I9 

0.02 

0.03 

349.20 

1. 18 

0.02 

0.03 

1.36 

1. 17 

0.02 

0.03 

13-52 

1.16 

0.02 

0.03 

2567 

1. 14 

4-o.ox 

-0.03 

37.81 

-I-I3 

O.OI 

0.03 

49-95 

1. 12 

O.OI 

0.03 

62.08 

I. II 

O.OI 

0.03 

74.21 

1.09 

0.01 

0.03 

86.34 

1.07 

4-0.01 

-0.03 

98.47 

-1.05 

O.OI 

0.03 

110.60 

1.02 

4-O.OI 

0.03 

122.73 

0.99 

0.00 

0.03 

134-87 

0.96 

0.00 

0.03 

14701 

0.93 

0.00 

-0.03 

159- 15 

—0.90 

0.00 

0.03 

171.30 

0.87 

0.00 

0.03 

183.45 

0.84 

0.00 

0.03 

195-6* 

0.81 

0.00 

0.03 

207.78 

0.78 

0.00 

-0.03 

219.95 

-0.75 

0.00 

—0.03 

232.13 

—0.72 

337-45 
337-73 
338.96 
341.16 

344.30 

348.29 

352.92 

357-91 
2.92 

7.67 
11.94 

15-59 

18.55 

20.75 
22.13 

22.56 
21.86 
19.82 
16.27 
11.25 

5-U 
358.65 
352.54 
347-34 
34326 

340.30 
338.40 

337-49 
337-53 
338.52 

340.48 

343-38 
347-16 
351-65 

356.58 

1.63 

6.49 
10.91 

14.72 

17-85 

20.34 
21.84 

22.57 
22.30 

30.84 

18.04 
13-74 


[Eph  isl 


620     ILLUMINATED  DISK  OF  MERCURY,  1915. 


FOR  WASHINGTON  MEAN  NOON. 


Date. 

ib 

• 

f 

6 

L 

Stellar 
Mag. 

Date. 

k 

• 

t 

e 

L 

Stellar 

Mag. 

0 

0 

0 

0 

Jan. 

X 

0.997 

6 

14a 

25.1 

-0.8 

July   5 

0.073 

149 

159 

10.7 

+2.1 

6 

0.999 

4 

65 

36.9 

0.9 

xo 

0.163 

X33 

X67 

32.3 

lo   ^ 

XI 

0-993 

xo 

19 

30.x 

0.9 

15 

0.379 

xx6 

173 

34.0 

0.9   1 

i6 

0.975 

18 

3 

35-2 

0.9 

30 

0.423 

99 

177 

46.0 

■^•3 

31 

0-939 

39 

354 

43.9 

0.9 

25 

0.588 

80 

183 

57-8 

-0.3 

36 

0.868 

43 

347 

53-3 

-0.9 

''^ 

0.758 

59 

X90 

66.7 

-0.8    1 

31 

0.744 

61 

34a 

64.3 

0.7 

Aug.   4 

0.898 

37 

198 

68.4 

1 

I.I 

1 

Feb. 

5 

0.553 

84 

337 

68.3 

-0.4 

9 

0.979 

17 

213 

63.0 

1.5 

10 

0.317 

IIX 

332 

53.6 

+0.4 

14 

0.998 

5 

299 

53.0 

1.6    1 

IS 

0.1 10 

141 

324 

33.0 

X.4 

19 

0.983 

x6 

4 

430 

X..    1 

30 

O.OI3 

x68 

380 

3.6 

+3.7 

24 

0.949 

36 

15 

36.4 

-oA 

25 

0.043 

156 

183 

8.5 

3.3 

*^ 

0.910 

35 

30 

32.0 

0-5 

Mar. 

3 

0.154 

134 

169 

33.6 

1-4 

Sept.  3 

0.869 

42 

33 

295 

41    1 

-O.I       ^ 

7 

0.380 

116 

164 

32.3 

0.9 

8 

0.836 

49 

24 

28.3 

13 

0.393 

103 

161 

34.5 

0.7 

13 

0.780 

56 

25 

38.4 

+0.1 

17 

0.488 

91 

158 

33.8 

+0.5 

18 

0.737 

63 

36 

39.4 

+0.1 

33 

0.566 

83 

156 

33.6 

0.4 

23 

0.665 

71 

36 

31-5 

0.3 

37 

0.633 

75 

X54 

3X.6 

0.3 

38 

0.586 

80 

37 

34-4 

0.3 

Apr. 

X 

0.693 

67 

152 

31.5 

+O.X 

Oct.   3 

0.486 

92 

27 

37-4 

0.4 

6 

0.751 

60 

151 

32.4 

0.0 

8 

0356 

X07 

38 

37.8 

0.7 

XI 

0.808 

52 

150 

34.7 

-0.3 

13 

0.199 

X37 

30 

30-1 

+I.I 

16 

0.867 

43 

149 

38.8 

O.S 

x8 

O.O5X 

154 

35 

10.5 

3.0 

■ 

31 

0.936 

32 

149 

451 

0.9 

23 

0.005 

X73 

185 

x.3 

3.8 

36 

0.977 

18 

149 

53.6 

x.4 

38 

0.133 

137 

306 

38.x 

x.3 

May 

I 

1. 000 

I 

89 

63.7 

X.9 

Nov.   3 

0.369 

105 

308 

570 

+0.2 

6 

0.971 

30 

338 

68.4 

-X.6 

7 

0.594 

79 

308 

63.0 

-0.4 

XX 

0.879 

41 

341 

66.6 

X.3 

X3 

0.756 

59 

307 

53-6 

0.6 

x6 

0.749 

60 

345 

59.0 

0.7 

17 

0.859 

44 

205 

43-7 

0.6 

31 

0.613 

77 

349 

50.0 

-0.3 

33 

0.930 

33 

303 

35-9 

0.7 

36 

0.487 

91 

353 

43.3 

+03 

27 

0.958 

24 

198 

30.5 

0.7 

31 

0.374 

105 

357 

35-5 

+0.7 

Dec.   3 

0.980 

x6 

193 

37.x 

-0.7 

June 

5 

0.273 

117 

0 

293 

I.X 

7 

0.993 

10 

183 

25.1 

0.7 

xo 

0.180 

130 

4 

33.3 

1-5 

13 

0999 

4 

157 

34.4 

O.Z 

15 

0.099 

143 

9 

14.0 

x.9 

17 

0.999 

4 

59 

3^.7 

0.8 

30 

0.038 

158 

19 

5-9 

2.5 

33 

0.994 

9 

24 

36.3 

0.8 

as 

0.008 

170 

63 

1.3 

+3-1 

27 

0.981 

16 

13 

39.x 

-0.8 

30 

0.019 

164 

X40 

3-2 

+3.8 

32 

0.957 

24 

4 

33-7 

-0.8 

NOTATION. 

ik»the  ratio  of  the  area  of  the  illuminated  portion  of  the  apparent  disk  to  the  area  of  the 

entire  apparent  disk  regarded  as  circular. 
t==the  angle  between  the  Sun  and  Earth,  as  seen  from  the  planet. 
(7»the  angle  which  the  line  joining  the  cusps,  or  extremities  of  the  illuminated  portion,  makes 

with  the  meridian. 
L»the  brilliancy  of  the  disk.    The  unit  of  L  is  the  amount  of  light  received  by  an  eye  from  a 

circular  disk  with  the  same  albedo  as  the  planet,  subtending  an  angular  radius  of  one 

second  of  arc,  situated  at  distance  unity  from  the  Sun,  and  illuminated  by  the  latter 

as  the  mean  disk  of  the  planet  is  illuminated. 
The  magnitudes  of  the  planet  have  been  computed  from  formuls  given  in  the  Potsdam 

Observations,  vol.  8,  page  366. 
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FOR  WASHINGTON  MEAN  NOON. 


Date. 

k 

• 

f 

0 

e  • 

L 

Stellar 
Mag. 

Date. 

k 

• 

t 

1 
0 

L 

Stellar 
Mag. 

0 

0 

0 

Jan. 

I 

0.25s 

"9-3 

196.8 

218.9 

-4.4 

July    5 

0.946 

26.8 

175-9 

51-3 

-3-3 

6 

0.297 

"3-9 

195-6 

216.8 

4.4 

10 

0.954 

24.8 

179.1 

50.7 

3-3 

II 

0336 

109.2 

194. 1 

209.8 

4-3 

15 

0.961 

22.9 

182.4 

50.2 

3^3 

i6 

0372 

104.9 

192.4 

200.2 

4-3 

20 

0.967 

21.0 

185.8 

49-7 

3.3 

31 

0.406 

100.9 

190.5 

189.6 

4.2 

25 

0.973 

19.0 

189.3 

49.3 

3-4 

26 

0.437 

97-3 

188.4 

178.7 

-4.2 

3® 

0.978 

17.0 

192.7 

48.9 

-3.4 

31 

0.466 

93-9 

186. 1 

168.0 

4.1 

Aug.    4 

0.983 

15.1 

196.3 

48.6 

3.4 

Feb. 

5 

0.493 

2^? 

183.8 

157.7 

4-1 

9 

0.987 

13.2 

200.0 

48.3 

3.4 

10 

0.519 

87.8 

181.3 

148. 1 

4.0 

14 

0.990 

"•3 

203.9 

48.1 

3.4 

15 

0.544 

85.0 

178.8 

139-1 

4.0 

19 

0.993 

9.4 

208.2 

47.9 

3-4 

ao 

0.567 

82.4 

176.2 

130.9 

-3.9 

24 

0.996 

7.5 

213.3 

47.7 

-3.4 

25 

0.589 

79.8 

173.7 

^^3-3 

3-9 

*^ 

0.998 

5.7 

220.0 

47.6 

35 

Mar. 

2 

0.610 

77-3 

171. 2 

116.4 

3.8 

Sept.    3 

0.999 

4.0 

231-4 

47.5 

35 

7 

0.630 

74.9 

168.8 

1 10. 1 

3.8 

8 

1. 000 

2.5 

254.9 

47.4 

3-5 

12 

b.649 

72.6 

166.5 

104.4 

3.7 

13 

1. 000 

2.0 

303.5 

47.4 

35 

17 

0.668 

70.4 

164.3 

99.2 

-3.7 

18 

0.999 

3.0 

342.6 

47.4 

-3-5 

22 

0.686 

68.2 

162.3 

94.4 

H 

23 

0.999 

4.5 

359.1 

47.5 

35 

27 

0.703 

66.1 

160.5 

90.0 

3-6 

28 

0.997 

6.2 

6.9 

47.6 

35 

Apr. 

I 

0.719 

64.0 

158.9 

86.0 

3.6 

Oct.     3 

0.995 

7.9 

II. I 

47.7 

3-4 

6 

0.735 

61.9 

157.5 

82.4 

3.5 

8 

0.993 

9.7 

13.6 

47.9 

3.4 

II 

0.751 

59.9 

156.4 

79.0 

-3.5 

13 

0.990 

11.4 

15.0 

48.1 

-3.4 

16 

0.766 

57.9 

155.5 

75.9 

3.5 

18 

0.987 

13. 1 

15.6 

48.3 

3-4 

21 

0.780 

55-9 

154.8 

73.2 

3.5 

23 

0.983 

14.9 

15.6 

48.6 

3.4 

26 

0.794 

53-9 

154.4 

70.6 

3.4 

28 

0.979 

16.6 

15-1 

49.0 

3.4 

May 

I 

0.808 

52.0 

154.3 

68.2 

3.4 

Nov.    2 

0.975 

18.3 

14.3 

49.4 

3-4 

6 

0.821 

50.1 

154.4 

66.1 

-3.4 

7 

0.970 

20.0 

13.0 

49.8 

-3.4 

II 

0.834 

48.1 

154.8 

64.1 

3.4 

12 

0.965 

21.6 

11.4 

50.3 

3-3 

16 

0.846 

46.2 

155.5 

62.3 

3-4 

17 

0.959 

23.3 

9.6 

50.9 

3.3 

21 

0.858 

44.3 

156.4 

60.7 

3-3 

22 

0.953 

25.0 

7-5 

51.5 

3.3 

26 

0.870 

42.3 

157.6 

59-2 

3-3 

27 

0.947 

26.6 

5.3 

52.2 

3  3 

31 

0.881 

40.4 

159.0 

57.9 

'3-3 

Dec.     2 

0.940 

28.3 

2.9 

52.9 

-3  3 

June 

5 

0.892 

38.5 

160.7 

56.6 

3-3 

7 

0.933 

30.0 

0.4 

53.8 

3-3 

10 

0.902 

36.5 

162.7 

55-5 

3.3 

12 

0.926 

31.6 

357.9 

54.7 

3-3 

15 

0.912 

34.6 

164.9 

54.5 

3-3 

17 

0.918 

33-3 

355-4 

55.7 

33 

20 

0.921 

327 

167.3 

53-6 

3.3 

22 

0.910 

350 

353-0 

56.8 

33 

25 

0.930 

30.7 

170.0 

52.8 

-3  3 

27 

0.901 

36.7 

350.6 

57.9 

-3.4 

30 

0.938 

28.8 

172.9 

52.0 

-3-3 

32 

0.892 

38.4 

348.4 

59-1 

-3-4 

NOTATION. 

i^sthe  ratio  of  the  area  of  the  illuminated  portion  of  the  apparent  disk  to  the  area  of  the  entire 

apparent  disk  regarded  as  circular, 
f  =the  angle  between  the  Sun  and  Earth,  as  seen  from  the  planet. 
^s=the  angle  which  the  line  joining  the  cusps,  or  extremities  of  the  ilium  mated  portion,  makes 

with  the  meridian. 
L==the  brilliancy  of  the  disk.    The  unit  of  L  is  the  amount  of  light  received  by  an  eye  from 

a  circular  disk  with  the  same  albedo  as  the  planet,  subtending  an  angular  radius  of 

one  second  of  arc,  situated  at  distance  unity  from  the  Sun,  and  illuminated  by  the 

latter  as  the  mean  disk  of  the  planet  is  illuminated. 
The  magnitudes  of  the  planet  have  been  computed  from  formulae  given  in  the  Potsdam 

Observations,  vol.  8,  page  366. 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  MARS. 


WASHINGTON  MEAN  TIME. 


Noon. 

Uffht- 
Time. 

Stellar 

Macni- 
tude. 

P 

il^+jto* 

^e 

•^0~^® 

^0 

m 

• 

• 

• 

• 

• 

1 

July    I 

16.75 

+1.4 

324-02 

150.93 

-11-43 

—  28.03 

—20.48 

300.60 

3 

16.69 

1.4 

324.24 

152.28 

10.90 

28.15 

20.21 

301.78 

S 

16.63 

1.4 

324.48 

153-62 

10.37 

28.27 

19-94 

302.9s 

7 

16.57 

1.4 

324.75 

154.95 

9-83 

28.38 

19.66 

304.12 

9 

16.51 

x-4 

325-03 

156-27 

9.29 

28.50 

1937 

30530 

II 

16.45 

+  1.4 

325-34 

157-58 

-  8.75 

-28.61 

-19.08 

306.46 

13 

16.39 

1.4 

32566 

158.88 

8.20 

28.73 

18.78 

307.62 

15 

16.33 

1.4 

326.01 

160.18 

7.65 

28.85 

18.47 

308.78 

17 

16.27 

1.4 

326.38 

161.47 

7.10 

28.96 

18.15 

309-94 

19 

16.20 

1.4 

326.77 

162.75 

6.55 

29.08 

17-83 

311-09 

21 

16.14 

+1.4 

32717 

164.02 

—  6.00 

—29.20 

-17.51 

312-24 

^        23 

16.07 

14 

327-59 

165.29 

5.45 

29.32 

17.18 

313.38 

^5 

16.00 

1.4 

328.03 

166.55 

4.89 

29.44 

16.84 

314-52 

27 

15-93 

1.4 

328.49 

167.80 

4-34 

29.56 

16.50 

315.66 

29 

15-86 

1.4 

328.96 

169.04 

3-79 

39.68 

16.15 

316.79 

31 

15.79 

+  1.4 

32945 

170.28 

-  3-24 

—  29.81 

-15.80 

317-92 

Aug.   2 

15-72 

1.4 

329-95 

171-52 

2.68 

29.93 

15-45 

319-04 

4 

1564 

1-4 

330.47 

172.75 

2.13 

30.06 

1509 

320.16 

6 

15-57 

1-4 

331.00 

173-97 

1-58 

30.19 

14-72 

321.28 

8 

1549 

1.4 

331-54 

17519 

1-03 

30.32 

14-35 

322.39 

10 

15-41 

+  1.4 

332.09 

176.40 

-  0.49 

-30.46 

-13.98 

323-50 

12 

15-33 

1-4 

332.66 

177-61 

+  0.05 

30.59 

13-61 

324.61 

14 

15-25 

1-4 

333-24 

178.81 

0.59 

30.73 

13.24 

325-71 

16 

15-17 

1-4 

333-83 

180.01 

1.13 

30.87 

12.86 

326.81 

18 

15-09 

1.4 

334.43 

181.20 

Z.66 

31.01 

12.47 

327-90 

20 

15.00 

+  1.4 

335-04 

182.38 

+  2.19 

-31.15 

-12.08 

328.99 

22 

14.92 

1.4 

335.65 

183.56 

2.71 

31-30 

11.69 

330.08 

24 

14.83 

1-4 

336.27 

184.74 

3.23 

31-44 

11.30 

331-16 

26 

14.74 

1-3 

336.91 

185.92 

3.75 

31-60 

10.91 

332.24 

28 

14.65 

1.3 

337-55 

187.09 

4.26 

31-75 

X0.51 

333-32 

30 

14.56 

+  1.3 

338.20 

188.25 

+  4-76 

-31.90 

—  lO.II 

334-39 

Sept.  I 

14.46 

1-3 

338.85 

189.41 

5.26 

32.06 

9.72 

33546 

3 

14.37 

1-3 

339-51 

190.57 

5-76 

32.22 

932 

336-52 

5 

14.27 

1-3 

340.17 

191-73 

6.25 

32.38 

8.92 

337-58 

7 

14.17 

1-3 

340.84 

192.88 

6.74 

32.54 

8.51 

338.64 

9 

14.07 

+1.3 

341.51 

194.02 

+  7.22 

-32.70 

—  8.XI 

339.69 

II 

13-97 

1-3 

342.18 

195.16 

7-69 

32.86 

7.70 

340.74 

13 

13.87 

1-3 

342.85 

196.30 

8.15 

33.03 

7.30 

341.79 

15 

13-77 

1-3 

343-53 

19743 

8.6z 

33.19 

6.89 

34^.83 

17 

13.66 

1.2 

344-21 

198.56 

9.06 

33-36 

6.48 

343-87 

19 

13-56 

-fl.2 

34489 

199.68 

+  9-51 

-3352 

—  6.07 

344-91 

21 

13-45 

1.2 

345-57 

200.80 

9-95 

3369 

5-66 

345-94 

23 

13-34 

1.2 

346.26 

201.92 

10.38 

33-86 

5-25 

346.Q7 

25 

13-23 

1.2 

'     346.94 

203.03 

10.80 

34.02 

4.85 

347-09 

27 

13.12 

X.2 

347.62 

204.14 

II. 21 

34.19 

4.44 

34905 

29 

13.00 

-fl.2 

1     348.30 

205.24 

-I-11.61 

-34.36 

-  4.03 

3500.; 

Oct.    I 

12.89 

+  1.2 

348.97 

206.33 

-f  12.01 

-34.52 

—  3.62 

35105 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  MARS. 

WASHINGTON  MEAN  TIME. 


Xoon. 


July 


Atig. 


Sept. 


Oct. 


9 
II 

13 
15 
17 

19 
21 

23 
25 
27 

29 
I 


I 
3 

7 

9 
II 

»3 
15 
17 
19 
21 

23 

25 

27 

29 

31 
2 

4 
6 
8 

10 
12 

14 
16 
18 

20 
22 

24 
26 

28 

30 
I 

3 


■ 

Cential 
Meridian. 

Transit  of  Zero  Meridian. 

k 

i 

« 

Q 

Of  Date. 

Oflntennedi- 
ate  Date. 

It 

• 

tt 

0 

• 

h     m 

h      m 

0.940 

S'Oi 

28.37 

0.30 

256.15 

9-33 

0     1.8 

0-939 

503 

28.61 

0.31 

356.68 

349-78 

0  42.0 

I  22.2 

0.938 

5-05 

28.86 

0.31 

257.21 

330.24 

2     2.4 

2  42.5 

0-937 

5.06 

29.10 

0.32 

257.75 

310.71 

3  22.7 

4     2.8 

0.936 

S.08 

29.34 

0.33 

258.29 

291.19 

4  42.9 

5  23.0 

0.935 

5.10 

29.58 

0.33 

258.85 

271.68 

6    3.1 

6  43-2 

0.934 

5-12 

29.82 

0.34 

259-4X 

252.17 

7  23.3 

8    3-4 

0.933 

5-14 

30.05 

0.34 

25997 

232.67 

8  435 

9  23  5 

0.932 

5.16 

30.29 

0.35 

260.54 

213.18 

10    3.6 

10  43-6 

0.931 

5.18 

30.52 

0.36 

261. II 

193-70 

II  23.7 

"     3.7 

0.930 

5.20 

30.75 

0.37 

261.69 

174.23 

12  43.7 

13  23.7 

0.929 

5-22 

30.99 

0.37 

262.27 

154.77 

14    3-7 

14  43-7 

0.928 

5.24 

31.22 

0.38 

262.86 

135-31 

15  23-7 

16    3-7 

0.927 

5.26 

31.45 

0.39 

263.44 

115.86 

16  43-7 

17  23.7 

0.926 

5.29 

31.68 

0.39 

264.03 

96.41 

18    3.6 

18  43-6 

0.924 

5-31 

31-90 

0.40 

264.62 

76.97 

19  23.5 

20    3-5 

0.923 

5-34 

32.13 

0.41 

265.21 

57-54 

20  43.4 

21  23.3 

0.922 

536 

32.3s 

0.42 

265.80 

38.11 

22    3.2 

22  43.2 

0.921 

5-39 

32.58 

0.42 

266.40 

18.69 

2$   23.1 

0.920 

5-41 

32.80 

0.43 

266.99 

359-28 

0     3.0 

0  42.9 

0.919 

5.44 

33.02 

0.44 

267.59 

339-87 

I    22.8 

2     2.6 

0.918 

5-47 

33-24 

0.45 

268.18 

320.47 

2   42.5 

3  22.4 

0.917 

5.50 

33.45 

0.46 

268.76 

301.07 

4     2.3 

4  42.1 

0.916 

5.53 

33.66 

0.46 

269.35 

281.68 

5  22.0 

6     1.8 

0.915 

5.56 

33-87 

0.47 

269.94 

262.29 

6  41.7 

7  21.S 

0.914 

5.59 

34-08 

0.48 

270.52 

242.91 

8     1.3 

8  41.2 

0.913 

5.63 

34-29 

0.49 

271.10 

22353 

9  21.0 

10    0.8 

0.912 

5.66 

34-49 

0.50 

271.67 

204.16 

10  40.6 

II  20.4 

0.911 

5-69 

34.69 

0.51 

272.25 

184.79 

12    0.2 

12  40.0 

0.910 

572 

34.89 

0.52 

272.81 

165.42 

13  19.8 

13  59-6 

0.909 

576 

3509 

0.52 

273-37 

146.06 

14  39.4 

15  19.2 

0.908 

5.80 

35.28 

0.53 

27392 

126.71 

15  58.9 

16  38.7 

0.907 

S.84 

35-47 

0.54 

274.47 

107.36 

17  18.5 

17  58.2 

0.906 

5.88 

35-66 

0.55 

275.02 

88.01 

18  38.0 

19  17.7 

0.905 

S.92 

35.84 

0.56 

275-55 

68.67 

19  57-5 

20  37.2 

0.905 

5-97 

36.02 

0.57 

276.08 

49-33 

21  17.0 

21  56.7 

0.904 

6.01 

36.20 

0.58 

276.60 

30.00 

22  36.4 

23  16.1 

0.903 

6.05 

36.37 

0.59 

277.12 

10.67 

23  55.8 

0.902 

6.10 

36.54 

0.60 

277-63 

351-35 

035-6 

I  15.3 

0.901 

6.14 

36.70 

0.61 

278.13 

332.03 

I  55-0 

2  34.7 

0.900 

6.19 

36.86 

0.62 

278.62 

312.72 

3  M-4 

3  54.0 

0.899 

6.24 

3702 

0.63 

279.10 

293.41 

4  33-7 

5  13-4 

0.898 

6.29 

37-17 

0.64 

279.57 

274.10 

5  53-1 

6  32.7 

0.898 

6.34 

37-31 

0.65 

280.03 

254.80 

7  12.4 

7  52.0 

0.897 

6.40 

37-45 

0.66 

280.49 

235-51 

831.7 

9  "-3 

0.896 

6.45 

37-58 

0.67 

280.93 

216.22 

9  510 

10  30.6 

C.896 

6.51 

37-71 

0.68 

281.36 

196.94 

II  10.2 

II  49.8 

lEph  25I 


624  MARS,  1915. 

EPHEMERIS  FOR  PHYSICAI.  OBSERVATIONS  OF  MARS. 

WASHINGTON  MEAN  TIME. 


Noon. 


Oct.  I 

3 
5 
7 
9 
II 

13 
15 
17 
19 

31 
23 

as 

27 
29 

31 

Nofv.  2 

4 
6 
8 

10 
12 

14 
16 

18 
20 

23 

24 
26 

28 

30 

Dec.  2 

4 
6 
8 

10 
12 

14 
16 

18 

20 
22 

24 
26 

28 

30 
32 


Ucht- 
Time. 

StdUr 
Magni- 
tude. 

m 

12.89 

+  1.2 

12.77 

I.I 

12.6$ 

I.I 

".53 

I.I 

12.41 

I.I 

12.29 

-hl.I 

12.17 

I.I 

12.04 

I.I 

11.92 

I.O 

11.79 

I.O 

11.66 

+  1.0 

"•53 

I.O 

11.40 

I.O 

11.27 

0.9 

II. 14 

0.9 

1 1. 01 

+0.9 

10.87 

0.9 

10.74 

0.8 

10.60 

0.8 

10.47 

0.8 

10.33 

+0.7 

10.19 

0-7 

10.05 

0.7 

9.91 

0.7 

9.78 

0.6 

9.64 

+0.6 

950 

0.6 

9.36 

0-5 

9.22 

0.5 

9.08 

0-5 

8.94 

+0.4 

8.80 

0.4 

8.66 

0.4 

8.52 

0-3 

8.38 

0-3 

8.25 

+0.3 

8.11 

0.2 

7.98 

0.2 

7.84 

0.1 

7.71 

+0.1 

7.58 

0.0 

7.46 

0.0 

7-33 

0.0 

7.21 

—0.1 

7.08 

0.1 

6.97 

—0.2 

6.85 

—0.2 

^^+xao" 


348.97 
34965 
350-32 

350-99 
351-66 

352.32 

352.97 
353-62 

354.27 
354.92 

355-55 

356-17 

356.79 
357.40 

358.01 

358.61 

359-19 

359-77 

0.34 

0.90 

1.44 
1.97 
2.49 
3.00 

3-49 

3-97 
4.44 
4.89 
5-32 
5-74 

6.14 
6.52 
6.88 

7.22 

7.54 

7-84 
8.12 

8.38 
8.61 
8.82 

9.01 
9.17 

930 
9.40 

9.48 

9-53 
9-54 


206.33 
207.42 
208.51 

209.59 
210.66 

211.72 
212.78 

213-83 
214.87 

215.90 
216.92 

217-93 
218.94 

219.94 

220.92 

221.89 
222.84 

223.79 
224.72 

225.63 

226.53 
227.41 
228.27 
229.11 
229.93 

230.73 

231-51 
232.26 

233.00 
233-71 

234.38 
235-03 
23565 
236.23 

236.78 

237-30 

237.78 
238.22 

238.62 
238.97 

239-29 
23956 
239.79 

23997 
240.09 

240.16 
240.18 

[Eph  isl 


D 


e 


+ 


+ 


+ 


+ 


+ 


-h 


+ 


+ 


+ 


+ 

4- 


2.01 
2.40 
2.78 

3.15 
3-51 

3-86 
4.20 

4.53 
4.86 

5.18 

5-48 

5-77 
6.05 

6.32 

6.58 

6.83 
7.08 

7-31 
7-53 
7-74 

7-94 
8.13 
8.30 
8.46 
8.62 

8.77 
8.90 

9.02 

9-13 
9.24 

9-33 
9.41 

9.48 

9-54 
9-58 

9.62 

9.65 
9.66 

9.67 

9.66 

965 
9.62 

9-59 
9-55 
9.49 

9.42 

9-35 


^er^® 


■34.52 
34.68 

34.84 
3500 

35-i6 

■35-31 
35-46 
35-60 

35-73 
35.86 

■35-59 
36.11 
36.22 
36.32 
36.41 

•36.50 

36.57 
36.63 

36.68 
36.71 

■36.73 
36.74 
36.72 

36.69 
36.64 

-36.57 
36.48 

36.37 
36.23 

36.07 

■35.88 
35.66 

35-41 

35-13 
34.82 

■34.47 
34.08 

33.65 

33.19 
32.68 

■3213 
3154 
30.89 
30.20 
29.46 

•38.67 
-27.82 


D 


'e 


-  3.62 
3.21 
2.81 
2.40 
2.00 

-  X.59 
1. 19 

0.78 

-  0.38 
+  0.02 

+  0.42 
0.82 
1.21 
1. 61 
2.00 

+  2.40 
2.79 
3.18 
3.56 
3.95 

+  4.33 
4.71 
5-09 
5.47 
5.84 

+  6.21 
6.58 
6.95 

7-31 
7.67 

+  8.03 

8.39 

8.75 
9.10 

9-45 

+  9.79 
10.14 

10.48 

10.81 

XI. 15 

+11.48 

II.8I 
12.13 

12.45 
12.77 

+13.08 
+13.39 


351-05 
352-06 

35307 
354-08 

355-08 
356.08 

35707 
358.06 

359-05 
0.04 

1.02 
2.00 
2.98 
3-96 
4-93 

590 
6.86 

7.83 

8-79 

9.75 

10.70 

11.65 

12.60 

13.55 
14-49 

15.44 
16.38 

1731 
18.25 

19.19 

20.12 
21.04 
21.97 
22.Q0 
23.82 

24-74 
25.66 

26.58 

27.49 

38.41 

29.32 
30.22 

32.01 
3294 

33.84 
34.74 


MARS,  1915. 


625 


EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  MARS. 

WASHINGTON  MEAN  TIME. 


Central 
Meridian. 

Transit  of  Zero  Meridian. 

Norm. 

ib 

Diameter. 

• 

1 

^ 

Q 

Of  Date. 

Of  Intermedi- 
ate Dote. 

it 

e 

// 

0 

• 

h     m 

h      m 

Oct.        X 

0.896 

6.SI 

37-71 

0.68 

28Z.36 

Z96.94 

II  X0.2 

ZZ  49.8 

3 

0.895 

6.S7 

37.83 

0.69 

281.78 

177.66 

12  29.4 

13     9-0 

5 

0.894 

(>-(iZ 

37-95 

0.70 

282.20 

158.39 

13  48.6 

Z4  28.2 

7 

0.894 

6.69 

38.06 

0.71 

282.60 

139-12 

15     7.8 

15  47-4 

9 

0.893 

6.76 

38.16 

0.72 

282.99 

ZZ9.86 

x6  27.0 

17    6.5 

IZ 

0.893 

6.83 

38.25 

0.73 

283.37 

zoo.6z 

17  46.0 

z8  25.6 

13 

0.892 

6.90 

38.34 

0.74 

283.74 

81.37 

19    .5.1 

19  44.6 

IS 

0.892 

6.97 

38.41 

0.75 

284.10 

62.  X4 

20  24.2 

21    3-7 

17 

0.891 

7.04 

38.48 

0.76 

284.45 

42.9Z 

2X   43.2 

22  22.6 

19 

0.891 

7.12 

'  38.53 

0.77 

284.79 

23.69 

23      2.1 

23  41.6 

21 

0.891 

7.20 

38.58 

0.78 

285.12 

4.48 

0  az.0 

23 

0.891 

7.28 

38.62 

0.80 

285.43 

345-28 

I      0.5 

I  39-9 

25 

0.890 

736 

38.65 

o.8z 

285.73 

326. zo 

2    19.3 

2  58.7 

37 

0.890 

7-45 

38.66 

0.82 

286.02 

306.92 

3  38.1 

4  17.5 

29 

0.890 

754 

38.67 

0.82 

286.30 

287.7s 

4  56.9 

5  36.2 

3^ 

0.890 

763 

38.66 

0.83 

286.57 

268.60 

6  15.6 

6  54.9 

Nov.      2 

0.891 

7.72 

38.64 

0.84 

286.83 

249.46 

7  34.2 

8  13.5 

4 

0.891 

7.81 

38.6Z 

0.85 

287.07 

230.33 

8  52.8 

9  32.1 

6 

0.891 

7.91 

38.56 . 

0.86 

287.30 

2ZZ.22 

xo  XI.3 

zo  50.6 

8 

0.891 

8.01 

38.49 

0.88 

287.52 

192.13 

II  29.8 

12    9.0 

10 

0.892 

8.12 

38.41 

0.89 

287.73 

173.05 

12  48.2 

X3  27.3 

12 

0.892 

^'^Z 

38.31 

0.90 

287.92 

153.98 

14    6.5 

14  45-6 

14 

0.893 

8.35 

38.20 

0.90 

288.  ZZ 

134.94 

15  24.7 

16    3.8 

16 

0.894 

8.47 

38.07 

0.9Z 

288.28 

ZZ5.92 

16  42.8 

17   2Z.9 

18 

0.89s 

8.59 

37-92 

0.9Z 

288.44 

96.9Z 

18    0.9 

z8  39.9 

20 

0.89s 

8.71 

37-75 

0.92 

288.58 

77-93 

19  z8.8 

19  57-8 

22 

0.896 

8.84 

37-55 

0.92 

288. 7  z 

58.97 

20  36.7 

2Z  ZS.6 

24 

0.897 

8.97 

37-34 

0.92 

288.83 

40.03 

21  54.4 

22  33-3 

26 

0.899 

9.10 

37-10 

0.92 

288.93 

2Z.Z2 

23    12. Z 

2Z  50.8 

28 

0.900 

9.24 

36,84 

0.92 

289.02 

2.23 

0  29.6 

30 

0.902 

9-39 

36.55 

0.92 

289.  zo 

343-37 

I      8.3 

z  47.0 

Dec.       2 

0.903 

9-54 

36.23 

0.92 

289.  z6 

324.54 

2    25.6 

3    4.2 

4 

0-90S 

9.69 

35.89 

0.92 

289.2  z 

305.74 

3  42.8 

4  2Z.4 

6 

0.907 

985 

35-52 

0.92 

289.24 

286.97 

4  59-9 

S  38.4 

8 

0.909 

10.01 

35." 

0.9Z 

289.26 

268.24 

6  z6.8 

6  55.2 

10 

0.911 

zo.z8 

34.67 

0.90 

289.26 

249.54 

7  33.6 

8  ZZ.9 

12 

0.914 

IO-35 

34.20 

0.89 

289.24 

230.88 

8  50.2 

9  28.4 

14 

0.916 

10.52 

3370 

0.88 

289.20 

2x2.26 

zo    6.6 

zo  44.8 

16 

0.919 

10.70 

33-16 

0.87 

289.15 

193.67 

ZZ  22.9 

Z2       Z.O 

18 

0.921 

10.88 

32.57 

0.86 

289.08 

175.13 

12  39.0 

13    17.0 

20 

0.924 

11.07 

31.95 

0.84 

288.98 

156.63 

13  54.9 

14  32.8 

22 

0.927 

ZI.26 

31.29 

0.82 

288.86 

138.17 

15  X0.6 

IS  48.4 

24 

0931 

11-45 

30.59 

0.80 

288.72 

XX9.76 

16  26.1 

17  3.8 

26 

0.934 

11.65 

29.84 

0.77 

288.56 

Z01.40 

17  41.4 

z8  Z9.0 

28 

0.937 

11.85 

29.04 

0.74 

288.36 

83.09 

18  56.5 

X9  33.9 

30 

0.941 

Z2.05 

28.20 

0.71 

288.  Z4 

64.83 

20  ZZ.3 

20  48.7 

32 

0.944 

12.25 

27.31 

0.68 

287.88 

46.62 

2Z    26.0 

22    3.2 

33281^- 

-191 5 

♦0 
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\ 


Noon. 

TJght- 
Time. 

Stellar 

Macni- 

tude. 

P 

.4^+x8o* 

^e 

>Iq+i8o- 

^G 

m 

e 

e 

• 

• 

• 

Jan. 

I 

47-34 

-1-7 

338-84 

186.84 

+0.36 

194.42 

-fO.76 

8 

47-91 

1.6 

338.48 

188.33 

C.42 

19504 

0.80 

IS 

48.42 

1.6 

338.13 

189.86 

0.47 

195-67 

0.83 

aa 

48.86 

X.6 

337-79 

191-45 

0.53 

196.30 

0.86 

29 

49.20 

-1.6 

337-45 

193-07 

+0.59 

196.92 

+  0.89 

Mar. 

27 

48.97 

-1.6 

335-35 

206.63 

+I.I6 

202.04 

-hi-i5 

Apr. 

3 

48.57 

1.6 

335-19 

208.23 

X.23 

202.67 

1. 18 

lO 

48.09 

1.6 

335.05 

209.79 

1 30 

203.30 

1.2a 

17 

47-55 

1-7 

334.93 

211.30 

1.38 

203.93 

1.25 

24 

46.94 

1-7 

33483 

212.75 

1.45 

204.56 

1-28 

May 

I 

46.28 

—1.7 

334-75 

214.14 

+1.52 

205.19 

+1.31 

8 

45-56 

1.7 

334.68 

215.46 

1.59 

205.82 

I  34^ 

IS 

44.79 

1.8 

334.63 

216.70 

1.66 

206.45 

1-37 

22 

4398 

1.8 

334.60 

217.86 

1.73 

207.09 

1.40 

29 

43-13 

1.9 

334-57 

218.92 

1.79 

207.72 

1-43 

June 

5 

42.26 

-1.9 

334.55 

219.86 

+1.86 

208.35 

+  1.46 

12 

41.37 

2.0 

334.54 

220.69 

1.92 

208.99 

149 

19 

40.47 

2,0 

334.54 

221.39 

1.97 

209.62 

1-52 

26 

39-57 

2.1 

334.54 

22^.96 

2.03 

210.26 

I-5S 

July 

3 

38.68 

2.1 

334.54 

222.39 

2.08 

210.89 

i,5» 

10 

37-82 

—2.2 

334.54 

222.67 

H-2.I2 

211.52 

-I-1.6I 

17 

36.99 

2.2 

334.54 

222.78 

2.16 

212.16 

1-64 

24 

36.20 

2.3 

334.54 

222.74 

a. 19 

212.80 

X.66 

31 

35-47 

2.3 

334-54 

222.54 

2.22 

213-43 

1.69 

Aug. 

7 

34.82 

2.3 

334.54 

222.19 

a.24 

214.06 

1.72 

14 

34.24 

-2.4 

334.54 

221.68 

+2.25 

214.70 

+  1.75 

21 

33-75 

2.4 

334-54 

221.04 

2.26 

215-34 

1.78 

28 

33-37 

2.4 

334.54 

220.28 

2.25 

215.98 

1.80 

Sept. 

4 

33-IO 

2.5 

334-55 

219.44 

2.24 

2i6.6x 

1-83 

II 

32.95 

2.5 

334.57 

218.54 

2.22 

217.25 

1.86 

18 

32.92 

-2-5 

334.59 

217.61 

+2.20 

217.89 

+  1-89 

25 

33-OI 

2.5 

334.62 

216.68 

2.16 

218.53 

1.91 

Ctet. 

2 

33.22 

2.4 

33465 

215.80 

2.12 

219.16 

1.94 

9 

33-55 

2.4 

334.68 

214.99 

2.08 

219.80 

1.97 

16 

34.00 

2.4 

334.72 

214.28 

2.04 

220.44 

1.99 

23 

34.54 

-2.4 

334.75 

213.70 

+2.00 

221.08 

+2.02 

30 

35-17 

2.3 

33478 

213.27 

1.96 

221.72 

3.04 

Nov. 

6 

3589 

2.3 

334.79 

212.99 

1.92 

222.36 

a. 07 

13 

36.67 

2.2 

334-80 

212.88 

1.89 

222.99 

2.09 

20 

37  50 

2.2 

334-80 

212.94 

1.86 

223.63 

2.12 

27 

38.38 

—2.1 

334-79 

213.17 

+1.84 

224.27 

+2.14 

Dec. 

4 

39.28 

2.1 

334-77 

213.56 

1.83 

224.91 

2.17 

II 

40.20 

2.0 

334.74 

214.10 

1.82 

225.5s 

3.19 

18 

41.12 

2.0 

334-70 

214-79 

1.82 

226.19 

2.22 

25 

42.03 

-1-9 

334.67 

215.62 

1.82 

226.83 

3.24 

32 

42-92 

-1.9 

334.63 
lEph 

216.58 

I51 

+1.83 

227.47 

+2.26 
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Bqtift- 

tonal 

Diameter. 

Excess  of 
Equat. 

Diameter 

over 

Polar. 

• 

t 

<l 

Q 

Central  Meridian. 

Noon. 

System  I. 

System  II. 

Correction 
for  Phase. 

tt 

1/ 

• 

tt 

• 

« 

• 

e 

Jan. 

I 

35-18 

2.13 

7-59 

0.15 

71.89 

37-30 

13-15 

—0.25 

8 

34.75 

2. II 

6.73 

0.12 

71-77 

60.76 

343.21 

0.20 

15 

34-39 

2.09 

5-82 

0.09 

71.71 

84.22 

313-25 

0.15 

22 

34.09 

2.07 

4.86 

0.06 

71-74 

107.66 

283.30 

O.IO 

29 

33-84 

2.05 

3<87 

0.04 

71.98 

131. 14 

253-36 

—  0.07 

Mar. 

27 

34.01 

2.06 

4.60 

0.05 

245-35 

I18.0I 

165.32 

+0.09   . 

Apr. 

3 

34.29 

2.08 

5.56 

0.08 

245.61 

141 .96 

135.86 

0.14 

xo 

34.62 

2.10 

6.49 

O.II 

24576 

165.99 

106.48 

0.18 

17 

35.02 

2.12 

7.37 

0.14 

245.86 

190. 1 1 

77-18 

0.24 

24 

35-47 

2.15 

8.21 

0.18 

245-93 

214.32 

47-98 

0.29 

May 

I 

35.98 

2.18 

8.96 

0.22 

246.00 

238.63 

18.89 

+0.35 

8 

36.55 

2.22 

9.64 

0.26 

246.05 

263.05 

34989 

O.4X 

IS 

37.18 

2.26 

10.26 

0.30 

246.12 

287.58 

321.01 

0.46 

22 

3787 

2.30 

10.78 

0.33 

246.19 

312.22 

292.23 

0.51 

29 

38.61 

2.34 

11.20 

0.37 

246.27 

336.98 

263.58 

0.55 

June 

5 

39-41 

2.39 

II. 51 

0.40 

246.36 

1.87 

235-05 

+0.58 

12 

40.26 

2.44 

II. 71 

0.42 

246.46 

26.88 

206.65 

0.60 

19 

41-15 

2.49 

11.78 

0.43 

246.56 

52.03 

178.38 

0.61 

26 

42.08 

2.55 

II. 71 

0.44 

246.69 

77.31 

150.24 

0.60 

July 

3 

4305 

2.61 

11,50 

0.43 

246.83 

102.72 

122.24 

0.58 

10 

4403 

2.67 

11.15 

0.42 

247.00 

128.27 

94.38 

+0.54 

17 

45.02 

2.73 

10,63 

0.39 

247.20 

153-96 

66.66 

0.49 

24 

46.00 

2.79 

9.95 

0.35 

247.42 

179.79 

39-06 

0.43 

31 

46.94 

2.84 

9.12 

0.30 

247.70 

205.73 

11.59 

0.36 

Aug. 

7 

47-83 

2.90 

8.13 

0.24 

248.07 

231-79 

344.24 

•0.29 

14 

48.64 

2.95 

6.99 

0.18 

248.55 

25795 

316.98 

-f0.2I 

21 

49-33 

2.99 

5.72 

0.12 

249.26 

284.18 

289.80 

0.14 

28 

49.89 

3.02 

4-33 

0.07 

250.42 

310.46 

262.68 

0.08 

Sept. 

4 

50.30 

3-05 

2.86 

0.03 

252.76 

336.77 

235.57 

0.04 

II 

50.54 

3.06 

1-34 

O.OI 

260.28 

3-07 

208.46 

• 

-fo.or 

18 

50.59 

3.06 

0.42 

0.00   ■ 

17.21 

29.32 

181.30  - 

o.o» 

25 

50.44 

3.06 

1.86 

O.OI 

56.96 

55.49 

154.06 

—0.02 

Oct. 

2 

50.12  . 

304 

3-37 

0.04 

61.57 

81-54 

126.70 

0.05 

9 

49.63 

3-OI 

4.81 

0.09 

63-37 

107.45 

99.20 

O.IO 

16 

48.98 

2-97 

6.15 

0.14 

64.36 

133-18 

7153 

0.17 

23 

48.21 

2.92 

7.37 

0.20 

65.03 

158.73 

43.67 

—0.24 

30 

47-34 

2.87 

8.44 

0.26 

65.49 

184.08 

15.61 

0.31 

Nov. 

6 

46.40 

2.81 

9-36 

0.31 

65.86 

209.22 

347-35 

0.38 

13 

45-41 

2.75 

10. 1 1 

0.35 

66.13 

234.16 

318.88 

0.4S 

20 

44.40 

2.69 

10.69 

0.39 

66.36 

258.89 

290.20 

0.50 

27 

43.39 

2.63 

II. 10 

0.41 

66.54 

283.43 

261.34 

-0.54 

Dec. 

4 

42.40 

2.57 

11.36 

0.42 

66.68 

307.79 

232.30 

0.56 

II 

41.43 

2.51 

"45 

0.41 

66.81 

33199 

203.09 

0.57 

18 

40.50 

2.45 

11.40 

0.40 

66.91 

356.04 

173-73 

0.57 

25 

39-63 

2.40 

II. 21. 

0.38 

67.01. 

19-95 

144.24 

055 

32 

38.80 

2.35 

10.90 

0.35 

67.10 

43-75 

114.63 

-0.52 

[Eph  isl 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  JUPITER,  SYSTEM  L 

WASHINGTON  MEAN  TIME. 


Transit  of  Zero 
Meridian. 

Interval 

between 

Successive 

Transits. 

Transit  of  Zero 
Meridian. 

Interval 

between 

Successive 

Transits. 

Transit  of  Zero 
Meridian. 

Tnaatk 

Jan. 

d     h     m 
o  22  59.21 
3     0  ".57 
5     I  35-93 
7     2  39-29 
9    3  52.65 

h       m 
9  50-67 

d     h     m 
June        3  18  24.39 

5  19  37  05 

7  20  49  69 

9  22    2.31 

II  23  14.92 

h       m 
9  50.53 

d     h     xn 

Sept.      18    9     2.34 

30  10  14-41 

22  II  36.50 

24  12  38.61 

26  13  50.73 

h       m 
9  50-*» 

II     5    6.02 
13    6  19.38 

15    7  32-75 
17    8  46.12 

19    9  59.48 

9  50.67 

14    0  27.51 
16    I  40.08 
18    2  52.64 
20    4    5-18 
22    5  17.71 

9  50.52 

28  15     2.87 

30  16  15.03 

Oct.         2  17  27.22 

4  18  39.43 

6  19  51.67 

9  50-43 

21  II  12.85 
23  12  26.22 

25  13  39-58 
27  14  52 -94 
29  16    6.30 

9  5P.67 

24    6  30.22 
26    7  42.71 
28    8  55.18 
30  10    7.64 
July       2  II  20.08 

9  50.50 

8  21    3.93 

10  23    16.23 
13    23   28.53 
15      0  40.87 

17     I  53-24 

9  5o-«6 

Mar. 

31  17  19.65 

26    I     4.98 
28    2  18.13 

9  50.67 
9  50.63 

4  12  32.50 
6  13  44.91 

8  14  57  29 
10  16    9.66 
12  17  22.01 

9  50.48 

19    3     564 
21    4  18.07 

23    5  30.52 
25    6  43.00 

27    7  55-5^ 

9  50-48 

Apr. 

30    3  31.26 

I     4  44-39 
3     5  57-50 
5    7  10.60 

7    8  23.69 

9  5063 

14  18  34.34 
16  19  46.66 
18  20  58.96 
20  22  11.24 
22  23  23.51 

9  50.46 

39    9    8.05 

31  10  30.63 

Nov.        3  II  33.23 

4   13   4584 

6  13  58.49 

9  50-51 

9    9  36.77 
II  10  49.83 

13  12     2.88 

15  13  15-92 
17  14  28.94 

9  50.61 

25    0  35.76 
27    I  48.00 
29    3    0.22 
31    4  12.43 
Aug.        2    5  24.61 

9  50w*5 

8  15  II. 17 
le  16  33.88 

13  17  36.63 

14  18  49.38 

16  30      3.17 

9  50.54 

19  15  41-95 
21  16  54.94 

23  18    7.92 

25  19  20.88 

27  20  33.83 

9  50.60 

4    6  36.78 

6    7  48.94 

8    9    1.09 

10  10  13.22 

12  II  25.34 

9  50.43 

18   21    14.98 
20  22    27.83 
33    33   40.69 
25      0   53.58 
27      2      6.49 

9  50.57 

May 

29  21  46.77 
I  22  59.69 
4    0  12.60 
6    I  25.49 
8    2  38.37 

9  50.59 

14  12  37.44 

16  13  49-54 
18  15     1.62 
20  16  13.70 
22  17  25.77 

9  50.42 

29    3  19-43 
I>ec.        I    4  32.39 

3    5  45.37 
5    6  58.38 
7    8  11.40 

9  50.59 

xo    3  51-23 
la    5    4.08 
14    6  16.91 
16    7  29.73 
18    8  42.53 

9  50.57 

24  18  37.83 
26  19  49.88 
28  21     1.93 
30  22  13.97 
Sept.       I  23  26.01 

9  50.41 

9    9  24.44 
II  10  37.50 
13  II  50.58 

15  13    3-68 
17  14  16.80 

9  50.61 

20    9  55-32 

32    II      8.09 
24   12    20.85 

26  13  33-59 
28  14  46.32 

9  50.56 

4    0  38.04 

6    I  50.08 

8    3    a. II 

10    4  14.14 

12     5  26.18 

9  50.41 

19  15  29.94 

31    16  43.09 
33    17    56.36 

25  19    9-44 
37  20  22.64 

9  50.63 

June 

30  15  5903 
I  17  11.72 

9  50.54 

14    6  38.23 
16    7  50.28 

9  50.41 

29  21  35.84 
31  22  49.06 

9  50.64 

[Rph  isl 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  JUPITER,  SYSTEM  II. 

WASHINGTON  MEAN  TIME. 


Tnmsit  of  Zero 
Meridian. 

Interval 

between 

Successive 

TrsasiU. 

Transit  of  Zero 
Meridian. 

Interval 

between 

Successive 

Transits. 

Transit  of  Zero 
Meridian. 

Interval 

between 

Successive 

TransiU. 

d     h     m 

Jan.      I  19  30.35 

3  21     9.61 

5  22  48.86 

8    0  28.12 

10    2     7.39 

h       m 

9  55-85 

d     h     m 
June        3  15  51.54 
4  17  30.10 
6  19    8.64 
8  30  47.16 
10  33  35.67 

h       m 

9  55-71 

d    h     m 
Sept.     18    4  55-66 
20    6  33.61 

33  8  11.58 

34  9  49.56 
36  II  27.56 

h       m 
9  55-59 

13      3  46.65 

14    5  25.92 
16    7    5.18 

x8    8  44.45 
30  10  33.72 

9  55.85 

13    0    4.16 
15    I  42.63 
17    3  31.08 

19    4  5952 
31     6  37.94 

9  55.70 

28  13    S-58 

30  14  43.63 

Oct.        3  16  31.69 

4  17  5978 
6  19  37.89 

9  55-61 

33  13      3.98 

34  13  42.24 
36   15   31.51 
38   17      0.77 
30  18  40.02 

9  55-85 

33    8  16.35 

25    9  54.74 
37  II  33.10 

29  13  11.46 
July        I  14  49-79 

9  55-68 

8  31  16.04 

10  32    54.21 
13      0  32.40 
15      3    10.63 
17      3   48.88 

9  55-63 

Feb.     X  30  19.38 

Mar.    34    7  5i-37 
96    9  30.43 

9  55-85 
9  55.81 

3  16  38.11 

S  18    6.41 

7  19  44.69 

9  31  22.95 

II  23    I. 19 

9  55-66 

19      5   37.16 

21     7    5-47 
23    8  43.81 
25  10  32.18 
27  12    0.58 

9  55.66 

38  II    9.48 

30  12  48.51 

Apr.     I  14  27.53 

3  »6    6.54 

5  17  45.53 

9  55-81 

14    0  39.42 

16    3  17.63 

18    3  5582 

20    5  33.99 
22     7  12.15 

9  55.64 

39  13  39.00 

31  15  17.46 

Nov.       3  16  55.94 

4  18  34.45 
6  20  13.00 

9  55-69 

7  19  a4-5i 

9  21    3.48 

IX  22  42.44 

14    0  31.38 

16    2    0.31 

9  55-80 

24    8  50.28 
36  10  28.41 
28  12    6.51 
30  13  44-60 
Aug.        I  15  22.68 

9  5563 

8  21  51.57 
10  23  30.17 
13     I    8.79 
15    2  47.45 
17    4  26.13 

9  SS-7' 

18    3  39.22 
30    5  18.12 

33      6   57.01 

34    8  35.88 
36  10  14.74 

9  5578 

3  17    0.73 
5  18  38.78 
7  20  16.80 

9  31    54.83 
II    33   32.82 

9  55.61 

19    6    4.84 

21     7  43-57 
23    9  22.33 

35    II       1. 13 
27    12    39.93 

9  55-74 

38  II  53.58 

30  13  32.40 

Hay     9  15  11.22 

4  16  50.03 

6  18  28.80 

9  55-77 

14      I    10.81 
16      3   48.79 

x8    4  36.75 

30     0     4.73 
33      7   42.67 

9  55-60 

39   14   18.76 

Dec.        I  15  57.62 

3  17  36.50 
5  19  15-40 
7  20  54.32 

9  55-77 

8  90    7.57 
XO  31  46.32 

X9   93  95.06 

IS   I   3-78 

17      3    43.48 

9  55-75 

34      9   20.61 
36   10   58.54 
38    13   36.47 
30  14   14.39 

Sept.       I  15  53.31 

9  55.59 

9  22  33.26 
12    0  12.23 
14    I  51.21 
16    3  30.21 
18    5    923 

9  55-79 

19    4  21.17 

ax    5  59.84 

a3    7  38.50 

as    9  17-14 
37  10  55.77 

9  55-74 

3  17  30.22 
5  19    8.13 
7  20  46.04 
9  22  23.96 

13      0      1.87 

9  55-58 

30    6  48.26 
22    8  27.31 
24  10    6.38 
36  XI  45.46 
28  13  34.56 

9  55-8r 

39  13  34.38 
31  X4  19.97 

9  55-73 

M     X  39.79 
16    3  17.72 

[Bphisl 

9  55-58 

30  15    3-66 
33  x6  43.78  J 

9  55-89 
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South 


North 


APPARENT  ORBITS  OF  THE  SATELLITES  OF  JUPITER  AT  DATE  OF  OPPOSI- 
TION, SEPTEMBER  i6,  191  5,  AS  SEEN  IN  AN  INVERTING  TELESCOPE,  AXD 
ELONGATED  IN  THE  RATIO  OF  THREE  TO  ONE  IN  THE  DIRECTION  OF 
THEIR  MINOR  AXES. 

In  the  above  diagram  the  central  ellipse  represents  the  disk  of  Jupiter,  and 
the  inner  orbit  is  that  of  Satellite  V. 

In  the  diagrams  of  the  configurations  of  Jupiter's  four  brighter  satellites,  |>ages 
^35-^55i  Jupiter  is  represented  by  a  light  disk,  O,  in  the  center  of  the  page,  and 
the  relative  positions  of  the  satellites  at  the  Washington  time  stated  above  the 
diagrams  are  indicated  by  dots.  The  designation  of  each  satellite  is  shown  by  a 
numeral  placed  to  the  right  or  left  of  the  dot,  according  as  the  motion  of  the  satellite 
at  the  instant  in  question  is  toward  the  east  or  toward  the  west,  the  motion  being 
always  toward  the  numeral.  In  constructing  the  diagrams  the  latitudes  of  the 
satellites  are  always  considered  zero,  except  where  two  or  more  of  them  chance  to 
be  at  nearly  the  same  distance  from  the  planet,  when  they  are  placed  one  above 
the  other,  according  to  their  apparent  latitudes.  If,  at  the  epoch  of  any  config- 
uration, one  or  more  satellites  are  projected  on  the  disk  of  the  planet,  that  phe- 
nomenon is  indicated  by  a  light  disk,  O,  at  the  left-hand  side  of  the  page;  and  if 
any  satellites  are  invisible  on  account  of  being  occulted  behind  the  disk  of  the 
planet,  or  eclipsed  by  its  shadow,  that  circumstance  is  indicated  by  a  dark  disk,  #, 
at  the  right-hand  side  of  the  page.  In  both  cases  the  annexed  numerals  serve  to 
point  out  which  satellites  are  thus  rendered  invisible. 


MEAN  SYNODIC  PERIODS  OF  THE  SATELLITES. 


d  h  m   s 

d 

I. 

I  18  28  35.945 

==   1.76986048 

II. 

3  13  17  53-735 

=  3.55409416 

III. 

7  3  59  35854 

=»  7.166  387  20 

IV. 

16  18  5  6.928 

=  16.753  552  41 

lEph 

15) 

d  h    m       s  d 

V.      o  II  57  27.635    =     0.49823652 
VI.  ==266.00 

VII.  =276.67 
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SATELLITE  V. 
WASHINGTON  MEAN  TIME  OF  EVERY  TWENTIETH  GREATEST  ELONGATION. 


d 

h 

d 

h 

d 

h 

d 

h 

July 

4 

16. 1 

E. 

Oct. 

2 

7-9 

E. 

July 

4 

10. 1 

W. 

Sept. 

22 

14.8  W. 

14 

15-2 

E. 

12 

7.0 

E. 

14 

9.2 

W. 

Oct. 

2 

13.9  w. 

24 

14.3 

E. 

24 

8-3 

w. 

12 

13.0  w. 

Aug. 

3 

13-4 

E. 

22 

18.1 

E. 

Aug. 

3 

7-4 

w. 

22 

12. 1   W. 

13 

".5 

E. 

Nov. 

I 

17.2 

E. 

13 

6.5 

w. 

Nov. 

I 

.11.2   W. 

23 

II. 6 

E. 

II 

16.3 

E. 

II 

10.4  w. 

Sept. 

2 

10.6 

E. 

21 

155 

E. 

23 

17.S 

w. 

21 

9.5  w. 

12 

9-7 

E. 

Dec. 

I 

14.6 

E. 

Sept. 

2 

16.6 

w. 

Dec. 

I 

8.7  w. 

22 

8.8 

E. 

II 

13-8 

E. 

12 

15.7 

w. 

II 

7.8  w. 

WASHINGTON  MEAN  TIME  OF  SUPERIOR  GEOCENTRIC  CONJUNCTION. 


SATELLITE  I. 


d 

h   m 

d 

h   m 

d 

h   m 

d 

h   m 

Jan.   I 

17  19-5 

May  18 

2  lO.O 

Aug.  3 

22  S2.6 

Oct.  20 

18  7.1 

3 

II  49.8 

19 

20  39.4 

5 

17  19-4 

22 

12  33-9 

5 

6  20.1 

21 

IS  8.8 

7 

II  46.1 

24 

7  0.7 

7 

0  50.4 

23 

9  38.2 

9 

6  12.8 

26 

I  27.6 

8 

19  20.7 

25 

4  7-5 

II 

0  39-4 

27 

19  54.6 

10 

13  510 

26 

22  36.8 

12 

19  5-9 

29 

14  21.6 

12 

8  21.4 

28 

17  6.0 

14 

13  32.3 

31 

8  48.8 

14 

2  51-8 

30 

"  35-2 

16 

7  58.8 

Nov.  2 

3  16.0 

15 

21  22.2 

June  I 

6  4.3 

18 

2  25.2 

3 

21  43-3 

17 

15  52.6 

3 

033-4 

19 

20  Si-5 

5 

16  10.6 

19 

10  23.0 

4 

19  2.4 

21 

15  17.8 

7 

10  38.0 

21 

4  53-4 

6 

13  31-4 

23 

9  44.0 

9 

5  5-5 

22 

23  23.9 

8 

8  0.3 

25 

4  10.2 

10 

23  331 

10 

a  29.2 

26 

22  36.4 

12 

18  0.8 

II 

20  58.0 

28 

17  2.5 

14 

12  28.6 

Mar.  27 

17  41.2 

13 

IS  26.7 

0    ^° 

II  28.6 

16 

6  56.4 

29 

12  II. 5 

15 

9  55-3 

Sept.  I 

5  54-6 

18 

I  24.3 

31 

6  41.8 

17 

4  24.0 

3 

0  20.6 

19 

19  52.2 

Apr.  2 

I  12. 1 

18 

22  S2.6 

4 

18  46.6 

21 

14  20.3 

3 

19  42.4 

20 

17  21. I 

6 

13  12.6 

23 

8  48.4 

5 

14  12.6 

22 

II  49-5 

8 

738.6 

25 

3  16.6 

7 

8  42.8 

24 

6  J7.9 

10 

2  4.6 

26 

21  44.9 

9 

3  130 

26 

0  46.2 

II 

20  30.6 

28 

16  13.3 

10 

21  43-2 

27 

19  145 

13 

14  56-6 

^   2° 

10  41.7 

12 

16  13.3 

29 

13  42.7 

15 

9  22.S 

Dec.  2 

5  10.2 

14 

10  43-4 

July  I 

8  10.9 

17 

3  48.4 

3 

23  38.8 

16 

5  13s 

3 

2  39.0 

18 

22  14.4 

5 

18  7.4 

17 

23  43-6 

4 

21  7.0 

20 

16  40.4 

7 

12  36.1 

19 

18  13.6 

6 

15  34.9 

22 

II  6.4 

9 

7  4.9 

21 

"  43-7 

8 

10  2.8 

24 

5  32.4 

IZ 

I  33.8 

23 

7  13-7 

10 

4  306 

25 

23  58.4 

12 

20  2.7 

25 

I  43-6 

ZI 

22  58.3 

fi7 

18  24.4 

14 

14  31.6 

26 

20  13.5 

13 

17  25.9 

29 

12  50- 5 

16 

9  0.6 

28 

14  43-4 

15 

II  53-5 

Oct.  I 

7  16.6 

18 

3  29.7 

30 

9  13-2 

17 

6  21. 1 

3 

I  42.8 

19 

21  S8.9 

May  2 

3  431 

19 

0  48.6 

4 

20  9.0 

21 

16  28.1 

3 

22  12.9 

20 

19  16.0 

6 

14  35-2 

23 

10  57-4 

5 

16  42.7 

22 

13  43-3 

8 

9  1-5 

25 

5  26.7 

7 

II  12.4 

24 

8  10.5 

10 

3  27.8 

26 

23  56.1 

9 

5  42.1 

26 

2  37-7 

II 

21  54.2 

28 

18  2S.6 

II 

0  II. 7 

27 

21  4.8 

13 

16  20.7 

30 

12  55-1 

12 

18  41.3 

29 

15  31-9 

IS 

10  47.2 

14 

13  10.9 

,   31 

9  58.9 

17 

5  13-8 

16 

7  40.5 

Aug.  2 

4  25.8 

18 

23  40.4 
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SATELLITES  OF  JUPITER,  1915. 


WASHINGTON  MEAN  TIME  OF  SUPERIOR  GEOCENTRIC  CONJUNCTION. 


SATELLITE  II. 


d 

h   m 

d 

h   m 

d 

h   m 

d 

h   m 

Jan. 

3 

II  50.8 

May  18 

17  45-4 

Aug.  4 

21  33-6 

Oct.  21 

32  34.0 

7 

I  159 

22 

7  6.2 

8 

10  43-2 

25 

II  34.3 

lO 

14  42.2 

25 

20  26.8 

II 

23  52.5 

29 

0  44.9 

14 

4  7-7 

29 

9  46.9 

15 

13  1-3 

Nov.  I 

13  56.4 

17 

17  34.3 

June  I 

23  6.4 

19 

2  9-7 

5 

3  8.1 

ax 

7  0.0 

5 

12  25.6 

22 

IS  177 

8 

16  30.9 

9 

I  44-3 

26 

4  25.4 

12 

5  33-8 

12 

IS  2.6 

^9 

17  327 

15 

18  47-9 

Mar. 

39 

fl«  18.7 

x6 

4  20.4 

Sept.  2 

639.8 

19 

*  ^1 

Apr. 

2 

II  43-6 

19 

17  37-7 

5 

19  46.7 

22 

21  17-8 

6 

I  8.6 

23 

6  54.5 

9 

8  53.4 

26 

lo  33-4 

9 

14  331 

26 

20  10.7 

12 

21  59-9 

^   ^9 

23  50.1 

13 

3  57-7 

T   ,     30 

9  26.4 

16 

II  6.3 

Dec.  3 

13  7-0 

i6 

17  21.6 

July  3 

22  41.7 

20 

0  12.9 

7 

2  35.0 

20 

6  45-7 

7 

II  56.3 

^3 

13  19.6 

10 

IS  43-1 

23 

20  9.1 

II 

I  10.5 

27 

2  26.5 

14 

1  ^-5 

27 

9  326 

14 

14  24.0 

r.           30 

IS  33-6 

17 

18  31.7 

30 

22  55-4 

18 

3  370 

Oct.  4 

4  41.0 

21 

7  42.2 

May 

4 

12  18.2 

21 

16  49.4 

7 

17  48.7 

24 

21   3-5 

8 

I  40.4 

25 

6  1.3 

II 

6  56.9 

28 

xo  34.  z 

II 

15   2.5 

28 

19  12.6 

14 

20  5.4 

31 

!^3  45-2 

15 

4  24.1 

Aug.  I 

8  23.4 

18 

9  14.5 

■  ■   — 

SATELLITE  III. 


d 

h   m 

d 

h   m 

d 

h   m 

d 

h   m 

Jan. 

5 

7  04 

May  14 

15  29.0 

Aug.  I 

10  56.1 

Oct.  18 

23  41.9 

12 

II  28.4 

21 

19  44-4  . 

8 

14  26.8 

26 

3  9-9 

19 

15  57.3 

28 

23  57  0 

IS 

17  S3-2 

Nov.  2 

6  42.6 

June  s 

4  6.5 

32 

21  iss. 

9 

10  20.6 

12 

8  13.0 

30 

0  34.8 

16 

14  3-2 

Apr. 

I 

13  6-9 

19 

12  is-a 

Sept.  6 

3  52.1 

23 

17  50.8 

8 

17  350 

26 

16  13.4 

13 

7  8.0 

^   30 

21  430 

IS 

22  i-s 

July  3 

20  6.9 

20 

10  24.1 

Dec.  8 

I  40.x 

23 

2  27.0 

10 

23  55-7 

^   ^7 

13  40.3 

IS 

5  42.2 

30 

6  49.9 

18 

3  40.S 

Oct.  4 

16  s8.i 

22 

9  48.4 

May 

7 

II  10.9 

2S 

7  20.3 

II 

20  18. 1 

29 

13  59.0 

SATELLITE  IV. 


d 
Jan.    16 


Apr.    II 
27 


h   m 

d 

h   m 

d 

h   m 

d 

h   in 

17  19.2 

May  14 

18  S-9 

Aug.  6 

10  44.4 

Oct.  28 

II  39-6 

31 

13  28.S 

23 

I  44.1 

Nov.  14 

3  42.2 

June  17 

8  8.5 

Sept.  8 

16  4.7 

30 

20  48.S 

I  451 

July  4 

I  590 

^     *s 

6  II. 7 

Dec.  17 

U  54«o 

32   8.8 

20 

18  51-3 

Oct.  II 

20  351 

[Eph  15] 


SATELLITES  OF  JUPITEK,  1915. 
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DIFFERENTIAL  COORDINATES  OF  SATELLITE  VI. 


Wflshins- 

Washinx- 

Washing- 

ton  Mc«n 
Noon. 

flfvi-flfjup 

<^vr-<yjup. 

UmMcan 

Noon. 

* 

rrvj— ^jup. 

<^vr-<^jup. 

UmMean 
Noon. 

«^Vl-^Jup. 

<^VI-<^Jop. 

m     B 

/ 

m      s 

/ 

m      9 

/ 

Jan.      o 

+  1     6 

-12.7 

June  26 

+2  54 

-7.7 

Oct.     4 

+  1   II 

+0.2 

4 

0  52 

11.9 

,      30 

3  10 

7-9 

8 

0  43 

0.7 

8 

0  38 

II. I 

July     4 

3  26 

8.0 

12 

+0  IS 

1.2 

12 

-f-o  24 

—  10.2 

8 

3  41 

8.1 

16 

~o  12 

1.7 

•     •     ■ 

•  •  . 

12 

3  55 

8.1 

20 

0  38 

2.2 

Apr.     7 

—  2    27 

+  4-6 

16 

+4    8 

—8.0 

24 

-I    3 

+2.7 

II 

2    21 

4.3 

20 

4  20 

7.8 

28 

I  27 

3-2 

15 

2    13 

3-9 

24 

4  29 

7.6 

Nov.    I 

»     I  49 

3.7 

19 

2     3 

3-4 

28 

4  37 

7-3 

5 

2     8 

4.2 

23 

I    52 

2.9 

Aug.     I 

4  44 

7.0 

9 

2  26 

4.6 

27 

-I  39 

-f-  2.2 

5 

+448 

-6.6 

13 

—2  40 

+  5.0 

May     I 

I    24 

1-5 

9 

4  50 

6.2 

17 

2  52 

5-3 

5 

I    9 

+  0.7 

13 

4  49 

5-7 

21 

3     I 

5-5 

9 

0  5a 

—  0.1 

17 

4  46 

5-3 

25 

3    8 

5.6 

13 

03s 

I.O 

21 

4  41 

4.8 

29 

3  " 

5.6 

17 

—0  17 

-  1.8 

25 

+4  33 

-4-3 

Dec.     3 

-3  " 

+5-5 

21 

+  0      2 

2.6 

29 

4  23 

3.8 

7 

3    9 

5.3 

25 

0  21 

3-4 

Sept.    2 

4  10 

3-3 

II 

3    4 

50 

29 

0  41 

4.2 

6 

3  54 

2.9 

15 

a  56 

4.6 

June    2 

I      0 

4.9 

10 

3  36 

2.4 

19 

2  46 

4.1 

6 

+  1    20 

-  55 

14 

+3  16 

—2.0 

^3 

-2  35 

+3-5 

10 

I  39 

6.1 

18 

2  54 

1.6 

27 

2  21 

2.8 

14 

I  58 

6.7 

22 

2  30 

1.2 

31 

-2     6 

+2.0 

18 

2  17 

71 

26 

2     5 

0-7 

22 

+2  36 

-  7.5 

30 

+  1  38 

-0.3 

DIFFERENTIAL  COORDINATES  OF  SATELLITE  VII. 


Wasbinc- 

Washing- 

Washings 

tonlfean 
Noon. 

^vir-^jnp. 

^'VII^^Jup. 

ton  Mean 
Noon. 

oTvir-^jop. 

Oyij-Oj^ 

ton  Mean 
Noon. 

ofvu-ajup. 

<>vir-<>Jn». 

m     8 

/ 

m      8 

/ 

m      8 

/ 

Jan.     0 

+  1  27 

+  28.4 

June  26 

-4  18 

—    2.1 

Oct.     4 

-hi   17 

+29.1 

4 

I  36 

27.8 

,     30 

4  21 

-    0.6 

8 

138 

28.6 

8 

I  44 

27.1* 

July    4 

4  24 

+    0.9 

12 

I  57 

27.8 

12 

I  51 

+  26.3 

8 

4  25 

2.5 

16 

2  15    , 

26.7 

• 

•      •      • 

... 

12 

4  25 

4.1 

20 

2  31 

25-4 

Apr.     7 

+0  45 

—  12.2 

16 

-4  23 

+    5.8 

24 

+2  46 

+23.8 

11 

0  25 

13.5 

20 

4  20 

7.6 

28 

2  59 

22.0 

15 

-fo    5 

14.6 

24 

4  15 

9.4 

Nov.    I 

3    9 

19.9 

19 

—0  16 

15.4 

28 

4     9 

II. 2 

5 

3  17 

17.5 

23 

0  37 

16.0 

Aug.     I 

4     0 

130 

9 

3  22 

150 

27 

-0  57 

—  16.4 

5 

-3  50 

-fi4-8 

13 

+3  «5 

+12.3 

May     I 

I  18 

16.5 

9 

338 

16.7 

17 

3  24 

9-4 

5 

138 

16.3 

13 

3  23 

18.4 

21 

3  21 

6.5 

9 

I  57 

159 

17 

3     7 

20.1 

25 

3  14 

3-6 

13 

2  15 

153 

21 

2  49 

21.6 

29 

3    4 

-1-  0.8 

17 

-2  33 

—  14.6 

25 

-2  30 

+23.1 

Dec.    3 

+2  51 

—  2.0 

21 

2  49 

13.6 

29 

2     9 

24.4 

7 

2  35 

4.6 

25 

3     4 

12.6 

Sept.    2 

I  47 

25.6 

II 

2  17 

7.0 

29 

3  18 

11.4 

6 

I  24 

26.7 

»S 

»  57 

9.1 

June    2 

3  30 

10.2 

10 

I     I 

27.6 

»9 

I  36 

II.O 

6 

-3  41 

-    8.9 

14 

-037 

+28.3 

23 

+  1  14 

—  12.5 

10 

3  51 

7-6 

18 

-0  13 

28.9 

27 

0  51 

138 

14 

3  59 

6.3 

22 

-f  0  10 

29.2 

31 

+0  27 

-14.8 

18 

4     7 

4.9 

26 

0  33 

29.4 

22 

-4  13 

-  3-5 

30 

+0  56 

+29.3 
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SATELLITES  OF  JUPITER,  1915, 


WASHINGTON  MEAN  TIME. 


JANUARY. 


d  h  m   8 

d  h  m  s 

< 

d  h  m  s 

1  14  53 

III. 

Tr. 

In. 

8  21  14  53 

I. 

Ec. 

Re. 

16  17  29 

I. 

Tr. 

In. 

15  40 

II. 

Tr. 

In. 

21  24 

II. 

Tr. 

Eg. 

18  9 

I. 

Sh. 

In- 

16  9 

I. 

Oc. 

Dis. 

22  31 

III. 

Sh. 

In. 

19  46 

IV. 

Oc. 

Re. 

17  25 

II. 

Sh. 

In. 

22  56 

II, 

Sh. 

Ss- 

19  SO 

I. 

Tr. 

Eg. 

18  29 

III. 

Sh. 

In. 

23  0 

III. 

Tr. 

Eg. 

20  29 

I. 

Sh. 

Eg. 

18  33 

III. 

Tr. 

Hg. 

927 

III. 

Sh. 

Eg. 

21  14  26 

IV. 

Ec. 

Dis. 

1836 

II. 

Tr. 

Ei. 

15  27 

I. 

Tr. 

In. 

17  I  43  7 

IV. 

Ec. 

Re. 

19  19  57 

I. 

Ec. 

Re. 

16  13 

I. 

Sh. 

In. 

14  42 

I. 

Oc. 

Dis. 

20  21 

II. 

Sh. 

Hg. 

"  47 

I. 

Tr. 

Eg. 

16  6 

II. 

Oc. 

Dis. 

22  6 

III. 

Sh. 

Ei. 

1^33 

I. 

Sh. 

Eg. 

17  38  30 

I. 

Ec. 

Re. 

^  13  25 

I. 

Tr, 

In. 

10  12  41 

I. 

Oc. 

Dis. 

20  19  22 

II. 

Ec. 

Re. 

14  18 

I. 

Sh. 

In. 

13  14 

II. 

Oc. 

Dis. 

18  12  0 

I. 

Tr. 

In. 

15  46 

I. 

Tr. 

Eg. 

15  43  38 

I. 

Ec. 

Re. 

12  38 

I. 

Sh. 

In. 

1638 

I. 

Sh. 

%• 

17  41  4 

II. 

Ec. 

Re. 

14  20 

I. 

Tr. 

5«- 

8  10  23 

II. 

Oc. 

Dis. 

11  9  58 

I. 

Tr. 

In. 

14  58 

I. 

Sh. 

Eg. 

10  40 

I. 

Oc. 

Dis. 

10  42 

I, 

Sh. 

In. 

19  9  13 

I. 

Oc. 

Dis. 

13  48  42 

I. 

Ec. 

Re. 

12  18 

I. 

Tr. 

Eg. 

10  40 

II. 

Tr. 

In. 

IS  2  40 

II. 

Ec. 

Re. 

13  2 

I. 

Sh. 

E?. 

"  53 

II. 

Sh. 

In. 

^  7  56 

I. 

Tr. 

In. 

12  7  II 

I. 

Oc. 

Dw. 

12  7  II 

I. 

Ec. 

Re. 

8  47 

I. 

Sh. 

In. 

7  52 

II. 

Tr. 

In. 

13  37 

II. 

Tr. 

Eg. 

10  16 

I. 

Tr. 

Eg. 

9  18 

II. 

Sh. 

In. 

14  7 

III. 

Oc. 

Dis. 

II  7 

I. 

Sh. 

Eg. 

9  38 

III. 

Oc. 

Dis. 

14  49 

II. 

Sh. 

Eg. 

*  5  4 

II. 

Tr. 

In. 

10  12  20 

I. 

Ec. 

Re. 

20  8  26 

III. 

Ec. 

Re 

5  10 

III. 

Oc. 

Dis. 

10  48 

II. 

Tr. 

Eg. 

80  6  30 

I.* 

Tr. 

In. 

5  10 

I. 

Oc. 

Dis. 

12  14 

II. 

Sh. 

Eg. 

7  7 

I. 

Sh. 

In. 

6  42 

II.* 

'  Sh. 

In. 

16  7  34 

III. 

Ec. 

Re. 

8  50 

I. 

Tr. 

Eg. 

8  0 

11. 

Tr. 

Eg. 

18  4  28 

I. 

Tr. 

In. 

9  26 

I. 

Sh. 

E5. 

8  17  25 

I. 

Ec. 

Re. 

5  " 

I. 

Sh. 

In. 

«1  3  43 

I. 

Oc. 

Dk 

938 

II. 

Sh. 

Eg. 

6  48 

I.* 

Tr. 

Eg. 

5  32 

II. 

Oc. 

Dis. 

12  6  5 

III. 

Ec. 

Re. 

7  31 

I. 

Sh. 

Eg. 

6  35  52 

I.* 

Ec. 

Re, 

6  2  26 

I. 

Tr. 

In. 

14  I  42 

I. 

Oc. 

Dis. 

9  37  55 

II. 

Ec. 

Re. 

3  16 

I. 

Sh. 

In. 

2  40 

II. 

Oc. 

Dis. 

28  I  I 

I. 

Tr. 

In. 

4  46 

I. 

Tr. 

Eg. 

4  41  2 

I. 

Ec. 

Re. 

I  35 

I. 

Sh. 

In. 

5  36 

I.* 

•  Sh. 

%• 

6  59  41 

II.* 

Ec. 

Re. 

3  21 

I. 

Tr. 

^^ 

23  40 

I. 

Oc. 

Dis. 

22  59 

I. 

Tr. 

In. 

3  55 

I. 

8h. 

Eg. 

23  48 

II. 

Oc. 

Dis. 

23  40 

I. 

Sh. 

In. 

22  14 

I. 

Oc. 

Dis. 

7  2  46  9 

I. 

Ec. 

Re. 

16  I  19 

I. 

Tr. 

Eg. 

88  0  5 

II. 

Tr. 

In. 

4  21  19 

II. 

Ec. 

Re. 

2  0 

I. 

Sh. 

E?- 

I  4  34 

I. 

Ec. 

Re. 

20  57 

I. 

Tr. 

In. 

20  12 

I. 

Oc. 

Dis. 

I  II 

II. 

Sh. 

In. 

21  45 

I. 

Sh. 

In. 

21  16 

II. 

Tr. 

In. 

3  I 

II. 

Tr. 

Eg. 

23   17 

I. 

Tr. 

Eg. 

22  36 

II. 

Sh. 

In. 

4  7 

II. 

Sh. 

Eg. 

3  0  4 

I. 

Sh. 

Eg. 

23  9  46 

I. 

Ec. 

Re. 

4  18 

III. 

Tr. 

In. 

5  24 

IV. 

Tr. 

In. 

23  48 

III. 

Tr. 

In. 

6  34 

III.* 

Sh. 

In. 

10  19 

IV. 

Tr. 

Eg. 

16  0  12 

II. 

Tr. 

Eg. 

7  57 

III. 

Tr. 

Eg. 

13  3 

IV. 

Sh. 

In. 

I  32 

II. 

Sh. 

Eg. 

10  9 

III. 

Sh. 

Eg. 

17  48 

IV. 

Sh. 

E?. 
Dis. 

2  33 

III. 

Sh. 

In. 

19  32 

I. 

Tr. 

In. 

18  II 

I. 

Oc. 

3  28 

III. 

Tr. 

Eg. 

20  4 

I. 

Sh. 

In. 

18  28 

II. 

Tr. 

In. 

6  8 

III.* 

Sh. 

%• 

21  52 

I. 

Tr. 

Eg. 

19  19 

III. 

Tr. 

In. 

14  52 

IV. 

Oc. 

B'l. 

22  24 

I. 

Sh. 

Eg. 

20  0 

II. 

Sh. 

In. 

By  reason  of  the  proximity  of  Jupiter  to  the  Sun  the  phenomena 
of  the  satellites  are  not  given  from  January  24  to  March  26. 


NoTS. — ^In.  denotes  ingress;  Eg:.,  egress;  Dis.,  disappearance;  Re.,  reappearance;  Ec.,  eclipse. 

Oc  denotes  occultation;  Tr.,  transit  of  the  satellite;  Sh.,  transit  of  the  shadow;  *  Visible  at  Washington. 
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WASHINGTON  MEAN  TIME. 


JANUARY. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


I. 


r 


III. 


r 


II. 


* 

r 


IV. 


d 


r 


22 


23IO3' 


Configurations  at  6^  15™  for  an  Inverting  Telescope. 


West, 

East 

I 

I* 

•     0 

3*2- 

•4 

2| 

2'3- 

0              I- 

•4 

3 

3* 

•1-2      0 

•4 

4 

•3 

0    I*                     *2 

4* 

5l02- 

0 

4" 

'i«'3« 

6 

•2 

I-    0    ■                    -3           4- 

7 

0      -a-i        4*         3' 

8  04- 

I-        0          |: 

9 

4*   2 

*3*          0           I' 

10  1 

4* 

3* 

:;    0 

II 

4* 

•3 

0        I"               '2 

"1 

4' 

•4 

2' 

•3-i02- 

13  Oi- 

0             -3 

14 

•4 

0      -I                          '3 

'2« 

15 

'4 

I-         0                 2-3- 

16 

\3'    0            -I 

17 

3* 

•2*1          0             '4 

18 

•3 

0            !•       '2                   -4 

19 1 

•3  •!     0         2- 

•4 

20 

2* 

Oi- 

•3 

•3 

•4 

4" 

21 

0 

'I«-2« 

I-    o 

2-       O 


2'  y 


4* 


•I 
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SATELLITES  OF  JUPITER,  1915, 


WASHINGTON  MEAN  TIME. 


MARCH. 


By  reason  of  the  proximity  of  Jupitbr  to  the  Sun  the  phenomena 
of  the  satellites  are  not  given  from  January  24  to  March  26. 


d   h  m 

8 

27  16  0 

46 

18  51 

28  0  31 

II. 

I  38 

II. 

3  26 

II. 

4  33 

II. 

13  19 

13  53 

15  38 

16  12 

Ec. 
Oc. 

Sh. 
Tr. 
Sh. 

Tr. 
Sh. 
Tr. 
Sh. 
Tr. 


Dis. 

Re. 

In. 

In. 

Hg. 

Kg. 
In. 
In. 

S: 


d  h  m  8 
28  18  48 
21  8 

III. 
III. 

22  16 

III. 

29  036 

III. 

10  29  24 

I. 

13  21 
19  42  9 

23  46 
80  7  48 

I. 
II. 
II. 

I. 

Sh. 
Tr. 
Sh. 
Tr. 
Ec. 

Oc. 
Ec. 
Oc. 
Sh. 


In. 
In. 

%■ 

Dis. 

Re. 
Dis. 
Re. 
In. 


d  h  m  s 

80  8  23 

10  7 

10  42 

31  4  57  56 

7  51 

13  49 

15  3 

16  44 

17  58 


I. 
I. 
I. 
I. 
I. 

II. 
II. 
II. 
II. 


Tr. 
Sh. 
Tr. 
Ec. 
Oc. 

Sh. 
Tr. 
Sh. 
Tr. 


In. 

Dk. 
Re. 

In. 
In. 
Eg. 

Eg. 


NoTS.— In.  denotes  ingress;  "Eg.,  ^^ss;  Dis.,  disappearance;  Re,  reappearance;  Be.,  eclipse. 

Oc.  denotes  occultation;  Tr.,  transit  of  the  sateUite;  Sh.,  transit  ol  the  shadow;  *  Visible  at  Washington. 
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WASHINGTON  MEAN  TIME. 


MARCH. 


Phases  of  the  Eclipses  of  ike  Satellites  for  an  Inverting  Telescope. 


III.  No  Eclipse. 


II. 


IV.  NoEcUpse. 


Confignraiions 

at  17^  if^  for  an  Inverting  Telescope. 

Wast. 

BMt. 

I 

O 

2 

O 

3| 

0 

4l 

0 

5l 

0 

6| 

0 

7| 

0 

8 

O 

9 

0 

lO 

0 

"1 

0 

«| 

0 

13  1 

0 

14 1 

0 

15 

0 

i6 

C 

) 

5 

17  1 

c 

i8 

0 

19 

0 

30 

31 

c 

5 

c 

22 

0 

23 

0 

24 1 

0 

25  1 

0 

26 

0 

27  1 

0           2-              3-                 '4 

*i« 

381 

2-            I-  0   3*                                                  *4 

39 

3*              "2    0        •!                                             4* 

3° 

3' 

1*           0                  "2                           4* 

31  02- 

•3                   0            •!                      4" 
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APRIL 

• 

d  h  m  s 

d  h  m  8 

d  h  m  s 

1   2  l6 

I. 

Sh. 

In. 

11  5  43 

II. 

Sh. 

In. 

80  15  49 

I. 

Sh. 

Eg. 

2  54 

I. 

Tr. 

In. 

7  18 

II. 

Tr. 

In. 

16  44 

I.* 

'  Tr. 

^' 

4  35 

I. 

Sh. 

Eg. 

838 

II. 

Sh. 

Eg. 

81  10  40  36 

I. 

Ec. 

Dk 

5  13 

I. 

Tr. 

Eg. 

zo  12 

II. 

Tr. 

Eg. 

13  53 

I. 

Oc. 

Re. 

8  54  4 

III. 

Ec. 

Dis, 

17  8 

I. 

Sh. 

In. 

21  37 

II. 

Sh. 

In. 

14  50 

III. 

Oc. 

Re. 

17  55 

I. 

Tr. 

In. 

23  31 

II. 

Tr. 

In. 

23  26  32 

I. 

Ec. 

Dis. 

19  27 

I. 

Sh. 

5«* 

88  031 

II. 

Sh. 

5^- 

8  2  22 

I. 

Oc. 

Re. 

20  14 

I. 

Tr. 

Eg. 

2  24 

II. 

Tr. 

Eg. 

8  23 

IV. 

Sh. 

In. 

12  2  50 

III. 

Sh. 

In. 

7  59 

I. 

Sh. 

In- 

909 

11. 

Ec. 

Dis. 

6  6 

III. 

Tr. 

In. 

8  56 

I. 

Tr. 

In. 

12  47 

IV. 

Sh. 

Eg. 

6  17 

III. 

Sh. 

Eg. 

10  18 

I. 

Sh. 

Eg. 

13  II 

II. 

Oc. 

Re. 

9  30 

III. 

Tr. 

E?. 

II  14 

I. 

Tr. 

Eg. 

14  38 

IV. 

Tr. 

In. 

14  17  54 

I. 

Ec. 

Bis. 

20  57  12 

III. 

Ec. 

Dis. 

19  0 

IV. 

Tr. 

Eg. 

17  23 

I. 

Oc. 

Re. 

88  0  12  53 

III. 

Ec. 

Re. 

20  45 

I. 

Sh. 

In. 

18  0  54  47 

II. 

Ec. 

Dis. 

0  47 

III. 

Oc. 

Dis- 

21  24 

I. 

Tr. 

In. 

5  25 

II. 

Oc. 

Re. 

4  7 

III. 

Oc. 

Re, 

23  4 

I. 

Sh. 

Eg. 

II  36 

I. 

Sh. 

In. 

5  9  10 

I. 

Ec. 

Dis 

23  43 

I. 

Tr. 

E?. 

12  25 

I. 

Tr. 

In. 

823 

I. 

Oc. 

Re. 

3  17  55  3 

I. 

Ec. 

Dis. 

13  55 

I. 

Sh. 

5^- 

x6  48  33 

II. 

Ec. 

Dis. 

20  52 

I. 

Oc. 

Re. 

14  44 

I. 

Tr, 

%• 

21  36 

II. 

Oc. 

Re. 

4  3  7 

II. 

Sh. 

In. 

14  8  46  25 

I. 

Ec. 

Dis. 

84  2  27 

I. 

Sh. 

In. 

4  28 

II. 

Tr. 

In. 

II  53 

I. 

Oc. 

Re. 

3  26 

I. 

Tt. 

In. 

6  2 

II. 

Sh. 

Eg. 

19  0 

II. 

Sh. 

In. 

4  46 

I. 

Sh. 

Eg. 

7  23 

II. 

Tr. 

Eg. 

20  42 

II. 

Tr. 

In. 

5  44 

I. 

Tr. 

%• 

15  13 

I. 

Sh. 

In. 

21  55 

II. 

Sh. 

5»* 

!i3  31  39 

I. 

Ec. 

Dk 

15  54 

I. 

Tr. 

In. 

23  36 

II. 

Tr. 

Eg. 

2»  2  S3 

I. 

Oc. 

Re. 

17  32 

I. 

Sh. 

Eg. 

15  6  5 

I. 

Sh. 

In. 

10  55 

II. 

Sh. 

In. 

18  13 

I. 

Tr. 

Eg. 

655 

I. 

Tt. 

In. 

12  55 

II. 

Tr. 

In. 

22  49 

III. 

Sh. 

In. 

8  24 

I. 

Sh, 

Eg. 

13  49 

II. 

Sh. 

Eg. 

»  I  38 

III. 

Tr. 

In. 

9  14 

I. 

Tr. 

E?. 

15  48 

II. 

Tr. 

Eg. 

2  17 

III. 

Sh. 

Eg. 

16  55  46 

III. 

Ec. 

Dis. 

20  56 

I. 

Sh. 

In. 

5  4 

III. 

Tr. 

E?- 

20  12  18 

III. 

Ec. 

Re. 

21  56 

I. 

Tr. 

In, 

12  23  40 

I. 

Ec. 

Dis. 

20  20 

III. 

Oc. 

Dis. 

23  15 

I. 

Sh. 

Eg. 

15  22 

I. 

Oc. 

Re. 

23  43 

III. 

Oc. 

Re. 

86  0  14 

I. 

Tr. 

Eg. 

22  18  34 

II. 

Ec. 

Dis. 

16  3  14  59 

I. 

Ec. 

Dis. 

10  51 

III. 

Sh. 

In. 

6  2  36 

II. 

Oc. 

Re. 

6  23 

I. 

Oc. 

Re. 

14  16 

III. 

Sh. 

Eg. 

9  42 

I. 

Sh. 

In. 

14  12  38 

II. 

Ec. 

Dis. 

14  58 

III. 

Tr. 

In. 

10  25 

I. 

Tr. 

In. 

18  49 

II. 

Oc. 

Re. 

18  6  IS 

I. 

Ec. 

Dis. 

12  I 

I. 

Sh. 

Eg. 

17  033 

I. 

Sh. 

In. 

18  17 

III. 

Tr. 

Eg. 

12  44 

I. 

Tr. 

Eg. 

I  26 

I. 

Tr. 

In. 

21  23 

I. 

Oc. 

Re. 

7  6  52  12 

I. 

Ec. 

Dis. 

2  52 

I. 

Sh. 

Eg. 

87  6  6  33 

II. 

Ec. 

Dis. 

9  52 

I. 

Oc. 

Re. 

3  44 

I. 

Tr. 

E§. 

10  36  I 

IV. 

Ec. 

Dis. 

16  24 

II. 

Sh. 

In. 

21  43  29 

I. 

Ec. 

Dis. 

10  59 

II. 

Oc. 

Re. 

17  53 

II. 

Tr. 

In. 

18  0  53 

I. 

Oc. 

Re. 

14  36  31 

IV. 

Ec. 

Re. 

19  19 

II. 

Sh. 

Eg. 

8  19 

II. 

Sh. 

In. 

15  24 

I. 

Sh. 

In. 

20  47 

II. 

Tr. 

Eg. 

10  7 

II. 

Tr. 

In. 

16  26 

I.* 

Tr. 

In. 

8  4  10 

I. 

Sh. 

In 

II  13 

II. 

Sh. 

Eg. 

17  43 

I. 

Sh. 

Eg. 

4  55 

I. 

Tr. 

In. 

13  0 

II. 

Tr. 

Eg. 

18  44 

I. 

Tr. 

E?. 

6  30 

I. 

vSh. 

Eg. 

19  2 

I. 

Sh. 

In. 

20  10 

IV. 

Oc. 

Dk 

7  14 

I. 

Tr. 

E?. 

19  56 

I. 

Tr. 

In. 

88  0  8 

IV. 

Oc. 

Re. 

12  54  56 

III. 

Ec. 

Dis. 

21  21 

I. 

Sh. 

Eg. 

12  34  45 

I. 

Ec. 

Dis. 

19  17 

III. 

Oc. 

Re. 

22  14 

I. 

Tr. 

Eg. 

15  53 

I.* 

Oc. 

Re. 

9  I  20  46 

I. 

Ec. 

Dis. 

19  2  38 

IV. 

Sh. 

In. 

89  0  13 

II. 

Sh. 

In. 

4  22 

I. 

Oc. 

Re. 

6  51 

in. 

Sh. 

In. 

2  19 

II. 

Tr. 

In. 

II  3<5  30 

II. 

Ec. 

Dis. 

6  56 

IV. 

Sh. 

Eg. 

3  7 

II. 

Sh. 

&• 

16  0 

II. 

Oc. 

Re. 

10  17 

III. 

Sh. 

Eg. 

5  12 

II. 

Tr. 

Eg. 

22  39 

I. 

Sh. 

In. 

10  33 

III. 

Tr. 

In. 

9  53 

I. 

Sh. 

In. 

23  25 

I. 

Tr. 

In. 

II  24 

IV. 

Tr. 

In. 

10  55 

I. 

Tr. 

In. 

10  0  58 

I. 

Sh. 

Eg. 

13  55 

III. 

Tr. 

Eg. 

12  12 

I. 

Sh. 

Eg. 

I  44 

I. 

Tr. 

E?. 

15  30 

IV. 

Tr. 

E?. 

13  14 

I. 

Tr. 

E?. 

16  22  40 

IV. 

Ec. 

Dis. 

16  12  5 

I. 

Ec. 

Dis. 

80  0  s8  2 

III. 

Ec. 

Dis. 

19  49  17 

I. 

Ec. 

Dis. 

19  23 

I. 

Oc. 

Re. 

4  12  50 

III. 

Ec. 

Re. 

20  28  57 

IV. 

Ec. 

Re. 

20  3  30  46 

II. 

Ec. 

Dis. 

5  II 

III. 

Oc. 

Dis, 

22  53 

I. 

Oc. 

Re. 

8  13 

II. 

Oc. 

Re. 

7   3  »9 

I. 

Be. 

Dis. 

23  38 

IV. 

Oc. 

Dis. 

13  30 

I. 

Sh. 

In. 

8  29 

to   32 

in. 
I. 

Oc. 
Oc. 

Re. 
Re. 

11  3  52 

IV. 

Oc. 

Re. 

14  26 

I. 

Tr. 

In. 

19  34  15 

11. 

Ec. 

Dis. 

I 


NoTS. — ^In.  denotes  ingress;  Elf.,  egress;  Di.s.,  disappearance;  Re.,  reappearance;  Ec,  eclipse. 

Oc.  denotes  occultation;  Tr.,  transit  of  the  satellite;  Sh.,  transit  of  the  shadow;  *  Visible  at  Washington. 
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APRIL. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


I. 


* 
d 


III. 


d 


II. 


d 


IV. 


d 


r 


t 

Configurations  at  i6^  4^  for  an  Inverting  Telescope 

• 

t 

West 

• 

Bast. 

ll 

•2     -I          0  '3            4' 

2|04- 

0      li 

"3 

3 

4"                     •!  0                   2* 

3* 

4  Oi- 

4* 

2-             0         3* 

5 

4* 

3*     "2             0    •! 

6 

4* 

3'                       I*        0                   '2 

7l 

•4 

•3                               0  2*          -I 

8 

•4 

2-           -I             0 

•3# 

9 

•4                         C 

1-2     r            -3 

)                      2' 

3- 

lO 

•I       C 

•4# 

"1 

2-         Oi*         *43* 

12 

•23"         0 

•4 

-!• 

13 

3*                         I'      0                 *2 

'4 

14  1 

•3                           0      2-1 

•4 

15 

2-      I-      '3  0 

4* 

i6| 

0          I-       -3 

4- 

'2% 

17 

•I           0                         2- 

4- 
•3 

18  1 

2*     0     I*         4*3* 

19 

•2     V  0 

•      •!• 

20 

3*4'                      i*0             '2 

21 

4- 

•3                             0      'iz* 

22 

4- 

2-        ^-8             0 

23 

4* 

•2O              'I'Z 

24 

•4 

•I           0                         '2 

•3 

25 

•4 

2-0          !•                 3' 

26|03- 

•4  '2                  -lO 

27lOi' 

3-                      -40         -2 

28  1 

•3                                       0   •!          2-4 

29  1 

%       I-         0 

*4 

3o| 

•2    0       :J 

•4 
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MAY. 


d  h 
1  o 

4 

5 
6 

7 
S  I 

4 
13 

IS 
16 

x8 

22 

23 

3  I 

2 

14 
z8 

19 
20 

22 

»3 

4  8 

13 

17 
18 

19 
20 

l(  14 

17 
20 

I 

2 

5 
5 
7 
7 


6 


m  s 

22 

21 

as 
40 

44 
31  4« 

52 

31 
42 
26 

35 
SO 

55 

9 
13 
Sa 
16 
21 

o 

3» 
22 

43 

45 
18 

37 

43 
28  54 

52 

53 
6 

49 
6 

43 
48 
58 


24 


8 


"  37 

11  47 

12  54 
14  6 

IS  13 

4  58  54 
8  12  49 

8  57  28 

9  3$ 

12  22 


12 
21 

3  3 
6 

7 
8 

6 

16 
18 

19 
21 

10  o 

I 

3 

4 

18 

21 

22 


59  46 

7 
16 

24 

34 

42 

25  56 

51 
8 

29 

2 

22 

44 
54 

3 
12 

S3 

54  32 
z6 


II.  Oc. 

I.  Sh. 

I.  Tr. 

I.  Sh. 

I.  Tr. 

I.  Ec. 

I.  Oc. 

II.  Sh. 

II.»  Tr. 

II.*  Sh. 

II.  Tr. 
I.  Sh. 
I,  Tr. 
I.  Sh. 

I.  Tr. 
III.  Sh. 
III.  Sh. 
III.  Tr. 

I.  Ec. 

III.  Tr. 
I.  Oc. 

II.  £c. 

II.  Oc. 
I.  Sh. 
I.  Tr. 
I.  Sh. 
I.  Tr. 
I.  Ec. 
I.  Oc. 

IV.  Sh, 
IV.  Sh. 

II.  Sh. 

II.  Tr. 

II.  Sh. 

IV.  Tr. 

II.  Tr. 

IV.  Tr. 

I.  Sh. 

I.  Tr. 

I.  Sh. 

I.  Tr. 

III.  Ec. 

III.  Ec. 

I.  Ec. 

III.  Oc. 

I.  Oc. 

III.  Oc. 
II.  Ec. 
II.  Oc. 

I.  Sh. 

I.  Tr. 

I.  Sh. 

I.  Tr. 

I.  Ec. 

I.  Oc. 
II.*  Sh. 

II.  Tr. 
II.  Sh. 
II.  Tr. 

I.  Sh. 

I.  Tr. 

I.  Sh. 

I.  Tr. 

III.  Sh. 

I.  Ec. 

III.  Sh. 


Re. 
In. 
In. 

Dis. 
Re. 
In. 
In. 

¥ 

In. 
In. 

i«- 
Eg. 

In. 

Eg. 
In. 
Dis. 

Eg. 
Re. 

Dis. 
Re. 
In. 
In. 

E?- 
Dis. 

Re. 

In. 

Eg. 
In. 

In. 

Eg. 
In. 

^• 
Eg. 

In. 
In. 

Eg. 

Dis. 

Re. 

Dis. 

Dis. 

Re. 

Re. 

Dis. 

Re. 

In. 

In. 

?«• 
Eg. 

Dis. 

Re. 

In. 

In. 

Eg. 

Eg. 

In. 

In. 

Eg. 

Eg. 

In. 

Dis. 

Eg. 


d     h    m      s 

10  23  42 

III. 

Tr. 

11     I  21 

I. 

Oc. 

2  56 

III. 

Tr. 

II   17  31 

11. 

Ec. 

16  29 

II. 

Oc. 

19    12 

I. 

Sh. 

20   23 

I. 

Tr. 

21   31 

I. 

Sh. 

22    42 

I. 

Tr. 

12  16  23     I 

I, 

Ec. 

19    50 

I. 

Oc. 

18     5  26 

II. 

Sh. 

7  52 

II, 

Tr. 

8  20 

II. 

Sh. 

10  44 

II. 

Tr. 

13  41 

I. 

Sh. 

14  53 

I.* 

Tr. 

16    0 

I,* 

Sh. 

17  II 

I. 

Tr. 

14    4  49  44 

IV. 

Ec. 

8  43  47 

IV. 

Ec. 

8  59  21 

III. 

Ec. 

10  51  35 

I. 

Ec. 

12  12  21 

III. 

Ec. 

13  53 

III. 

Oc. 

14  20 

I. 

Oc. 

16  16 

IV.* 

Oc. 

17    5 

III. 

Oc. 

19  55 

IV. 

Oc. 
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I. 
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I. 
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I. 

Tr. 
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I. 
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18  44 
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Sh, 
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II. 

Tr. 
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II. 

Sh. 
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Tr. 
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I. 

Sh. 

3  52 

I. 

Tr. 

4  56 

I. 

Sh. 

6  10 

I. 

Tr. 

22  54 

III. 

Sh. 

23  48  39 

I. 

Ec. 

18    2  16 

III. 

Sh. 

3  19 

I. 

Oc. 

4     I 

III. 

Tr. 

7  12 

III. 

Tr. 

13  52  44 

II. 

Ec. 

19  12 

II. 

Oc. 

21    6 

I. 

Sh. 

22  91 

I. 

Tr. 

23  25 

I. 

Sh. 

W    0  39 

I. 

Tr. 

18  17    8 

I. 
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21  48 

I. 

Oc. 
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Sh. 

10  36 

II. 

Tr. 
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Sh. 
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II. 
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15  35 
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I. 

Tr. 

17  53 

I. 
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Eg. 

Dis. 

Re. 

In. 
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Re. 
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Re. 
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Re. 
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In. 

?«• 
Eg. 

In. 
In. 

if- 

Dis. 

Re. 
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Re. 
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Tr. 
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II 
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16 

18 
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Tr. 
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22 

I. 
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13 

38 
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Tr. 
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15 

9 
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19 

15 
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42 
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Tr. 
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Tr. 
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14 
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Tr. 
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D^ 

2 
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In. 

5 

x6 

I. 

Oc. 

Re. 

6 

16 
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16 
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Tr. 
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II 

25 

III. 

Tr. 
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16 
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Ec. 
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21 
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23 
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86    0 
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Tr. 
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2 
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ao 
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I. 
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18 
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tt 
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4S 

X3 
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XI 

X3 
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Re. 

XX 
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I. 
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I. 
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I. 

Tr. 
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N0IS.— la.  denotes  ingri 
Oc  denotes 
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;  Tr..  transit  of  the  satelliU;  Sh. .  transit  U  the  shadow;  *  Visible  at  Washinctan. 
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Configurations  at  i^^  jo™  for  an  Inverting  Telescope. 
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3- 
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3* 
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Tr. 
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Tr. 
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Eg. 
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Eg. 
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Eg. 
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I. 
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E?- 
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I. 
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I. 
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E«. 

15  35 

III.*  Tr. 

E5. 

22  7 

I. 

Oc. 

Re. 

13  30 
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Tr. 
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Dw. 

12  I  2  45 
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14  25 
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15  47 
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Tr. 

Ef. 
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In. 
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Oc. 

Dis. 
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I, 
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In. 

9  44 
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Oc. 
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3  12 
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Eg. 

10  54  46 
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22  14 
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Sh. 

Eg. 

22  5  22 

I.  Ec. 
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16  28 

II. 

Oc. 

Re. 

28  0  43 

III. 

Tr. 

In. 

8  I  42 

I.  Oc. 

Re. 

17  8 

I. 

Tr. 

In. 

a  46  36 

II. 

Ec. 

Dis. 

13  16 

II.  Sh. 

In. 

18  3 

I. 

Sh. 

Eg. 

3  42 

III. 

Tr. 

Eg. 

16  2 

II.*  Tr. 

In. 

19  25 

I. 

Tr. 

E?. 

6  35 

I. 

Sh. 

In. 

z6  9 

II.  Sh. 

Eg. 

18  12  56  32 

I. 

Ec. 

Dis. 

7  58 

I. 

Tr. 

In, 

18  53 

II.  Tr. 

Eg. 

16  35 

I. 

Oc. 

Re. 

8  19 

II. 

Oc. 

Re. 

19  22 

I.  Sh. 

In. 

14  5  12 

II. 

Sh. 

In. 
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I. 

Sh. 

Eg. 

20  44 

I.  Tr. 

In. 

8  2 

II. 

Tr. 

In. 

10  16 

I. 

Tr. 

Ef- 

21  41 

I.  Sh. 

Eg. 
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I. 
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23  I 

I.  Tr. 
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10  13 

I. 

Sh. 
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I. 

Oc. 
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I.  Ec. 

Dis. 

10  53 

II. 

Tr, 

Eg. 
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Sh. 

In. 
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Re. 

II  36 

I. 

Tr. 
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23  58 
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Tr. 
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21  I  21 

III.  Ec. 

Dis. 

12  31 

I, 

Sh. 

Eg. 

25  0  0 

II. 
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Eg. 

5  0  II  27 

III.  Ec. 

Re. 

13  54 

I.* 

Tr. 

E5. 

I  3 

I. 

Sh. 

S. 

2  34 

III.  Oc. 

DU. 

15  7  25  7 

I. 

Ec. 

Dis. 

2  27 

I. 

Tr. 

In. 

5  39 

III.  Oc. 

Re. 

II  4 

I. 

Oc. 

Re. 
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II. 

Tr. 

Eg. 

8  20  3 

II.  Ec. 

Dis. 

14  56 

III.* 

^  Sh. 

In. 

3  22 

I. 

Sh. 

Eg. 

13  50 

I.*  Sh. 

In. 

18  14 

III. 

Sh. 

Eg. 

3  41 

IV. 

Sh. 

In. 

13  51 

II.*  Oc. 

Re. 

20  42 

III. 

Tr. 

In. 

4  44 

I. 

Tr. 

Eg. 

15  13 

I.*  Tr. 

In. 

23  43 

III. 

Tr. 

E?. 

7  33 

IV. 

Sh. 

Eg. 

16  9 

I.  Sh. 

Eg. 

16  0  12  4 

II. 

Ec. 

Dis. 

17  31 

IV. 

Tr. 

In. 

17  30 

I.  Tr. 

E?- 

4  41  • 

I. 

Sh. 

In. 

20  8 

IV. 

Tr. 

Ef. 
Du. 

6  II  2  24 

I.  Ec, 

Dis. 
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II. 

Oc. 

Re. 

22  16  23 

I. 

Ec. 

14  40 

I.*  Oc. 

Re. 

6  5 

I. 

Tr. 

In. 

26  I  55 

I. 

Oc. 

Re. 

7  2  34 

II.  Sh. 

In. 

7  0 

I. 

Sh. 

Eg. 

9  4  32 

III. 

Ec. 

Dis. 

5  23 

II.  Tr. 

In. 

8  22 

I. 

Tr. 

E?- 

12  II  35 

III.* 

Ec. 

Re. 

528 

II.  Sh. 

Eg. 

17  17  33 

IV. 

Ec. 

Dis. 

14  45 

III.* 

Oc. 

Dis, 

8  14 

II.  Tr. 

Eg. 

20  57  17 

IV. 

Ec. 

Re. 

16  3  52 

II.* 

Ec. 

Dis, 

8  19 

I.  Sh. 

In. 

17  I  53  37 

I. 

Ec. 

Dis. 

17  42 

III. 

Oc. 

Re. 

9  42 

I.  Tr. 

In. 

5  32 

I. 

Oc. 

Re. 

19  32 

I. 

Sh. 

In. 

10  38 

I.  Sh. 

Eg. 

6  42 

IV. 

Oc. 

Dis. 

20  55 

I. 

Tr. 

In. 

II  59 

I.  Tr. 

E?- 

9  35 

IV. 

Oc. 

Re. 

21  36 

II. 

Oc. 

Re. 

^  5  30  59 

I.  Ec. 

Dis. 

18  30 

II. 

Sh. 

In. 

21  50 

I. 

Sh. 

Eg. 

9  9 

I.  Oc. 

Re. 

21  21 

II. 

Tr. 

In. 

23  12 

I. 

Tr. 

Eg. 

9  24 

IV.  Sh. 

In. 

21  23 

II. 

Sh. 

Eg. 

27  16  44  51 

I. 

Ec. 
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10  55 
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In. 

23  10 

I. 
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In. 

20  23 

I. 

Oc. 
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13  24 
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Eg. 

18  0  II 

II. 

Tr. 

Eg. 

28  10  26 

II. 

Sh. 

In. 

14  15 

III.*  Sh. 

Eg. 

0  33 

I. 

Tr. 

In. 

13  16 

II.* 

Tr. 

In. 

16  37 

III.  Tr. 

In. 

I  28 

I. 

Sh, 

Eg. 

13  19 

II.* 

Sh. 

Eg. 

19  41 

III.  Tr. 

E?. 

2  50 

I. 

Tr. 

E?. 

14  0 

I.* 

Sh. 

In. 

21  37  25 

II.  Ec. 

Dis. 

20  22  12 

I. 

Ec. 

Dis. 

15  23 

I.* 

Tr. 

In- 

23  0 

IV.  Tr. 

In. 

19  0  I 

I. 

Oc. 

Re. 

16  6 

II.* 

Tr. 

Eg. 

9  2  4 

IV.  Tr. 

Eg. 

5  3  36 

III. 

Ec. 

Dis. 

16  18 

I. 

Sh. 

Eg. 

2  47 

I.  Sh. 

In. 

8  II  42 

III. 

Ec. 

Re. 

17  40 

I. 

Tr. 

Ef- 

3  10 

II.  Oc. 

Re. 

10  45 

III. 

Oc. 

Dis. 

29  II  13  28 

I. 

Ec. 

Du. 

4  10 

I.  Tr. 

In. 

13  29  21 

II.* 

Ec. 

Dis. 

14  51 

I.* 

Oc, 

Re. 

5  6 

I.  Sh. 

Eg. 

13  45 

III.* 

Oc. 

Re. 

22  57 

III. 

Sh. 

In. 

6  28 

I.  Tr. 

E?- 

17  38 

I, 

Sh. 

In. 

80  3  14 

III. 

Sh. 

Eg. 

23  59  29 

I.  Ec. 

Dis. 

19  2 

I. 

Tr. 

In. 

4  40 

m. 

Tr. 

In. 

10  338 

15  52 

I.  Oc. 
II.*  Sh. 

Re. 

In. 
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19  56 
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I. 

Oc. 
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Eg. 
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7  36 
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m. 

I. 
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Sh. 
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Ec 
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II.  Tr. 

In. 
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I. 

Tr. 
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Dw. 
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I. 

Tr. 
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II.  Sh. 

Eg. 
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Eg. 
Re. 

21  16 
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I. 
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NoTB.— In.  denotes  insress;  Eg:.,  egress;  Dis..  disappearance;  Re.,  reappearance;  Ec.,  edipoe. 

Oc.  denotes  occultation;  Tr..  transit  of  the  satellite;  Sh.,  transit  of  the  shadow;  *  Visible  at  Wasfaingtoo. 
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Configurations 
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14^  75™  for  an  Inverting  Telescope. 
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46 
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56 
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7  9 

7  54 

8  27 

2  4 
5  39 

17  5 

20  10  38 

21  12  43 

22  29 

23  19 
o  38 
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II 
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II 

II 
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IV 
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II 

II 

I 

II 
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II 

II 

I 
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Oc. 
Tr. 
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Tr. 
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Tr. 
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Tr. 

*Tr. 

*  Sh. 
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Ec. 
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Sh. 
Sh. 
Tr. 
Sh. 
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Sh. 
Tr. 
Tr. 
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Oc. 
Ec. 
Ec. 
Ec. 
Oc. 
Sh. 
Tr. 


Dis. 
Re. 
In. 
In. 

Eg. 
In. 
In. 

Eg 

%" 
Bis. 

Re. 

Dis. 

Dis. 

Re. 

Re. 

Dis. 

DU. 

In. 

Re. 

In. 

Eg. 
Re. 

Dis. 

Eg. 

Re. 

Dis. 

Re. 

In. 

In. 

In. 

Eg. 
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Eg. 

Dis. 
Re. 
In. 
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In, 

In. 

Eg. 
In. 

Eg. 
Re. 

dIs. 

Re. 
In. 
In. 
In. 

Eg. 
In. 

Eg. 

E?. 

Dis. 

Re. 

Dis. 

Re. 

Dis. 

Dis. 

In. 

In. 
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I 
2 
2 

20 
21 

12  o 
I 

II 
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15 

17 
18 

18 

19 
20 

21 
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22 

37 
35 
54 

33  19 
58 
6 

41 
8 

15 
40 

47 
21 

33 
6 

5 
10 


21 

22 

18 

15 

I 

57 

18 

34 

14 

6 

59 

10 

13 

10 

29  54 

12 

16 

12 

20 

13  33 

14  34 

15 

12 

15 

48 

IS 

50 

16 
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13 

2 

16 

4 

58 

6 

44 
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7  51 

8 
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9 

2 

10 

17 
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3 
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21 

6 
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2 
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4 

5 
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22 
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18 
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12 

15 
28 
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44 

I 

6 

27  37 

57 
18 


20 


19  41 

20 

50 

20 

55 

21 

10 

21 

59 

23 

12 

23 

38 

5  47  23 

9 

10 

29 

16 

56 

16 

17 

52 

III 
I 

II 
I 
I 

IV 

I 

IV 
IV 
IV 

I 

I 
I 


II 

II 

I 

II 


II 
I 


II 

I 

II 

II 
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II 


I 

IV 
IV 

I 

IV 
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Oc. 
Tr. 
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Sh. 
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♦Tr. 
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Sh. 
Tr. 
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Tr. 
Sh. 
Tr. 
Tr. 
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Sh. 
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Ec. 
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♦  Tr. 
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♦  Sh. 
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♦  Oc, 
*Tr. 
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Sh. 
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Re. 

Eg. 
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Dis. 
In. 
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Eg. 
In. 

Eg. 
In. 
In. 
In. 

Eg. 
In. 

Eg. 

Eg. 

E?. 

Dis. 

Re. 

In. 

%• 
Dis. 

In. 

In. 

In. 

Re. 

E?. 

Dis. 

Re. 
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In. 

Eg. 
In. 

Eg. 
Eg. 

E?. 
Dis. 

Re. 

Dis. 

Dis. 

Re. 

In. 

Dis. 

In. 

Eg. 

Re. 

Re. 

Dis. 

Re. 

In. 

In. 

In. 

In. 

Eg. 

Dis. 
Re. 
Dis. 
Dis. 


d  h  m 

20  19  51 
20  24 

21  II  o 


23 


13 

14 

14 

15 
16 

16 

17 
18 

18 

22  II 

14 

7 
8 

9 
10 

10 

10 

12 

12 

24  5 

9 

25  I 

2 

3 
4 
4 

5 

5 
6 

7 
8 

o 
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21 

22 

23 

23 

23 

I 

2 

18 
22 

28  15 

15 
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x6 
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19 
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90 
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zo 
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X3 
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26 


27 
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13 
22 

3 
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39 
14 
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52 

36 

38 

49 
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28 

56 
6 

51 

53 

19 

7 
21 

6 

10 

16 

24 

56 

33 

25 

45 
21 

46 

55 
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16 

48 

52 
o 

5 

50  39 

13 
o 

38  46 
3 

«4 
xo 

Z3 
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37 
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43 

34 
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3« 
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z6 

47  53 
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IV.  Oc. 

I.  Oc. 

III.*  Sh. 

II.»  Ec. 

I.*  Sh. 
III.*  Sh. 

I.*  Tr. 
III.*  Tr. 

I.  Sh. 

I.  Tr. 

II.  Oc. 

III.  Tr. 

I.*  Ec. 

I.*Oc. 
II.  Sh. 

I.  Sh. 

I.  Tr. 
II.  Tr. 
II.*  Sh. 

I.*  Sh. 

I.*  Tr. 
II.*  Tr. 

I.  Ec. 

I.  Oc. 

III.  Ec. 

II.  Ec. 

I.  Sh. 
III.  Ec. 

I.  Tr. 

I.  Sh. 
III.  Oc. 

I.  Tr. 

II.  Oc. 

III.  Oc. 

I.  Ec. 

I.  Oc. 
II.  Sh, 

I.  Sh. 

I.  Tr. 
II.  Tr. 
II.  Sh. 

I.  Sh. 

I.  Tr. 
II.  Tr. 

I.  Ec. 

I.  Oc. 

III.*  Sh. 

II.*  Ec. 

I.*  Sh. 

IV.*  Sh. 

I.  Tr. 

ni.  Sh. 

I.  Sh. 


I. 

ni. 


Tr. 
TV. 


IV.  Sh. 

II.  Oc. 

ni.  Tr. 

IV.  Tr. 

IV.  Tr. 

I.*  Ec. 

I.  Oc. 

n.*  Sh. 

I.*  Sh. 

I.*  Tr. 

n.*  Tr. 

I.*  Sh. 

n.*  Sh. 

I.*  Tr. 

11.*  Tr. 

I.  Ec. 

I.*  Oc. 


Re. 
Re. 

In. 
Dis. 

In. 

Eg. 
In. 
In. 
Eg. 
Eg. 
Re. 

Eg- 

Dis. 

Re. 

In. 

In. 

In. 

In. 

Eg. 

Eg. 
E?. 

tSs. 

Re. 

Dis. 

Dis. 

In. 

Re. 

In. 

Dis. 

Eg. 
Re. 
Re. 

Dis. 

Re. 

In. 

In. 

In- 

In. 

Eg. 

Ef. 
Dis. 

Re. 

In. 

Dis. 

In. 

In. 

In. 

Be. 

Be. 

E|. 

In. 

Ee. 

Re 

Eg. 

In. 

Bit- 

Dis. 

Re. 

In. 

In. 

In. 

In. 

E«. 

Eg. 

Be 

Ef. 

Dis. 

Re. 


Re.,  reappearance;  Ec.,  eclipse. 


ingress;  Eg.,  egress;  Dis.,  disappearance;  __        _, 

occultation;  Tr.,  transit  of  the  sateUite;  Sh.,  transit  of  the  shadow;  *  Visible  at  Washinftoo. 
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Configurations  at  zj"  jo™  for  an  Inverting  Telescope. 
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•i 
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•I 
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4* 

9 

'3 

1- 
J- 

o 

4* 

lO 
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o 

•I 

4* 

"1 

•I 

o 
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13 

4' 

'O 

1- 

•3 
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4* 


O 


•2 


15 


i6 


4* 


y 


O-i 


2* 


4" 


•3 


V     O 


I7l 


i8 


i9l 


20 


21 


26 


27 


28 


•4 


•i 


v 


•4 


p 
O' 


•3*2 


8- 


•3 


2-       -I     '40 


3* 


•4 


O 
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•3 


4* 


2-     •! 


o 


3*4' 


•2    o    ?:4- 


29 
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•2 


•2 
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3* 

O 

•2 

"4 
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23 

•3 
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•4 

24 

•s 

o 

•I 

•4 

25 

!• 
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4' 

•I 
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5 
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m 

S6 
o 
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4 

7  i8 

8  II 
8  20 


8 
O 

43 
i6 


9  32 

9  47 
12  20 

S  2  16  26 

5  34 
23  28 

23  33 
3  o  31 


I 
I 
2 
3 

4 

ao  45 
o  I 


40 
46 

as 

47 
28 


17 
18 

18 

19 
ao 
21 
22 
22 

«  2 

18 

6  o 

3 

9 
II 
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12 

13 
14 
14 
15 
15 
17 

7  9 
12 

8  6 

7 

7 

9 

9 
10 

12 

12 

13 

IS 

»  4 

7 
10  I 


57 
13  16 

S7 
o 

IS 
14 
12 

58 

14 

I 

13  41 
28 


9 
44 


23 


3 
16 

SS 

34 

as 

SI 

34 

43 

SI 
40 

43 
39 
4a 

S4 
S4 

30  Z^ 
SO 

II  o 

12 

7 

7 
II  24 

3 

SO 

10  56 
ai 

22 


2  10 

2  17 

3  40 

4  a 
4  33 


I 
II 

II 

II 

I 

II 


I 
II 


II 

I 

II 

II 


IV 
IV 
IV 
IV 


I 
II 


I 

II 
II 
II 
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* 
« 
« 
» 


Ec.  Dis. 

Sh.  In. 

Ec.  Dis. 

Tr.  In. 

Sh.  Eg. 

Ec.  Re. 

Tr.  Ee. 

Oc.  Dis. 

Oc.  Re. 

Oc.  Re. 

Ec  Dis. 

Oc.  Re. 

Sh.  In. 

Sh.  In. 

Tr.  In. 

Tr.  In. 

Sh.  Eg. 

Sh.  Eg. 

Tr.  Eg. 

Tr.  Eg. 

Ec.  Dis. 

Oc.  Re. 

Sh.  In. 

Ec.  Dis. 

Tr.  In. 

8h.  In. 

Sh.  Eg. 

Tr.  Eg. 

Sh.  Eg. 

Oc.  Re. 

Tr.  In. 

Tr.  Eg. 

Ec.  Dis. 

Oc.  Re. 

Ec.  Dis. 

Ec.  Re. 

Oc.  Dis. 

Oc.  Re. 

Sh.  In. 

Sh.  In. 

Tr.  In. 

Sh.  Eg. 

Tr.  In. 

Tr.  Eg. 

Sh.  Eg. 

Tr.  Ee. 

Ec.  Dis. 

Oc.  Re. 

Sh.  In. 

Ec.  Dis. 

Tr.  In. 

Ec.  Dis. 

Sh.  Eg. 

Tr.  Eg. 

Oc.  Re. 

Ec.  Re. 

Oc.  Dis. 

Oc.  Re. 

Ec.  Dis. 

Oc.  Re. 

Sh.  In. 

Sh.  In. 

Tr.  In. 

Sh.  Eg. 

Tt.  In. 

Tr.  Eg. 


d  h  m  s 

10  5  2 

6  50 
2a  39  38 

11  I  47 

19  SI 

20  44 

20  47  51 

22  9 

23  o 
23  I 

12  I  16 
2  12 
2  42 

5  a9 
17  8  14 

ao  14 

18  14  19 

15  10 

15  a9 

16  37 

17  12 

17  26 

18  21 
20  o 

14  10  32 

II  36  57 

13  59 

14  40 

19  14 

20  41 

16  8  48 

9  36 

10  5  II 

11  6 


17 


II 

13 
14 
16 
16 

19 
16  6 

9 
3 

4 

4 

5 
6 

6 

7 

9 
o 

3 
21 

22 

^Z 
19  o 


18 


12  24 

as 

II  37 
30 
16 

S  Z^ 

7 
16 

a 

48 

34 
18 

a3 
40 
10 

34  IS 

33 

45 
29 

^^   34 

2 


o  45 
3  a 

3  34 
6  6 

6  12 
8  S3 

19   2 
22   O 

20  16  13 

16  55 


SZ 
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I 

II 
II 
II 


Sh. 
Tr. 
Ec. 
Oc. 
Sh. 
Tr. 
Ec. 
Sh. 
Tr. 
Sh. 
Oc. 
Sh. 
Tr. 
Tr. 
Ec. 
Oc. 

♦  Sh. 
*Tr. 

♦  Sh. 

♦  Sh. 
Tr. 
Tr. 
Sh. 
Tr. 

IV.*  Sh. 

♦  Ec. 
IV.*  Sh. 

♦  Oc. 
IV.  Tr. 
IV.  Tr. 

.  Sh. 
.*Tr. 
.*  Ec. 
.*  Sh. 
.*  Tr. 
.*  Ec. 
.*  Oc. 
.*  Ec. 
.*  Oc. 
.  Oc. 
.  Ec. 
.»  Oc. 
.  Sh. 
.  Tr. 
.  Sh. 
.  Sh. 
.  Tr. 
.  Tr. 
.  Sh. 
.*  Tr. 
.  Ec. 
.  Oc. 
.  Sh. 
.  Tr. 
.  Ec. 
.  Sh. 
.  Tr. 
.  Sh. 
.  Oc. 
.  Tr. 
.  Sh. 
.♦  Tr. 
.  Ec. 
.  Oc. 
.♦Sh. 
.  Tr. 


II 
I 

II 
II 
II 


II 
I 

II 
II 
II 


Eg. 

Dis. 

Re. 

In. 

In. 

Dis. 

Eg. 
In. 
Re. 

Eg. 

In. 

Eg. 

Dis. 

Re. 

In. 

In. 

In. 

Eg. 
In. 

Eg. 
Eg. 
In. 
Dis. 

Eg. 
Re. 
In. 
Eg. 
In. 
In. 
Dis. 

Eg. 

Eg. 

Dis. 

Re. 

Re. 

Dis. 

Re. 

Dis. 

Re. 

In. 

In. 

In. 

5«- 

Eg. 
In. 

i«- 
Eg. 

IHs. 

Re. 

In. 

In. 

Dis. 

Eg. 
In. 
Re. 
In. 

¥' 
Eg. 

Dis. 

Re. 

In. 

In. 


d    h 

m 

S 

20  18 

7 

II. 

Sh. 

In. 

18 

31 

I. 

Sh. 

% 

19 

II 

I. 

Tr. 

Eg. 

19  31 

II. 

Tr. 

In. 

20 

S« 

II. 

Sh. 

^'        • 

22 

19 

II. 

Tr. 

Du.        j 

21  13 

31 

37 

I.» 

Ec. 

16  26 

I.* 

Oc. 

Re. 

22  10 

4a 

I.* 

Sh. 

In. 

II 

21 

I.* 

Tr. 

In. 

12 

39  57 

II.* 

Ec. 

Dis. 

13 

0 

I.* 

Sh. 

Eg. 

13  37 

I.* 

Tr. 

Eg. 

16 

4a 

II.* 

Oc. 

Re. 

17 

13  3a 

III. 

Ec. 

Dis. 

18 

20 

10 

IV. 

Ec. 

Dis. 

21 

a3 

36 

IV. 

Ec. 

Re. 

22 

39 

III. 

Oc. 

Re. 

28    0 

58 

IV. 

Oc. 

Dis. 

2 

30 

IV. 

Oc. 

Re. 

8 

0 

14 

I. 

Ec. 

DU. 

10 

5a 

I.* 

Oc. 

Re. 

«*    5 

10 

I. 

Sh. 

In. 

5  47 

I. 

Tr. 

In. 

7 

26 

II. 

Sh- 

In. 

7 

28 

I. 

Sh. 

Eg. 

8 

3 

I. 

Tr. 

Eg. 

8 

41 

II.* 

Tr. 

In. 

10 

18 

II.* 

Sh. 

Eg. 

II 

28 

II.* 

Tr. 

Eg. 
Dis. 

2<    2 

28 

58 

I. 

Ec. 

5 

18 

I. 

Oc. 

Re. 

^Z  39 

I. 

Sh. 

In. 

26    0 

13 

I. 

Tr. 

In. 

I 

56 

I. 

Sh. 

Eg. 

I 

57  a4 

II. 

Ec. 

Dk 

9 

a9 

I. 

Tr. 

Kr 

5 

49 

n. 

Oc. 

Re. 

7 

4 

" 

Ill, 

Sh 

In. 

9 

a8 

m* 

Tr. 

In. 

10 

za 

ITT* 

Sh. 

Br 

la 

Z4 

III.* 

Tr. 

Br 

ao 

57 

38 

I. 

Ec. 

Di9L 

aj 

44 

I. 

Oc. 

Re 

27    x8 

7 

I. 

Sh. 

In. 

z8 

39 

I. 

Tr. 

In. 

ao 

•5 

I. 

Sh. 

Br 

ao 

44 

II. 

Sh. 

In. 

ao 

55 

I. 

Tr. 

Br 

az 

49 

n. 

Tr. 

In. 

•3 

36 

n. 

Sh. 

Br 

U     0 

36 

n. 

Tr. 

Be. 

IS 

a6 

34 

I.* 

Be 

18 

zo 

I. 

Oc. 

Re. 

M    za 

36 

I.* 

Sh. 

In. 

13 

5 

I* 

Tr. 

In. 

14 

53 

I.* 

Sh. 

Be. 

15 

Z4 

S» 

-  n.* 

Be. 

Dis. 

Z5 

ax 

I.* 

Tr. 

Br 

18 

56 

n. 

Oc. 

Re. 

az 

14 

48 

nL 

Ec. 

Dis 

SO      z 

58 

m. 

Oc 

Re. 

9 

55 

a 

I.* 

Ec. 

Dis. 

IS 

37 

I.* 

Oc. 

Re. 

81      4 

5< 

rv. 

Sh. 

In. 

7 

4 

I. 

Sh. 

In. 

7 

3X 

I. 

Tr. 

In. 

8 

7 

IV* 

Sh. 

Br 

9 

n 

I.* 

Sh. 

Br 

9 

47 

I* 

Tr. 

Br 

9 

47 

IV.* 

Tr. 

In. 

to 

4 

n.* 

Sh. 

In. 

zo 

58 

II* 

Tr. 

In. 

zz 

17 

IV.* 

Tr. 

Be. 

za 

55 

n.* 

Sh. 

Br 

13 

45 

n.* 

Tr. 

Eg. 

None.— In.  denotes  izijEress:  Ef.,  ecress;  Dis.,  disappearance;  Re.,  reappearazice:  Ec.,  eclipse. 

Oc  denoUi  occiilUtion;  Tr.,  tmunt  of  the  satellite;  Sh..  transit  of  the  shadow;  *  Visible 
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Be 

In. 

15  22 

II.*  Sh. 

%• 

4    9 

IV. 

.    Tr. 

In. 

zz    az 

I.*  Sh. 

In. 

10    2  20 

I.    Oc. 

Dis. 

4  39 

II 

.    Sh. 

In. 

Z9      38 

I.*  Tr. 

Bff. 

5    9  50 

I.    Ec. 

Re. 

5  40 

II 

.    Tr. 

i«- 

Z3    38 
z8    94 

I.*  Sh. 
XL     Tr. 

B(. 

In. 

23  27 

I.    Tr. 

In. 

6  49 

IV 

.♦  Tr. 

Eg. 

90    96 

n.     Sh. 

In. 

11    0    4 

I.    Sh. 

In. 

7  19 

II 

.♦Sh. 

Eg. 

az     Z4 

n.     Tr. 

Be. 

I  44 

I.    Tr. 

S8^- 

"  55 

IV 

*  Sh. 

In. 

--     «3     »6 
SI       7     40 

n.    Sh. 

I.*   Oc. 

Be. 
Dis. 

2  21 

I.    Sh. 

Eg. 

14  35 

IV 

.*  Sh. 

Eg. 

ZO    s6      3 

I.*   Ec. 

Re 

NoTK. — In.  denotes  ingress;  Eg.,  egress;  Dis.,  disappearance;  Re.,  reappearance;  Ec.,  edipse. 

Oc.  denotes  occulution;  Tr..  transit  of  the  satellite;  Sh..  transit  of  the  shadow;  *  Viaibk  at  Washington. 
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(xrroBER. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


1. 


III. 


II. 


3l 


* 

r 


IV. 


s 


r 


Configurations  at  lo^  j(f^  for  an  Inverting  Telescope. 


1 

West. 

Bast. 

I 

2 

1 

3* 

o  -1 

•2 

4* 

02- 

3* 

I* 

o 

4' 

•3  '2 


o: 


•I 


4*       •!    '3     O         *2 


4* 


o 


!•    2-     '3 


6| 

4" 

2-           -1      0 

•3 

7 

4' 

•2        Qi- 

3* 

8 

•4 

3-    0 

•2 

-!• 

9 

•4 

3" 
•s 
■4 

r      O*" 

10 

•2                0          'I 

"1 

i-^       0    -2 

la! 

0 

•s 

13  1 

2-     -1         0 

•8 
•4 

14  1 

•2                0    I' 

3' 

"4 

15   03- 

0 

'2 

•4 

'!• 

16 

3* 
•3 

I*    0    2- 

4- 

17 

2-                          0            1 

4" 

18 

ii                  0 

4- 

'2  0 

19  1 

0     ^i 

2* 

20  1 

.r4-  0 

•2              0      X* 

3- 

•2 

•3 

ai| 

4* 

4* 

22  1 

•iO»* 

23|Oi- 

4- 

3-                       0       2- 

^4l 

•4 

•3 

2-                           0       'I 

25  1 

•4 

•3       I-            0 

*2  0 

26 

•4 

0       •3-1 

2- 

27 

*4          •!  2-       0 

3- 

•3 

;  28| 

'2                    0           I' 

•4» 

1  29 1 

•I    0     3*      '3 

t     '4 

30  Oi' 

3* 

3*                 0         a- 

•4 

31 

2-                        0 

•4 

*!• 
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SATELLITES  OF  JUPITER,  1915. 


WASHINGTON  MEAN  TIME. 


NOVEMBER. 


d  h  m  s 

d  h  m  8 

d  h  m  9 

1  448 

I.  Tr. 

In. 

10  12  52 

II.*  Tr. 

Eg. 

80  18  9 

I.  Tr.  E§. 

5  50 

I.*  Sh. 

In. 

15  12 

II.  Sh. 

E?- 

19  24 

I.  Sh.  Eg. 

7  5 

!.♦  Tr. 

Eg. 

22  24 

I.  Oc. 

Dis. 

21  I  45 

II.  Tr.  In. 

8  7 

I.*  Sh. 

%. 

11  I  49  20 

I.  Ec. 

Re. 

4  19 

II.  Sh.  In. 

12  31 

II.*  Oc. 

Dis. 

19  32 

I.  Tr. 

In. 

4  36 

II.  Tr.  Eg. 

17  22  53 

II.  Ec. 

Re. 

20  43 

I.  Sh. 

In. 

7  8 

II.*  Sh.  Eg. 

227 

I.  Oc. 

Dis. 

21  49 

I.  Tr. 

Eg. 

13  12 

I.  Oc.  Dk. 

5  II 

III.  Oc. 

Dis. 

23  0 

I.  Sh. 

E?- 

16  42  42 

I.  Ec.  Re. 

5  24  53 

I*  Ec. 

Re. 

12  4  8 

II.  Oc. 

dTs. 

22  10  19 

I.*  Tr.  In. 

8  14 

III.»  Oc. 

Re. 

9  18  24 

II.*  Ec. 

Re. 

"  37 

I.*  Sh.  In. 

9  34  50 

III.*  Ec. 

Dis. 

16  52 

I.  Oc. 

Dis. 

12  0 

IV.*  Tr.  In. 

12  20  5 

III.*  Ec. 

Re. 

20  18  II 

I.  Ec. 

Re. 

12  37 

I.  Tr.  Eg. 

23  15 

I.  Tr. 

In. 

22  32 

III.  Tr. 

In. 

13  53 

I.  Sh.  Eg. 

8  0  19 

I.  Sh. 

In. 

18  I  36 

III.  Tr. 

Eg. 

15  II 

IV.  Tr.  Eg. 

I  s^ 

I.  Tr. 

Eg. 

3  27 

III.  Sh. 

In. 

19  52 

II.  Oc.  Dk 

2  35 

I.  Sh. 

Eg. 

6  21 

III.*  Sh. 

Eg. 

28  0  45 

IV.  Sh.  In. 

7  36 

II.*  Tr. 

In. 

14  0 

I.  Tr. 

In. 

I  14  44 

II.  Ec.  Re. 

9  45 

II.*  Sh. 

In. 

15  12 

I.  Sh. 

In. 

2  53 

IV.  Sh.  Eg. 

10  26 

II.*  Tr. 

Eg. 

16  17 

I.  Tr. 

Eg. 

7  40 

I.*  Oc.  Dk 

12  34 

II.*  Sh. 

E?. 

17  29 

I.  Sh. 

Eg. 

II  II  33 

I.*  Ec.  Re. 

20  35 

I.  Oc. 

Du. 

23  16 

II.  Tr. 

In. 

16  18 

III.  Oc.  Dis. 

\0  v^ 

23  53  48 

I.  Ec. 

Re. 

14  I  41 

II.  Sh. 

In. 

19  24 

III.  Oc.  Re. 

4  17  42 

I.  Tr. 

In. 

2  6 

II.  Tr. 

E?. 

21  43  35 

III.  Ec.  Dis. 

18  48 

I.  Sh. 

In. 

2  9 

IV.  Oc. 

Dis. 

24  0  24  46 

III.  Ec.  Re. 

19  59 

I.  Tr. 

Eg. 

4  30 

II.  Sh. 

Eg. 

4  48 

I.  Tr.  In. 

21  4 

I.  Sh. 

E?. 

5  15 

IV.  Oc. 

Re. 

6  6 

I.*  Sh.  In. 

•  I  43 

II.  Oc. 

Dis. 

II  20 

I.*  Oc. 

Dis. 

7  5 

I.*Tr.  Eg. 

6  41  15 

II.*  Ec. 

Re. 

14  4  44 

IV.  Ec. 

Dis. 

8  22 

I.*  Sh.  ^. 

15  2 

I.  Oc. 

Dis. 

14  47  8 

I.  Ec. 

Re. 

IS  I 

II.  Tr.  In. 

18  22  38 

I.  Ec. 

Re. 

15  59  27 

IV.  Ec. 

Re. 

17  38 

II.  Sh.  In. 

18  53 

III.  Tr. 

In. 

16  8  28 

I.*  Tr. 

In. 

17  52 

II.  Tr.  Eg. 

19  32 

IV.  Tr. 

In. 

9  41 

I.*  Sh. 

In. 

20  26 

II.  Sh.  Eg. 

21  56 

III.  Tr. 

Eg. 

10  45 

I.*  Tr. 

Eg. 

26  2  8 

I.  Oc.  Dis. 

22  31 

IV.  Tr. 

Eg. 

II  58 

I.*  Sh. 

E?. 

5  40  28 

I.*  Ec.  Re. 

23  24 

III.  Sh. 

In. 

17  22 

II.  Oc. 

Dis. 

23  16 

I.  Tr.  In. 

6  2  20 

III.  Sh. 

Eg. 

22  37  14 

II.  Ec. 

Re. 

26  0  35 

I.  Sh.  In. 

6  19 

IV.»  Sh. 

In. 

16  548 

I.*  Oc. 

Dis. 

I  33 

I.  Tr.  Eg. 

8  44 

IV.*  Sh. 

Eg. 

9  15  59 

I.*  Ec. 

Re. 

2  51 

I.  Sh.  Ek. 

12  10 

I.*  Tr. 

In. 

12  31 

III.*  Oc. 

Dis. 

9  8 

II.*  Oc.  Dis. 

13  16 

I.*  Sh. 

In. 

15  36 

III.  Oc. 

Re. 

14  33  18 

II.  Ec.  Re. 

14  27 

I.  Tr. 

Eg. 

17  40  51 

III.  Ec. 

Dis. 

20  36 

I.  Oc.  Dis. 

15  33 

I.  Sh. 

Eg. 

20  23  24 

III.  Ec. 

Re. 

27  0  9  20 

I.  Ec.  Re. 

20  48 

II.  Tr. 

In. 

"  2  55 

I.  Tr. 

In. 

6  6 

III.*Tr.  In. 

23  4 

II.  Sh. 

In. 

4  10 

I.  Sh. 

In. 

9  13 

III.*  Tr.  Eg. 

23  39 

II.  Tr. 

S^- 

5  13 

I.  Tr. 

S8- 

II  33 

III.*  Sh.  In. 

7  I  53 

II.  Sh. 

E?- 

6  26 

I.*  Sh. 

Eg. 

14  24 

III.  Sh.  Eg. 

9  29 

I.*  Oc. 

Dis. 

12  30 

II.*  Tr. 

In. 

17  44 

I.  Tr.  In. 

12  51  35 

I.*  Ec. 

Re. 

15  0 

II.  Sh. 

In. 

19  4 

I.  Sh.  In. 

8  637 

I.*  Tr. 

In. 

15  21 

II.  Tr. 

Eg. 

20  2 

I.  Tr.  Eg. 

7  45 

I.*  Sh. 

In. 

17  49 

II.  Sh. 

E?- 

21  20 

I.  Sh.  Eg. 

8  54 

I.*  Tr. 

Eg. 

18  0  16 

I.  Oc. 

Dis. 

28  4  17 

II.  Tr.  In. 

10  2 

I.*  Sh. 

E?- 

3  44  54 

I.  Ec. 

Re. 

6  56 

II.*  Sh.  In. 

14  56 

II.  Oc. 

Dis. 

21  23 

I.  Tr. 

In. 

7  8 

II.*  Tr.  Eg. 

19  59  57 

II.  Ec. 

Re. 

22  39 

I.  Sh. 

In. 

9  45 

II.*  Sh.  Ej. 

•  3  57 

I.  Oc. 

Dis. 

23  41 

I.  Tr. 

Eg. 

15  5 

I.  Oc.  Dis. 

7  20  25 

I.*  Ec. 

Re. 

1®  0  55 

I.  Sh. 

E?- 

18  38  17 

I.  Ec.  Re. 

8  49 

III.*  Oc. 

Dis. 

6  37 

II.*  Oc. 

Dis. 

29  12  12 

I.  Tr.  In. 

^7 

II  52 

III.*  Oc. 

Re. 

II  55  45 

II.*  Ec. 

Re. 

13  32 

I.  Sh.  In. 

13  38  7 

III.  Ec. 

Dis. 

18  44 

I.  Oc. 

Dis. 

14  30 

I.  Tr.  Eg. 

16  22  2 

III.  Ec. 

Re. 

22  13  45 

I.  Ec. 

Re. 

15  49 

I.  Sh.  ^. 

10  I  4 

I.  Tr. 

In. 

20  2  16 

III.  Tr. 

In. 

^  aa  »A 

n.  Oc.  Dis. 

2  14 

I.  Sh. 

In. 

5  22 

III.*  Tr. 

Eg. 

80   3  Sa  as 

0  XX 

n.  Be.  R? 
!.♦  Oc.  D««- 

3  22 

I.  Tr. 

Eg. 

7  30 

III.*  Sh. 

In. 

y  j<9 
13   7   8 

I.  Ec.  Bf- 

4  31 

I.  Sh. 

Eg. 

10  23 

III.*  Sh. 

Eg. 

19   X9 

rv.  Oc.  SfS- 
in.  Oc.  Dts- 
IV.  Oc.  Re. 

10  2 

II.*  Tr. 

In. 

IS  51 

I.  Tr. 

In. 

90  lO 
aa  9< 

12  23 

II.*  Sh. 

In. 

17  8 

I.  Sh. 

In. 

23  z6 

III.  Oc.  Rf- 

NoTB. — In.  denotes  ingress:  Eg.,  ejfress;  Dis..  disappearance;  Re.,  reappearance;  Ec,  eclipse. 

Oc.  denotes  occultation;  Tr.,  transit  of  the  satellite;  Sh.,  transit  of  the  shadow;  *  Visible  at  Wasbtnctoo. 
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WASHINGTON   MEAN  TIME. 


NOVEMBER. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


* 
r 


III. 


d 


r 


II. 


r 


IV. 


d 


r 


Configurations  at  ^'^  o^  for  an  Inverting  Telescope. 


4* 


O     -I 


'2 


I 

•3 

%  O 

•4 

2l 

0'3 

•I 

•2 

4* 

3   02- 

r 

o 

•3 

4' 

1 
4, 

•2                       O               I' 

4-3' 

5 

•I    o   V 

6 

3-4-          O    I*        2- 

7l 

s- 

2-           -iQ 

8 

4' 

•3                 '2      I'O 

•3 


10 

•4 

I*         02'                     "3 

II 

•4 

•2 

0                   -I 

3* 

12  . 

•4 

•I           0               3- 

'2  0 

I3I 

•43-              0            !•          2- 

»4 

3* 

2-       -lO    '4 

15  Oi- 

•3 

•2            0                           -4 

16 
17 

•3O                       -2 

•4 

'10 

!•          0      2-                      '3 

•4 

18 

• 

2' 

0                -I 

•3 

4" 

19 

I-             0                  3- 

4*  • 

-2  0 

20 

•  3'     0         I*     2- 

4' 

31 

3' 

'.'i        0                     4- 

22 

23 

•3 

4' 

•2                    04-'" 

•3           0                       '2 

'10 

24 

4* 

I"    0        2-       '3 

25 

4* 

2' 

0     -I 

•3 

26 

4- 

I-           sO                       3* 

27  03- 

•4 

0             I'      2- 

28 

•4 

3* 

•12-     0 

29 

•a 

•4 

\                       0        !• 

30 1 

•3*4    'lO                   '2 
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SATELLITES  OF  JUPITER,  1915, 


WASHINGTON  MEAN  TIME. 


DECEMBER. 


d    h   m     8 

d    h    m     8 

d    h   nx     8 

1     I  46    3 

III.    Ec. 

Dis. 

10  14  17 

II. 

Oc. 

Dis. 

^  17  59 

I.    Tr.    In. 

4  25  51 

Ill 

.     Ec. 

Re. 

19  48  56 

II. 

Ec. 

Re. 

19  20 

I.    Sh.    In. 

6  41 

I 

*  Tr. 

Tn. 

11     0  25 

I. 

Oc. 

Dis. 

20  17 

I.    Tr.     Eg. 

8     I 

I 

.*  Sh. 

In. 

4    0  28 

I. 

Ec. 

Re. 

21  36 

I.    Sh.    Eg. 
II.*  Oc.    Db. 

8  30  56 

IV 

*  Ec. 

Dis. 

14     2 

III.' 

Tr. 

In. 

81    6  16 

858 

I 

♦Tr. 

Eg. 

17     9 

III. 

Tr. 

Eg. 

II  46  25 

II.     Ec.    Re. 

10    5  12 

IV 

.♦  Ec. 

Re. 

19  39 

III. 

Sh. 

In. 

15  19 

I.     Oc.    Dis. 

10  18 

I 

*  Sh. 

Eg. 

21  34 

I. 

Tr. 

In. 

18  53  47 

I.     Ec.    Re. 

17  34 

II 

.    Tr. 

In. 

22  28 

III. 

Sh. 

Eg. 

88    8  15 

III.*  Oc.    Dis. 

20  15 

II 

.    Sh. 

In. 

22  55 

I. 

Sh. 

In. 

II  22 

III.    Oc.    Re. 

20  25 

II 

.    Tr. 

^' 

23  51 

I. 

Tr. 

Eg. 

12  29 

I.    Tr.    In. 

23     4 

II 

.    Sh. 

%• 

12     I  II 

I. 

Sh. 

Eg. 

13  49 

I.     Sh.    In. 

«     4     2 

I 

.    Oc. 

Dis. 

9  28 

II.* 

Tr. 

In. 

13  54  24 

III.     Ec.    Dis- 

7  36    3 

I 

♦  Ec. 

Re. 

12  II 

II. 

Sh. 

In. 

14  46 

I.    Tr.    Eg. 

8    I  10 

I 

.    Tr. 

In. 

IS  19 

II. 

Tr. 

Eg. 

16     5 

I.    Sh.    Eg. 

2  30 

I 

.    Sh. 

In. 

14  59 

II. 

Sh. 

E5. 

16  30    0 

III.    Ec.    Re. 

3  27 

I 

.    Tr. 

Eg. 

18  54 

I. 

Oc. 

Dis. 

88     I  26 

II.    Tr.    In. 

4  47 

I 

.    Sh. 

E?- 

22  29  24 

I. 

Ec. 

Re. 

4    6 

II.     Sh.    In. 

II  41 

II 

*  Oc. 

Dis. 

18  16    3 

I. 

Tr. 

In. 

4  17 

II.    Tr.    Eg. 

17  II     2 

II 

.    Ec. 

Re. 

17  24 

I. 

Sh. 

In. 

6  54 

II.*  Sh.    %. 

22  30 

I 

.    Oc. 

Dis. 

18  20 

I. 

Tr. 

Eg. 

9  49 

I.*  Oc.    Bfk 

*    2     4  55 

I 

.    Ec. 

Re. 

19  40 

I. 

Sh. 

E5. 

13  22  40 

I.     Ec.    Re. 

10    2 

III 

*  Tr. 

In. 

1*    3  37 

II. 

Oc. 

Dis. 

84    6  58 

I.*  Tr.     In. 

13     9 

III 

.    Tr. 

Eg. 

9    8  16 

II.* 

Ec. 

Re. 

8  18 

I,*  Sh.    In. 

15  36 

III 

.    Sh. 

In. 

13  23 

I. 

Oc. 

Dis. 

9  15 

I.*  Tr.     Eg. 

18  26 

III 

.     Sh. 

Eg. 

16  58  16 

I. 

Ec. 

Re. 

10  34 

I.*  Sh.    Eg. 

19  38 

I 

.    Tr. 

In. 

15    4    9 

III. 

Oc. 

Dis. 

19  37 

II.     Oc.    Db. 

20  59 

I 

.    Sh. 

In. 

7  16 

III.* 

Oc. 

Re. 

85     I     5  10 

II.     Ec.    Re. 

21  56 

I 

.    Tr. 

Eg. 

9  51  32 

III.* 

Ec. 

Dis. 

4  18 

I.     Oc.    Dis. 

23  16 

I 

.    Sh. 

Eg. 

10  32 

I.* 

Tr. 

In. 

7  51  31 

I.*  Ec.    Re. 

5    6  51 

II 

.»  Tr. 

In. 

"  53 

I. 

Sh. 

In. 

22  14 

III.     Tr.     In. 

9  34 

II 

.*  Sh. 

In. 

12  28  34 

III. 

Ec. 

Re. 

86    0  13 

IV.     Tr.     In. 

9  43 

II 

*  Tr. 

Eg. 

12  49 

I. 

Tr. 

Eg. 

I  21 

III.     Tr.     Eg. 

12  22 

II 

.    Sh. 

%• 

14    9 

I. 

Sh. 

Eg. 

I  27 

I.    Tr.     In. 

16  59 

I 

.    Oc. 

Dis. 

22  47 

II. 

Tr. 

In. 

2  47 

I.    Sh.    In. 

ao  33  51 

I 

.     Ec. 

Re. 

16     I  29 

II. 

Sh. 

In. 

3  28 

rV.    Tr.     Eg. 

6  14    7 

I 

.    Tr. 

In. 

138 

II. 

Tr. 

Eg. 

3  45 

I.    Tr.    Eg. 

15  28 

I 

.    Sh. 

In. 

4  17 

II. 

Sh. 

%• 

3  45 

III.    Sh.    In. 

16  24 

I 

.    Tr. 

Eg. 

7  52 

I.* 

Oc. 

Dis. 

5    3 

I.     Sh.    Eg. 

17  44 

I 

.     Sh. 

Dw. 
Re. 

II  27  10 

I. 

Ec. 

Re. 

6   31 

III.*    Sh.     E|. 

7    0  59 
6  30  16 

II 
II 

.     Oc. 
.*  Ec. 

17     5     I 
6  22 

I. 
I.* 

Tr. 
Sh. 

In. 

In. 

X3     41 
14    46 
X5      6 

IV.      Sh.      In. 
n.      Tr.      In. 
rv.      Sh.     Bj. 

II  27 

I 

.♦  Oc. 

Dis. 

7  18 

I.* 

Tr. 

Eg. 

X7     34 

II.      Sh.     In. 

15    2  43 

I 

.    Ec. 

Re. 

8  38 

I.* 

Sh. 

4 

X7    37 

90        T9 

11.      Tt.     K|. 
II.      Sh.     Et- 

806 

III 

.    Oc. 

Dis. 

•      13  16 

IV. 

Oc. 

Dis. 

M    47 

I.      Oc.      Do- 

3  14 

III 

.     Oc. 

Re. 

16  32 

IV. 

Oc. 

Re. 

87      a    30    t6 

I.      Ec.     Re. 

5  48  34 

III 

*  Ec. 

Dis. 

16  56 

II. 

Oc. 

Dis. 

J9    57 

I.      Tr.      In- 
I.      Sh.     In. 

8  26  59 

III 

.*  Ec. 

Re. 

22  26  59 

II. 

Ec. 

Re. 

aa     X4 

I.     Tr.     B^ 

8  36 

.    I 

.♦  Tr. 

In. 

18    2  21 

I. 

Oc. 

Dis. 

«.    •'    3a 

I.      Sh.      Si- 

9 57 

I 

.•Sh. 

In. 

3    0  13 

IV. 

Ec. 

Dis. 

St      8    58 

X4    a4    4X 

17     >7 

ll.*    Oc.      Dis. 
II.      Ec.     Re. 

10  53 

I 

*  Tr. 

Eg. 

4    7  52 

IV. 

Ec. 

Re. 

I.      Oc.     Dis- 

12  14 

I 

Sh. 

Eg. 

5  56     I 

I.* 

Ec. 

Re. 

ao    49    x6 

I.      Ec.     F& 

20    9 
22  52 

II. 
II. 

.    Tr. 
.    Sh. 

In 
In. 

18    6 
21  13 

III. 
III. 

Tr. 
Tr. 

In. 
Eg. 

M    la    a6 
X4    a6 
X5    3a 

III.      Oc.     D» 

I.     Tr.      In. 

III.      Oc.     Re- 

23     I 

II. 

.    Tr. 

Eg. 

23  30 

I. 

Tr. 

In. 

IS    45 

I.     Sh.      In. 

9    I  40 

II. 

Sh. 

Eg. 

23  42 

III. 

Sh. 

In. 

16    44 

tt      et      A^ 

I.      Tr.      Ef. 
in.      Ec.     Dt*- 

5  36 

IV 

♦  Tr. 

In. 

19    0  51 

I. 

Sh. 

In. 

*7     57      47 

x8      X 

AAA*               A^'V.a              •^"- 

I.      Sh.      Ef- 

5  56 

I. 

♦  Oc. 

Dis. 

I  47 

I. 

Tr. 

Eg. 

^    ao    3X    5« 

ni.      Ec.      Re- 

8  5a 

IV. 

»Tr. 

5«- 

2  30 

III. 

Sh. 

S^- 

SO      4      7 
6    43 

6    sS 

II.      Tr.      In. 
II.*    Sh.      In. 

9  31  37 

I. 

♦  Ec. 

Re. 

3    7 

I. 

Sh. 

Eg. 

n.*    Tr.      U 

19  II 

IV, 

Sh. 

In. 

12    6 

II. 

Tr. 

In. 

9    30 

II.*    Sh.      Ef. 

21     I 

IV. 

Sh. 

Eg. 

1448 

II. 

Sh. 

In. 

XX    46 
X5    x8      8 
SI      8    s6 

I.      Oc.      I>»J- 
I«     Ec.     R«- 

W    3    S 

I. 

Tr. 

In. 

14  57 

II. 

Tr. 

Eg. 

I.*   Tr.      In. 

4  26 

I, 

Sh. 

In. 

17  36 

II. 

Sh. 

E?. 
Dis. 

10    X4 

I.     Sh.      I«- 

5   22 

I. 

♦Tr. 

S«- 

20  50 

I. 

Oc. 

XX     X3 

xa    30 
aa    ao 

I.     Tr.      El- 
I.     Sh.      Eg* 

6  42 

I. 

*  Sh. 

Eg. 

80    0  24  56 

I. 

Ec. 

Re. 

II.      Oc.      D* 

NoTS.— In.  denotes  ingress;  Ec.  egress;  Dis.,  disappearance;  Re.,  reappearance:  Ec..  eclipse. 

Oc.  denotes  occultation;  Tr..  transit  of  the  satellite;  Sh..  transit  of  the  diadow;  *  Visible  at  WaaUngton. 
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WASHINGTON  MEAN  TIME. 


I. 


II. 


25 
26 


27 


DECEMBER. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


r 


III. 


* 
d 


r 


r 


IV. 


Configurations  at  8^  o™  for  an  Inverting  Telescope. 


East. 


O 


•T        *'     '• 


U'       O  2. 


3'4"     2- 


o 


•I 


[BphisJ 


d  r 


itOi- 

0               ^^ 

2  ' 

2- 

0     -I                                 .i' 

3 

I-  '2 

0                          3- 

•4 

4 

03'           •!        '2 

•4 

5:02- 

3*          -I 

0 

4' 

61 

•3 

•2 

0             I- 

4' 

7 

•3          -I 

0        -2                          4* 

8 

Oi'          2;4- 

•3# 

9  04- 

2' 

0                              -3 

*!• 

10 

4'              •21* 

0                           3- 

II 

4* 

0     3"i       '2 

12 

4* 

3*  I" 

02- 

13 1 

4- 

3* 

•2 

0                I- 

14 1 

•4 

•3              •! 

0 

'2  0 

15 

•4 

0'3i'          2- 

16 

•4              2* 

0                          -3 

'!• 

17 1 

•2 

"O                               3' 

x8| 

0     -ir  ^"^ 

19 

3-1- 

0  2-                        -4 

30 

3* 

2* 

0         -I 

•4 

ail 

'3            -I 

0 

•4 

*2  0 

22 

•3O        I*            2- 

4- 

23 

2* 

'I  0                        -3 

4* 

24  Oi- 

•2 

0                               3*4- 

28 

4' 

•3 

•I      "20 

29 

4' 

•3    0 

r 

2" 

30 

•4 

•12-    0 

•3 

31 

•4 

•2                         Ol' 

•3 
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ELEMENTS  FOR  DETERMINING  THE  GEOCENTRIC  POSITION,  APPEARANCE,  | 

AND  MAGNITUDE  OF  SATURN'S  RINGS 

• 

a 

6 

P 
Inclination 

/ 

r 

u           1/ 

WashinsU 
Mean 
Noon. 

n 

Outer 
Major 
Axis. 

Outer 
Minor 
Axis. 

of  Nortbem 
Semi-minor 
Axis  to 
ardeof 
Declination 
from  North 

The  eleva- 
tion of  the 
Earth  above 
the  Plane  of 
the  Rings. 

The  Eleva- 
tion of  the 
Sun  above 
the  Plane  of 
the  Rings. 

Earth's  T,ongihidr  f  ram 

Saturn  counted  on  Plane 

oi  Rings  from  the  Rings 

Ascending  Node  on — 

^ 

to  East. 

Equator. 

Ecliptic. 

Jan. 

o 

rr 
46.61 

$1 
-20.82 

•       1 

-5  56.6 

•       1 
-26  32.1 

•       1 
-«6  32.4 

143  18.5 

•       $ 
100  51. 1 

-o-a 

ID 

46.34 

20.76 

5  52.6 

26  37.4 

26  31.0 

142  27.0 

99  59-7 

o.a 

20 

45-90 

20.62 

5  49.0 

26  42.2 

26  29.6 

141  41.6 

99  14.4 

-0.1 

30 

45-33 

20.41 

5  46.0 

26  46.4 

26  28.0 

141     4.9 

9S37-7 

0.0 

Feb. 

9 

44-65 

20.15 

5  43-9 

26  49.9 

26  26.4 

140  38.8 

98  11.6 

0.0 

19 

43-90 

-19.85 

-5  42.8 

-26  52.8 

-26  24.8 

140  24.5 

97  57.4 

-KXI 

Mar. 

I 

43-" 

19.52 

5  42.7 

26  54.9 

26  23.0 

140  22.7 

97  55.6 

0.1 

II 

42.31 

19.17 

5  43.7 

26  56.2 

26  21.2 

140  33.5 

98    6,5 

0.2 

21 

4154 

18.82 

5  45-7 

26  56.7 

26  19.3 

140  56.6 

98  29.7 

0.2 

31 

40.80 

18.48 

5  48.6 

26  56.3 

26  17.4 

141  31-2 

99    4.4 

0.3 

Apr. 

10 

40.11 

-18.16 

-5  52.4 

-26  55.0 

-26  15.3 

142  16.5 

99  49-7 

+0-3 

20 

3948 

17-85 

5  56.8 

26  52.4 

26  13.2 

143    ".2 

100  44.5 

0.3 

30 

38.93 

17-56 

6    1.8 

26  48.8 

26  II. 0 

144    14.2 

loi  47.5 

0-3 

May 

10 

38.46 

17-30 

6    7.0 

26  43.8 

26    8.8 

145    24.2 

102  57.5 

0-3 

20 

38.07 

17.06 

6  12.6 

26  37.6 

26    6.5 

146   39.8 

104  13.2 

0-3 

30 

37.77 

-16.85 

-6  18.2 

-26  30.1 

-26    4.1 

147  59-9 

105  33-3 

-K>-3 

June 

9 

3756 

16.67 

6  23.8 

26   21.2 

26    1.6 

149  23.1 

106  56.6 

03 

19 

37-43 

16.52 

6  29.3 

26    II. 2 

25  59-1 

150  48.3 

108  31.9 

0.3 

29 

37.39 

16.39 

6  34.5 

26      0.0 

25  56.5 

152  14.2 

109  47.9 

0.3 

July 

9 

37.44 

16.29 

6  39-4 

25   48.0 

25  53.8 

153  39-7 

III  X3-4 

0.3 

19 

37.58 

-16.23 

-^  43-9 

-25  ZS'-^ 

-25  5I.I 

155    3-6 

"2  37-4 

♦«-3 

29 

37.81 

16.20 

6  48.1 

25  21.9 

25  48.3 

156  24.9 

"3  58.7 

0-3 

Aug. 

8 

38.12 

16.20 

6  51-7 

25  8.5 

25  45-4 

157  42.3 

115  16.2 

0.3 

18 

38.52 

16.23 

6  54.9 

24  55-2 

25  42.5 

158  54-7 

116  28.7 

0.4 

28 

39-00 

16.30 

6  57.7 

24  42.4 

25  39-5 

160     I.I 

"7  350 

OA 

Sept. 

39-56 

-16.41 

-7     0.0 

-24  30.6 

-25  36.4 

161     0.2 

118  34.2 

+0.4 

17 

40.19 

16.56 

7     1.8 

24  20.1 

25  33-2 

161  51. 1 

119  25.2 

0.4 

27 

40.88 

16.75 

7     3-3 

24  II. 2 

25  29.9 

162  32.7 

120    6.8 

0-3 

Oct. 

41.63 

16.98 

7    4.3 

24    4.6 

25  26.6 

163    4.0 

120  38.2 

03 

17 

42.41 

17-25 

7    5-0 

24    0.3 

25  23.3 

163  24.2 

120  58.5 

0-3 

27 

43.20 

-17-55 

-7     5.2 

-23  58-7 

-25  19.9 

163  329 

121     7.2 

-KJ.2 

Nov. 

6 

43-98 

17.88 

7     5-2 

23  59-9 

25  16.4 

163  29.5 

121     3.9 

0.2 

16 

44.71 

18.23 

7    4.7 

24    3-7 

25   12.8 

163  14.4 

120  48.9 

-K>.1 

26 

45.37 

18.58 

7    3.9 

24  10.2 

25  9.2 

162  48.3 

120  22.7 

0.0 

Dec. 

6 

45-92 

18.91 

7    2.7 

24  18.9 

25  5.5 

162  12.2 

119  46.7 

-O.I 

16 

46.33 

-19.20 

-7     I.I 

-24  29.2 

-25   1.7 

161  28.0 

119     2.6 

-0.1 

26 

46.58 

19-45 

6  59-3 

24  40.6 

24  57-9 

160  38.1 

118  12.7 

o.a 

31 

46.64 

-19-55 

-658.3 

-24  46.5 

-24  56.0 

160  11.9 

117  46.6 

-0.2 

The  factor  to  be  multiplied  by  a  and  b  to  obtain  the  axes  of — 

The  inner  ellipse  of  the  outer  ring=o.88oi,  log  factor=9.9445 

The  outer  ellipse  of  the  inner  ring=o.8599,  log  factor=9.9344 

The  inner  ellipse  of  the  inner  ring=o.665o,  log  factorB=9.8228 

The  inner  ellipse  of  the  dusky  ring=o.  5486,  log  f actor=9. 7392 

NoTB. — The  negative  sign  of  /  indicates  that  the  visible  surface  of  the  rings  is  the  aouthcm 
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WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION.  ETC. 

In  the  diagram  on  the  preceding  page,  the  points  of  the  orbits  marked  "o"  are 
those  of  the  eastern  elongation,  as  seen  in  an  inverting  telescope.  The  times  of 
these  elongations  may  be  foimd  from  the  following  tables,  and  the  apparent  position 
of  a  satellite  at  any  other  time  may  be  marked  on  the  diagram  by  setting  off  on  the 
proper  orbit  the  elapsed  interval  in  days  and  hours  since  the  last  eastern  elongation. 
The  orbits  of  the  five  inner  satellites  are  regarded  as  circular  and  the  time  of  any 
elongation  not  given  in  the  tables  may  be  readily  found  from  those  given  by  adding 
or  subtracting  the  proper  multiple  of  the  mean  synodic  period.  Mimas  can  be  seen 
only  within  a  few  hours  of  each  elongation,  and  the  time  of  every  elongation  visible 
at  Washington  is  given.  For  Titan,  Hyperion  and  lapetus  the  eccentricity  is  taken 
into  account,  and  the  times  both  of  the  elongations  and  of  the  conjunctions  axe 
given.     The  following  abbreviations  are  used  in  the  tables: 


E.,    East  Elongation. 
W.,  West  Elongation. 


I.,    Inferior  Conjunction  (north  of  planet). 
S.,   Superior  Conjunction  (south  of  planet). 


MIMAS. 
GretUest  Elongations  Visible  at  Washington. 


d  h 

d  h 

d  h 

d   h 

d  h 

d   h 

Jan.  I  15.6  W. 

Jan.  22  9.0  W. 

Feb.  16  8.4  E. 

Oct.  18 1 1. 9  E. 

Nov.  i8  14.2  E. 

Dec.  12  14.9  W. 

2  14.2  W. 

23  7.6  W. 

17  7.0  E. 

22  17.8  W. 

19  12.8  E. 

13  13  5  W- 

3  12.8  W. 

24  6.3  w. 

20  14. 1  W. 

23  16.4  W. 

20  11.4  E. 

14  12. 1  W. 

411.4  w. 

25  16.2  E. 

21  12.7  W. 

24  15.0  W. 

21  lo.o  E. 

15  10.8  w. 

5  lo.o  W. 

26  14.8  E. 

22  11.3  W. 

25  13.6  W. 

22  8.6  E. 

16  9.4  w. 

6  8.6  W. 

27  13.4  E. 

23  lo.o  W. 

26  12.2  W. 

24  17.3  w. 

17  8.0  W. 

7  7-2  W. 

28  12.0  E. 

24  8.6  W. 

27  10.8  W. 

25  15.9  W. 

18  6.6  W. 

8  5.8  W. 

29  10.6  E. 

25  7.2  W. 

30  17.9  E. 

26  14. 5  W. 

18  17.8  E. 

8  17. I  E. 

30  9.2  E. 

Mar.  I  13.0  E. 

31  16.5  E. 

27  13. 1  W. 

19  16.4  E 

9  15.7  E. 

31  7-8  E. 

2  II. 7  E. 

Nov.  I  15. 1  E. 

28  11.7  W. 

20  15.0  E. 

10  14.3  E. 

Feb.  I  6.5  E. 

3  ^°'3  E. 

2  13.7  E. 

29  10.4  W. 

21  13.6  E. 

II  12.9  E. 

31S0W. 

4  8.9  E. 

3  "3  E. 

30  9.0  W. 

22  12.2  E. 

12  11.6  E. 

4  13.6  W. 

5  7.5  E. 

4  ii.o  E. 

Dec.  2  17.4  E. 

23  10.8  E 

13  10.2  E. 

5  12.2  W. 

9  i3«  W. 

5  9-6  E. 

3  16.0  E. 

24  9.4  E. 

14  8.8  E. 

6  10.8  W. 

10  11.9  W. 

8  16.8  W. 

4  14.6  E. 

25  8.1  E. 

15  7-4  E. 

7  9-5  W. 

II  10.5  w. 

9  15.4  w. 

5  13-2  E. 

26  6.7  E 

16  6.0  E. 

8  8.1  W. 

12  9.1  W. 

10  14. 1  W. 

611.8E. 

26  18. 1  w. 

17  16.0  W. 

9  6.7  W. 

13  7.7  w. 

11  12.7  W. 

7  10.4  E. 

27  16.7  w 

18  14.6  W. 

12  13.9  E. 

•    •    •    • 

12  11.3  w. 

8  9.0  E. 

28  15.3  J- 

19  13.2  W. 

13  12.5  E. 

Oct.  15  16.0  E. 

13  9.9  w. 

9  7-7  E. 

29  13-9  W. 

20  1 1.8  w. 

14  II. I  E. 

16  14.6  E. 

16  16.9  E. 

10  17.7  W. 

30  12.5  w. 

2 1  10.4  W. 

15  9.8  E. 

17  133  E. 

17  iS-sE. 

II  16.3  W. 

31  II. I  w. 

ENCEI<ADUS. 


d  h 

d   h 

d   h 

d   h 

d   h 

d  h 

Jan.  I  7.1  E. 

Jan.  14  23.9  E. 

Jan.  28  16.7  E. 

Feb.  II  9.5  E. 

Feb.  25  2.4  E. 

Mar.  10  19.3  E- 

2  16.0  E. 

16  8.8  E. 

30  1.6  E. 

12  18.4  E. 

2611.3  E. 

12  4-2  E. 

4  0.9  E. 

17  17.6  E. 

31  10.4  E. 

14  3-3  E. 

27  20.2  E. 

13  131 1 

5  9-8  E. 

19  2.5  E. 

Feb.  I  19.3  E. 

15  12.2  E. 

Mar.  I  5.0  E. 

14  22.0  £■ 

6  18.6  E. 

20  11.4  E. 

3  4.2  E. 

16  21.0  E. 

a  13 -9  E. 

x6  6.8  E 

8  3-5  E. 

21  20.3  E. 

4  I3-I  E. 

18  5.9  E. 

3  22.8  E. 

17  157 1- 

9  12.4  E. 

23  5.2  E. 

5  22.0  E. 

19  14.8  E. 

5  7-7  E. 

19  0.61;. 

10  21.3  E. 

24  14.0  E. 

7  6.9  E. 

2023.7  E. 

6  16.6  E. 

20  9.5  E- 

12  6.1  E. 

25  22.9  E. 

8  15.7  E. 

22  8.6  E. 

8  1.5  E. 

21 18.4  E- 

13  15.0  E. 

27  7.8  E. 

10  0.6  E. 

23  17.5  E. 

9  10.4  E. 

23  Z'Z^' 
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WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION. 


ENCELADUS— (Conc/i«W). 


d  h 

d  h 

d  h 

d  h 

d  h 

d  h 

Mar.  24  12.2  E. 

Sept.  21  ii.o  E. 

Oct.  12  0.3  E. 

Nov.  I  13.6  E. 

Nov.  33  2.8  E. 

Dec.  12  15.9  E. 

35  21. 1  E. 

22  19.9  E. 

13  9.2  E. 

2  22.5  E. 

33  II. 7  E. 

14  0.8  E. 

27  6.0  E. 

24  4.8  E. 

14  18.1  E. 

4  7-4  E. 

34  20.5  E. 

15  9-7  E. 

38  14.9  E. 

25  13-7  H. 

16  3.0  E. 

5  16.2  E. 

26  5.4  E. 

16  18.5  E. 

29  23.8  E. 

36  22.6  E. 

17  11.9  E 

7  i.i  E. 

27  14.3  E. 

18  3.4  E. 

31  8.7  E. 

28  7.4  E. 

18  20.8  E. 

8  lo.o  E. 

28  23.2  E. 

19  13.3  E. 

Apr.  I  17.6  E. 

29  16.3  E. 

30  5.6  E. 

9  18.9  E. 

30  8.0  E. 

30  31.2  E. 

3  2-5  E. 

Oct.  I  1.2  E. 

21  14.5  E. 

II  3.8  E. 

Dec.  I  16.9  E. 

33  6.0  E. 

4  II. 4  E. 

2  10. 1  E. 

22  23.4  E. 

12  12.6  E. 

3  1-8  E. 

33  14.9  E. 

5  20.3  E. 

3  19.0  E. 

• 

24  8.3  E. 

13  31.$  E. 

4  10.7  E. 

34  S3.8  E. 

7  5.2  E. 

5  3-9  H. 

2$  17.2  E. 

15  6.4  E. 

5  19-5  E. 

26  8.7  E. 

8  14.0  E. 

6  12.8  E. 

27  2.1  E. 

16  15.3  E. 

7  4.4  E. 

27  17.5  E. 

•  •  •  « 

7  21.7  E. 

28  ii.oE. 

18  0.1  E. 

8  13.3  E. 

39  3.4  E. 

Sept.18  17.2  E. 

9  6.6  E. 

39  19.8  E. 

19  9.0  E. 

9  22.2  E. 

30  11.3  E. 

20  2.1  E. 

10  15.4  E. 

31  4.7  E. 

3o  17.9  E. 

II  7.0  E. 

31  20.3  E. 

TETHYS. 


d  h 

d  h 

d   h 

d   h 

d  h 

d  h 

Jan.  I  5.0  E. 

Feb.  6  1.6  E. 

Mar.  13  33.5  E. 

Sept.  16  22.6  E. 

Oct.  22  19.5  E 

Nov.  27  16.2  E. 

3  2.3  E. 

7  22.9  E. 

15  19.8  E. 

18  19.9  E. 

24  16.8  E 

29  13s  E. 

4  23.6  E. 

9  30. 3  E. 

17  17. 1  E. 

20  17.2  E. 

26  14. 1  E 

Dec.  I  10.8  E. 

6  20.9  E. 

II  17s  E. 

19  14.4  E. 

22  14.5  E. 

28  11.4E. 

3  8.1  E. 

8  18.2  E. 

13  14.8  E. 

31  II. 8  E. 

2411.8  E. 

30  8.7  E 

5  5-4  E. 

10  15.4  E. 

15  13. 1  E. 

23  9.1  E 

26  9.2  E 

Nov.  I  6.0  E 

7  2.6  E. 

13  12.7  E. 

17  9.4  E. 

25  6.4  E. 

28  6.5  E. 

3  3.3  E. 

8  33.9  E. 

14  lo.o  E. 

19  6.7  E. 

27  3-7  E. 

30  3-8  E. 

S  0.6  E 

10  31.3  E. 

16  73E. 

31  4.0  E. 

29  I.I  E. 

Oct.  2  I.I  E 

6  21.9  E 

13  18.5  E. 

18  4.6  E. 

23  1.3  E. 

30  22.4  E. 

3  22.4  E 

8  19.2  E 

14  15.8  E. 

20  1.9  E. 

34  32.6  E. 

Apr.  I  19.7  E. 

5  197  E. 

10  16.5  E 

16  13.1  E. 

21  23.2  E. 

36  30.0  E. 

3  170  E. 

7  17.0  E 

12  13.8  E 

18  10.4  E. 

23  20.5  E. 

28  17.3  E. 

5  14.4  E. 

9  14.4  E 

14  1 1. 1  E 

30  7.6  E. 

25  17.8  E. 

Mar.  3  14.6  E. 

7  11.7  E. 

II  II. 7  E 

16  8.4  E 

.  32  4.9  E. 

27  15.1  E. 

4  I 1.9  E. 

9  9.0  E. 

13  9.0  E 

18  5.7  E 

34  3.3  E. 

29  12.4  E. 

6  9.3  E. 

II  6.4  E. 

15  6.3  E 

20  3.0  E 

25  235  E. 

31  9-7  E. 

8  6.5  E. 

13  3-7  E. 

17  3-6  E. 

22  0.3  E 

37  30.8  E. 

Feb.  2  7.0  E. 

10  3.8  E. 

15  i.o  E. 

19  0.9  E 

23  21.6  E. 

39  18. 1  E. 

4  4.3  E. 

13  1.2  E. 

■   •  •   • 

20  22.2  E 

25  18.9  E 

31  154  E. 

DIONE. 


d  h 

d  h 

d  h 

d   h 

d  h 

d  h 

Jan.  I  1.0  E. 

Feb.  S-I4.5E. 

Mar.  13  4.5  E 

Sept.  18  4.8  E 

Oct.  23  18.9  E 

Nov.  38  8.6  E. 

3  18.6  E 

8  8.3  E. 

15  22.2  E. 

20  22.5  E 

26  12.6  E 

Dec.  I  3.3  E. 

6  12.3  E 

II  1.8  E 

18  15.9  E 

23  16.2  E 

29  6.2  E 

3  19-9  E. 

9  5-9  E. 

13  19.5  E. 

21  9.6  E 

26  9.9  E 

31  23.9  E 

6  13.5  E. 

II  23.6  E. 

16  13.2  E 

24  3-3  E. 

29  3-6  E 

Nov.  3  17.6  E. 

9  7-2  E. 

14  17.2  E. 

19  6.9  E. 

26  21.0  E 

Oct.  I  21.3  H 

6  11.3  E 

13  0.8  E. 

17  10.9  E 

22  0.6  E. 

29  14.8  E 

41S0E. 

9  4-9  E. 

14  18.5  E. 

20  4.5  E 

24  18.2  E 

Apr.  I  8.5  E 

7  8.8  E 

II  22.6  E. 

17  12. 1  E. 

22  22.2  E. 

•  27  13. 0  E 

4  2.2  E 

10  2.4  E 

14  16.3  E 

20  5.8  E. 

25  158  E 

Mar.  2  5.6  E 

6  19.9  E. 

12  20.1  E 

17  9.9  E 

22  23.4  E. 

28  9.5  E 

4  23.3  E. 

9  13  7  E. 

15  13-8  E. 

20  3.6  E 

25  17.0  E. 

31  3-2  E. 

7  17.0  E 

12  7.4  E. 

18  7.5  E 

22  21.3  E. 

28  10.7  E. 

Feb.  3  30.8  E 

10  10.8  E 

.  *  .  • 

21  1.2  E. 

25  14.9  E. 

31  4.3  E. 
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WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION. 


RHEA. 

TITAN. 

HYPERIOJ^. 

d     h 

d      h 

d       h 

d     h 

d 

d 

Jan.     a  12.8  K. 

Sept.  26  7.6  E. 

Jan.     3  23.9  E. 

Oct.     5  21.5 1. 

Jan.         1.3  W. 

Sept. 

7.9 1. 

7   i.iE. 

3oao.i  E. 

6a3.al. 

9  19.9  W. 

7.0  S. 

I3-&W. 

II  13.4  E. 

Oct.     5  8.5  E. 

loao.i  W. 

13  21. 1  S. 

11.7  E. 

193  s. 

16  1.7  E. 

931. oE. 

14 19.4  S. 

17  33.3  E. 

16.5  I. 

34.1  £. 

aoi4.oE. 

14   9-4  E- 

1831.3E. 

21 30.7  I. 

22.4  w. 

39.3 1. 

25  2.4  E. 

1831.9E. 

33  30.7 1. 

2S18.9W. 

38.2  s. 

Oct. 

5.1  W. 

ag  14.7  E. 

33  10.3  E. 

36  17.6  W. 

29  20.0  S. 

Feb.         1.8  E. 

10.6  S. 

Feb.    3  3.1  E. 

37  33.8  E. 

30 16.9  s. 

Nov.    331.1E. 

6.7  I. 

IS-4E. 

7  15-4E. 

Nov.    111.3E. 

Feb.    3 19.0  E. 

6  19.3  I. 

12.6  W. 

30.6  I. 

12  3.8  E. 

S23-6E. 

7  18.6 1. 

10 17.4  W. 

18.3  s. 

36.4  w. 

16 16. a  E. 

10 II. 9  E. 

H15.6W. 

14 18.3  S. 

23.0  E. 

31.9  s. 

21  4.6  E. 

IS  03E. 

1S150S. 

18 19.3  E. 

37.8  I. 

Nov. 

5-7  E. 

25 17. 1  E. 

i9ia.7E. 

19 17.3  E. 

22  17.4 1. 

Mar.        5.7  W. 

10.9 1. 

Mar.    2  5.5  E. 

34   i.oE. 
38 13.4  E. 

33  17.0 1. 

36 15.4  w. 

II. 5  S. 

16.8  W. 

6 18.0  E. 

37  14.1  W. 

30 16.2  s. 

16.3  E. 

32.2  S. 

II  6.4 E. 

Dec.    3   1.7  E. 

liar.     3 13.7  S. 

Dec.    4 17.0  El 

31. 1  I. 

37.0  E. 

15 18.9  E. 

7  14.0  E. 

7  16.0  E. 

815. 1 1. 

37.0  W. 

Dec. 

3.2  I. 

ao  7.4  E. 

13  3.4  E. 

II  16.0I. 

12  13.0  W. 

Apr.        1.7  S. 

8.0  W. 

a4i9.9E. 

16 14.7  E. 

15  13-2  w. 

16 13.6  S. 

6.4  E. 

13.4  s. 

39  8.4  E. 

31  3.0E. 

19  12.9  S. 

20 14.4  E. 

11.3I. 

18.2  E. 

Apr.    a  ao.9  E. 

as  15-3  E. 

23  1S.4  E- 

24 12.6 1. 

17.3  W. 

23.4 1. 

•      ■      •      • 

30  3.6  E. 

•      •      •      • 

28 10.3  W. 

■     •     • 

29.2  W. 

lAPETUS. 


Feb. 


d 
20.0  E. 

9-3  I- 


Feb. 
Mar. 


d 
28.4  W. 

19.6  s. 


Apr. 


d 

9.4  E. 


Sept. 
Oct. 


d 
19. 1  E. 
9.8  I. 


Oct. 

Nov. 


d 
38.9  W. 
17. 1  S. 


Dec. 


d 

7.5  E. 
37.6  I. 


NINTH  SATELLITE  OF  SATURN. 


DIFFERENTIAL   COORDINATES  OF   PHGSBE   FOR    I915. 


Washington 
Mean  Noon. 

«Ph.— <3t8at. 

<^Pli.— ^Bat. 

Washington 
Mean  Noon. 

flph.— Osat. 

^Pb.— ^Sat 

Washingtoo 
Mean  Noon. 

flPh.— flfeat. 

^Ph.—9tu 

m       s 

t     II 

m       s 

f     tt 

m      8 

1     »• 

Jan. 

I 

-2   25.4 

—  2    II 

Apr. 

7 

-I     4.1 

-3    2 

Sept. 

30 

■4-2    9.7 

—0  36 

S 

2    26.1 

2    2S 

II 

0  56.8 

2  54 

Oct. 

4 

2      8.0 

0  30 

9 

2    26.S 

2   38 

15 

0  49-4 

a  45 

8 

3      6.0 

0  23 

13 

3    36.5 

2    SO 

19 

0  41.8 

2  36 

13 

2      38 

0  15 

17 

2    26.2 

3     2 

23 

0  34.1 

3  37 

16 

3       1.4 

-0    6 

31 

2    25.4 

3  12 

27 

0  26.3 

3  19 

30 

I    58.9 

+0    2 

2S 

2    24.4 

3  22 

May 

I 

0  18.4 

3  10 

24 

I  5<5i 

0   12 

39 

2    22.9 

3  30 

5 

0  lo-s 

2      3 

38 

I  53-2 

0  21 

Feb. 

3 

2    21. 1 

3  38 

9 

—0    2.6 

I  54 

Nov. 

I 

I  so- 1 

031 

6 

2    18.9 

3  44 

13 

4-0    5.4 

I  47 

5 

I  46.8 

0  41 

10 

2    16.4 

3  49 

17 

-ho  13.2 

—  I  40 

9 

I  43-3 

0   52 

14 

2   13-4 

3  52 

•       *       ■ 

■      •      • 

13 

I  39-7 

I      2 

18 

2    10. 1 

3  S4 

Aug. 

13 

+2    9.3 

—  I  10 

17 

I  36.0 

I    13 

32 

2      6.4 

3  55 

17 

2  10.9 

I  10 

21 

I  321 

I    24 

36 

2       2.4 

3  5S 

21 

2  12.2 

I     9 

as 

I  28.1 

I  34 

Mar. 

2 

I    580 

3  54 

25 

2  13 -3 

I     8 

29 

I  24.0 

I  44 

6 

I  S3 -3 

3  52 

29 

2  14.0 

1     7 

Dec. 

3 

I  19.7 

I  54 

ID 

I  48.2 

3  49 

Sept. 

2 

2  14.5 

I     5 

7 

I  154 

2     4 

14 

I  42.8 

3  44 

6 

2  14.6 

I    3 

II 

I  10.9 

3    13 

18 

1 370 

3  39 

10 

2  145 

I    0 

15 

.    I    6.3 

3   23 

22 

I  31-0 

3  33 

14 

3  14. 1 

0  57 

19 

I     1.7 

2  30 

26 

I  24.6 

3  26 

18 

2  134 

0  53 

23 

0  56.9 

2  38 

30 

I  18.0 

3  19 

22 

3  13.4 

0  48 

27 

0  52.1 

2  45 

Apr. 

3 

—  I    II. 2 

-3  " 

26 

+2  II. 3 

—0  43 

31 

+0  47-1 

+2   51 
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FRACTIONS  OF  THE  PERIODS  OF  REVOLUTION. 


Fraction  o(  a 
Revolution. 

Mimas. 

Bncdadus. 

Tethys. 

Dione. 

Rhea. 

Titan. 

Fraction  of  a 
Revolutioo. 

h 

d      h 

d      h 

d       h 

d      h 

d      h 

o.oo 

0.0 

0     0.0 

0     0.0 

0     0.0 

0     0.0 

0     0.0 

0.00 

0.02 

0.5 

0     0.7 

0     0.9 

0     1-3 

0     2.2 

0     7.7 

0.02 

0.04 

0.9 

0     1.3 

0     1.8 

0     2.6 

0     4.3 

0  153 

0.04 

o.c6 

1.4 

0     2.0 

0    2.7 

0    3-9 

0     6.5 

0  23.0 

0.06 

0.08 

1.8 

0     2.6 

0     3.6 

0    5-3 

0     8.7 

I     6.6 

0.08 

O.IO 

2.3 

0    3-3 

0     4-5 

0    6.6 

0  10.8 

I   14.3 

O.IO 

0.12 

2.7 

0    4.0 

0     5-4 

0    7.9 

0  13.0 

I  21.9 

0.12 

0.14 

3-2 

0    4.6 

0     6.3 

0    9.2 

0  15.2 

2     5-6  . 

0.14 

0.16 

3.6 

0    5-3 

0     7.2 

0  10.5 

0  17.3 

2  13-2 

0.16 

0.18 

4.1 

0    5-9 

0     8.2 

0  11.8 

0  19- 5 

2  20.9 

0.18 

0.20 

4.5 

0    6.6 

0     9.1 

0  13.1 

0  21.7 

3    4.5 

0.20 

0.22 

50 

0    7.2 

0   lO.O 

0  14.5 

0  23.9 

3  12.2 

0.22 

0.24 

5-4 

0     7.9 

0  10.9 

0  15.8 

I    2.0 

3  198 

0.24 

0.26 

5-9 

0    8.6 

0  11.8 

0  17. 1 

I    4.2 

4    35 

0.26 

0.28 

6.3 

0    9.2 

0  12.7 

0  18.4 

I    6.4 

4  II. 2 

0.28 

0.30 

6.8 

0    9.9 

0  13.6 

0  19.7 

I    8.5 

4  18.8 

0.30 

0.32 

7.2 

0  10.5 

0  14.5 

0  21.0 

I  10.7 

5    2-5 

0.32 

0.34 

Z-7 

0  II. 2 

0  15.4 

0  22.3 

I  12.9 

5  10. 1 

0.34 

0.36 

8.1 

0  11.8 

0  16.3 

0  23.6 

I  15.0 

5  17-8 

0.36 

0.38 

8.6 

0  12.5 

0  17.2 

I     1.0 

I  17.2 

6     1.4 

0.38 

0.40 

9.0 

0  13.2 

0  18.1 

I     2.3 

I  19.4 

6    9.1 

0.40 

0.42 

9-5 

0  13.8 

0  19.0 

I     3.6 

I  21.5 

6  16.7 

0.42 

0.44 

lO.O 

0  14-5 

0  19.9     . 

I     4.9 

I  23.7 

7    0.4 

0.44 

0.46 

10.4 

0  15. 1 

0  20.8 

I     6.2 

2     1.9 

7     8.0 

0.46 

0.48 

10.9 

0  15.8 

0  21.7 

I     75 

2    4.0 

7  157 

0.48 

0.50 

II-3 

0  16.4 

0  22.7 

I     8.8 

2    6.2 

7  23.3 

0.50 

0-52 

11.8 

0  17. 1 

0  23.6 

I  10.2 

2    8.4 

8    7.0 

0.52 

0.54 

12.2 

0  17.8 

I     0.5 

I  II. 5 

2  10.5 

8  14.7 

0.54 

0.56 

12.7 

0  18.4 

I     1.4 

I  12.8 

2  12.7 

8  22.3 

0.56 

0.58 

I3-I 

0  19. 1 

I     2.3 

I  14. 1 

2  14.9 

9    6.0 

p.  58 

0.60 

13.6 

0  19.7 

I     3-2 

I  154 

2  17. 1 

9  136 

0.60 

0.62 

14.0 

0  20.4 

I   4.1 

I  16.7 

2  19.2 

9  21.3 

0.62 

0.64 

14.5 

0  21.0 

I     S-o 

I  18.0 

2  21.4 

10    4.9 

0.64 

0.66 

14.9 

0  21.7 

I     5-9 

I  19.4 

2  23.6 

10  12.6 

0.66 

0.68 

154 

0  22.4 

I     6.8 

I  20.7 

3     1-7 

10  20.2 

0.68 

0.70 

15.8 

0  23.0 

I     7.7 

I  22.0 

3    3-9 

II     3-9 

0.70 

0.72 

16.3 

0  23.7 

I     8.6 

I  23.3 

3    6.1 

II  11.5 

0.72 

0.74 

16.7 

I    0.3 

I     9-5 

2    0.6 

3     8.2 

II  19.2 

0.74 

0.76 

17.2 

I      I.O 

I  10.4 

2     1.9 

3  IO-4 

12     2.8 

0.76 

0.78 

17.6 

I   1.7 

I  11.3 

2    3.2 

3  12.6 

12  10.5 

0.78 

0.80 

18. 1 

I   2.3 

I  12.2 

2    4.5 

3  14.7 

12  18.2 

0.80 

0.82 

18.5 

I  3.0 

I  13.2 

2     S-9 

3  16.9 

13     1-8 

0.82 

0.84 

19.0 

I    3-6 

I  14. 1 

2     7.2 

3  191 

13    9-5 

0..84 

0.86 

19-5 

I    4-3 

I  150 

2     8.5 

3  21.2 

13  17.1 

0.86 

0.88 

19.9 

I    4.9 

I  159 

2     9.8 

3  23.4 

14    0.8 

0.8S 

0.90 

20.4 

I     5-6 

I  16.8 

2  II. I 

4     1.6 

14    8.4 

0.90 

0.92 

20.8 

I    6.3 

I  17.7 

2  12.4 

4    3-7 

14  16. 1 

0.92 

0.94 

21.3 

I     6.9 

I  18.6 

2  13-7 

4     5-9 
4    S.z 

14  237 

0.94 

0.96 

21.7 

I     7.6 

I  195 

2  15.1 

15     7-4 

0.96 

0.98 

22.2 

I    8.2 

I  20.4 

2    16.4        4 

4  10.3 

IS  15-0 

0.98 

1. 00 

22.6 

I    8.9 

I  21.3 

2  17-7 

4  12.4 

15  22.7 

1. 00 
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Six  Inner  Satellites  of  Saturn. 

Hyperion. 

lapctus. 

Fraction  of 

Time  from 

Time  from 

a  Revolu- 

^ 

F 

Eastern 

P^ 

F 

Eastern 

^ 

F 

tion. 

Blongation. 

Elongation. 

o.oo 

• 

83.3 

1. 000 

d 
0.0 

• 

■ 

81.6 

0.953 

d 
0 

• 
81.2 

1.028 

0.02 

80.3 

0.993 

0.5 

77-7 

0.944 

2 

79.6 

1.016 

0.04 

77-3 

0.974 

I.O 

73-6 

0.916 

4 

77-9 

0.982 

0.06 

74.0 

0.942 

1-5 

693 

0.873 

6 

76.1 

0.936 

0.08 

70-5 

0.899 

.  2.0 

64.3 

0.816 

8 

73-9 

0.848 

o.xo 

66.6 

0.845 

2.5 

58. 5 

0.750 

xo 

71.3 

0.753 

0.12 

62.1 

0.782 

30 

51.6 

0.677 

12 

67.8 

0.641 

0.14 

56.7 

0.713 

3-5 

42.9 

0.603 

14 

62.8 

0.517 

0.16 

50.2 

0.640 

4.0 

31-9 

0.535 

16 

54.4 

0.388 

0.18 

42.0 

0.567 

4.5 

18. 1 

0.482 

18 

37.8 

0.364 

0.20 

31-5 

0.501 

S-o 

1.8 

0.454 

20 

1.6 

0.187 

0.22 

18. 1 

0.448 

5.5 

344.6 

0.458 

33 

316.5 

0.33I 

0.24 

3.0 

0.418 

6.0 

328.8 

0.494 

:a 

393.0 

0.331 

0.26 

344.7 

0.418 

6.5 

315-7 

0.552 

381.9 

0.460 

0.28 

328.6 

0.448 

70 

3054 

0.634 

38 

275.7 

0.586 

0.30 

315-3 

0.501 

7-5 

2973 

0.701 

30 

371.6 

0.701 

0.32 

304.7 

0.567 

8.0 

290.8 

0.777 

32 

368.6 

0.800 

0.34 

296.5 

0.640 

8.5 

285.5 

0.849 

34 

366.3 

0.878 

0.36 

289.9 

0.713 

9.0 

380.9 

0.912 

^t 

364.2 

0-934 

0.38 

284.6 

0.782 

9-5 

276.9 

0.965 

38 

363.4 

0.966 

0.40 

380.1 

0.845 

10. 0 

2733 

1.006 

40 

360.6 

0.973 

0.42 

376.2 

0.899 

10. 5 

269.8 

1.031 

42 

258.8 

0.953 

0.44 

272.7 

0.942 

II.O 

266.5 

1.043 

44 

356.8 

0.908 

0.46 

269.4 

0.974 

"•5 

263.3 

1.036 

46 

254.6 

0.841 

0.48 

366.3 

0.993 

12.0 

260.0 

1. 014 

48 

253.0 

0753 

0.50 

263.3 

I.OOO 

12. 5 

256.4 

0.976 

50 

248.5 

0.647 

0.5a 

360.3 

0.993 

130 

252.4 

0.921 

52 

343.6 

0.527 

0.54 

«57.3 

0.974 

^3-5 

2479 

0.851 

54 

235-6 

0.400 

0.56 

254.0 

0.942 

14.0 

242.5 

0.768 

56 

330.5 

0.379 

0.58 

350.5 

0.899 

14.5 

2357 

0.676 

58 

187.7 

0.194 

0.60 

246.6 

0.845 

15.0 

226.7 

0.580 

60 

X42.6 

0.212 

0.62 

242.1 

0.782 

15-5 

2 14. 1 

0.489 

63 

1 16.6 

0.314 

0.64 

236.7 

0.713 

16.0 

196.7 

0.419 

64 

104.3 

0.440 

0.66 

230.2 

0.640 

16.5 

174.6 

0.390 

66 

97.6 

0.566 

0.68 

222.0 

0.567 

17.0 

152.0 

0.41 1 

68 

93-2 

0.684 

0.70 

211. 5 

0.501 

17-5 

1337 

0.475 

70 

90.1 

0.789 

0.72 

198. 1 

0.448 

18.0 

120.4 

0.562 

72 

87.7 

0.878 

0.74 

182.0 

0.418 

18.5 

1 10.8 

0.655 

74 

85.7 

0.947 

0.76 

164.7 

0.418 

19.0 

103.5 

0.743 

76 

83.9 

0.996 

0.78 

148.6 

0.448 

195 

97-7 

0.820 

78 

83.3 

1. 023 

0.80 

1352 

0.501 

20.0 

92.8 

0.881 

80 

80.7 

X.096 

0.83 

124.7 

0,567 

20.5 

88.5 

0.924 

0.84 

116.5 

0.640 

21.0 

84.5 

0.948 

0.86 

109.9 

0.713 

21.5 

80.6 

0.953 

0.88 

104.6 

0.782 

0.90 

100. 1 

0.845 

0.92 

96.2 

0.899 

0.94 

92,7 

0.942 

0.96 

89.4 

0.974 

0.98 

86.3 

0.993 

1. 00 

833 

I.OOO 

The  fraction  of  a  revolution  is  reckoned  from  the  Eastern  Blonsation. 
Position  angle  of  satellite  />-/>*+(P-Po). 

As>parent  distance  of  satellite  ^— f^'^. 

P 
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Miznas. 

Enceladus. 

Tcthys. 

Dione. 

Date. 

P-Po 

p 

P-^Po 

p 

P-Po 

0(p) 

p 

P-Po 

p 

• 

// 

• 

// 

• 

tl 

• 

a 

Jan.     o 

+0.3 

318 

+0.7 

40.8 

-0.1 

505 

+0.7 

64.7 

xo 

0.7 

31.6 

0.8 

40.6 

0.0 

50.2 

0.8 

643 

30 

x.o 

313 

0.8 

40.2 

0.0 

49-7 

0.9 

63.7 

«.   ^     3"* 

1.4 

30-9 

0.9 

39-7 

+0.1 

49.1 

0.9 

62.9 

Feb.    9 

1-7 

304 

0.9 

39- 1 

0.2 

48.3 

1.0 

62.0 

„       '9 

•14 .0 

29.9 

+1.0 

38.4 

+0.2 

47.5 

+1.0 

60.9 

59-8 

Mar.     I 

2.2 

29.4 

0.9 

37-7 

0.2 

46.7 

1.0 

XI 

2.4 

28.8 

0.9 

370 

0-3 

45-8 

0.9 

58.7 

21 

2-5 

28.3 

0.9 

36.4 

0-3 

45 -o 

0.9 

57-6 

31 

2.6 

27.8 

0.8 

35-7 

0.3 

44.2 

0.9 

56.6 

Apr.  xo 

■«.6 

27-3 

•fo.8 

351 

+0.3 

43*4 

+0.8 

55.7 

Sept.  17 

-2.x 

«7-4 

-03 

3Sa 

+0.1 

43-S 

-0.4 

55^ 

^       ^7 

-2.2 

27.9 

-0.4 

35.8 

•fo.i 

44-3 

-0.4 

56.7 

57-8 

Oct.     7 

2.1 

28.4 

0.4 

36.4 

0.2 

451 

0.4 

«7 

2.0 

28.9 

0.4 

371 

0.2 

45-9 
46.8 

0.5 

58.9 

^,     ^^ 

1.8 

29.4 

0.4 

37.8 

0.2 

0.5 

59-9 

Nov.    6 

1.6 

30.0 

0.4 

38.5 

03 

47.6 

0.5 

61.0 

16 

-1-3 

30-S 

-0.4 

39-1 

+0.3 

48.4 

-0-5 

62.0 

26 

x.x 

30.9 

0.4 

39-7 

0-3 

49.1 

0.4 

63.0 

Dec.    6 

0.8 

Z^'Z 

0.4 

40.2 

0.4 

49-7 

0.4 

637 

x6 

OS 

31-6 

0.4 

40.6 

0.4 

50.2 

0.4 

64.3 

26 

-0.2 

31.7 

-03 

40.8 

+0.5 

504 

-0.4 

64.6 

Rhi 

Ba. 

Titan. 

Hype 

rioQ. 

lapetiu. 

Date. 

P-Po 

«<P) 
P 

P-Po 

P-P^ 

p 

P-P^ 

P 

• 

ff 

• 

If 

• 

/r 

• 

$$ 

Jan.     0 

+I.X 

00.4 
89.8 

+0.9 

209 

+1.0 

253 

-30 

610 

10 

I.X 

I.O 

208 

I.I 

252 

3-2 

606 

20 

1.2 

89.0 

z.o 

206 

Z.2 

250 

3-3 

601 

«  .    30 

1-3 

87.9 

I.I 

204 

1.2 

247 

3-4 

593 

Feb.    9 

1-3 

86.S 

X.X 

201 

1.2 

243 

3-4 

584 

X9 

+1-3 

85-1 

+I.I 

197 

+13 

239 

-3-5 

S74 

Mar.     I 

1-3 

83.6 

I.X 

194 

1-3 

23s 

3-5 

564 

II 

1-3 

83.0 

X.I 

190 

1.2 

230 

3-4 

554 

21 

1-3 

80.5 

X.I 

'27 

J.2 

226 

3-4 

544 

31 

1.2 

79.1 

1.0 

183 

1.2 

222 

3-3 

534 

Apr.  xo 

+1.2 

77.7 

+X.O 

z8o 

+I.X 

218 

-3.2 

525 

Sept.  17 

-0.1 

77.9 

-O.I 

z8i 

-O.X 

21:9 

4C.4 

526 

27 

-0  I 

79-3 

-O.I 

184 

-O.I 

222 

+0.6 

535 

Oct.     7 

0.1 

^•7 

O.I 

187 

O.I 

226 

0.7 

545 

17 

O.X 

82.2 

O.I 

190 

O.I 

231 

0.8 

555 

1..       ^7 

O.X 

83.7 

O.I 

194 

O.I 

235 

0.8 

565 

Nov.    6 

0.1 

85.2 

O.I 

198 

O.I 

239 

0.8 

575 

16 

-O.I 

86.7 

-O.I 

201 

-O.I 

243 

+0.7 

58s 

26 

O.I 

87.9 

O.I 

204 

O.I 

247 

0.6 

594 

Dec.    6 

0.1 

89.0 

O.I 

206 

O.I 

250 

OS 

601 

16 

-O.I 

89.8 

-O.X 

208 

-O.I 

252 

0.4 

606 

26 

0.0 

90.3 

0.0 

209 

0.0 

253 

+0.2 

610 
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APPARENT  ORBITS  OF  THE  SATELLITES  OF  URANUS  AT  DATE  OF  OPPOSITION, 
AUGUST  6,  191S,  AS  SEEN  IN  AN  INVERTING  TELESCOPE. 

South 


Apparent  Apsides. 

Date.    Pontion    App.  Distances 
Angle.     Arid.   Umbriel. 


May  20,  352.2 
Aug.  8,  353.0 
Oct.   27,  353.8 


n 


It 


135      i8-7 
14.0     19.5 

13.4     18.7 


Apparent  Apsides, 

Date.     Pontkni    App.  I>istaiioes 
Angle.   Titania.  Obooo. 


May  20,  352.2 
Aug.  8,  353.0 
Oct.   27,  353.8 


It 


30.7 
32.0 
30.6 


41. 1 
42.8 
40.9 


North 


WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION. 


ARIEL. 

UMBRIEL. 

TITANIA. 

OBERON. 

North. 

South. 

North. 

South. 

North. 

South. 

North  and  South. 

d     h 

d     h 

d     h 

d     h 

d     h 

d     h 

d     h 

May    8 17. 1 

May  12  1 1. 8 

May     I   8.0 

May    3   9.7 

Apr.  29  7.8 

May     3 16.2 

May 

19  9.0  N. 

16  6.6 

20   1.3 

914.9 

II  16.6 

May    8  0.7 

12   9.1 

26  2.5  S. 

23  20.0 

2714.8 

17  21.8 

1923.5 

1617.6 

21    2.1 

June 

I  20.1  N. 

31   9-5 

June    4  4-2 

26  4.7 

28  6.4 

2510.5 

29  19.0 

8 13.6  S. 

June    722.9 

H17.7 

June    3  1 1. 6 

June    513.3 

June    3  3.5 

June    7  1 1. 9 

15   7-2  N. 

15  12.4 

19  7.1 

II  18.5 

13  20.2 

II  20.4 

16  4.9 

22   O.SS. 

23   1.8 

2620.6 

20   1.4 

22   3.2 

2013.4 

2421.8 

28  18.4  N. 

,     3015-3 

July    4 10. 1 

28  8.4 

30 10. 1 

29  6.3 

July    314.8 

July 

5  12.0  S. 

July    8  4.8 

"23.5 

July    615.3 

July    817.0 

July    723.3 

12   7.8 

12    5.6  N. 

15 18.2 

19 13.0 

1422.2 

1623.9 

16 16.2 

21   0.7 

18  23.2  S. 

23   7-7 

27  2.5 

23   51 

25   6.9 

25  9-2 

2917.7 

25  16.8  N. 

3021.2 

Aug.    3 16.0 

31 12. 1 

Aug.    213.8 

Aug.    3   2.2 

Aug.    7  10.7 

Aug. 

1 10.4  S. 

Aug.    7 10.7 

"   5-4 

Aug.    8 19.0 

1020.7 

II  19.2 

16  3.7 

8  4.0  N. 

15  0.2 

18 18.9 

17   2.0 

19  3-7 

2012.2 

2420.7 

14  21.6  s. 

22  13.6 

26  8.4 

25  8.9 

27  10.6 

29   5.2 

Sept    213.6 

21 15.2  N. 

30  31 

Sept.   221.9 

Sept    215.8 

Sept  417.6 

Sept    622.1 

II   6.6 

28  8.8  S. 

Sept  616.6 

1011.3 

1022.8 

13  0.5 

1515.1 
24  8.1 

1923.6 

Sept 

4  2.4  N. 

14  6.1 

18  0.8 

19   5-7 

21   7-5 

28 16.6 

10  20.0  S. 

21 19.6 

2514-3 

27  12.7 

29 14.4 

Oct.     3   I.I 

Oct.     7   9.6 

17  13.6  N. 

29  9.1 

Oct.     3  3.8 

Oct.     519.6 

Oct.     721.4 

II  18.0 

16   2.5 

24  7.2  s. 

Oct.    622.6 

1017.3 

14  2.6 

16  4.3 

2011.0 

,       2419-5 

Oct. 

I   0.8  N. 

Z412.0 

Id  6.8 

22   9.5 

24 II. 2 

29  4.0 

Nov.    2  12.4 

7  18.4  s. 

22   1.5 

2520.3 

3016.4 

Nov.    1 18.2 

Nov.    6  20.9 

II   5-4 

Z412.0K. 

29 15.0 

Nov.    2  9.8 

Nov.    723.4 

10  I.I 

15  139 

1922.3 

21  5.5  s. 

Nov.   6  4.5 

923.2 

16  6.3 

18  8.0 

24  6.8 

2815.3 

27  23.1  N. 

For  Ariel  every  third  elongation  is  given,  and  for  Umbriel  every  altonate  one; 
the  intermediate  ones  may  be  found  by  adding  multiples  of  the  period  of  the  satellite. 

Sidereal  Period  of  Ariel,  2^  12^.489;  of  Umbriel,  4^  3**.46o;  of  Titania,  8**  i6\942; 
of  Oberon,  13^  11**.  119. 
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Fractions  of  the  Period  of  Revolution. 

Praction  ci 

A  M  aox.  vAi^aa  wa 

a  Revolu- 

^ 

F 

Fraction  of 

tion. 

m 

a  Revolu- 

Ariel. 

Umbriel. 

Titania. 

Oberon. 

fc  »^#j  *  • 

tion. 

d      h 

d      h 

d       h 

d        h 

• 

O.OO 

0     0.0 

0     0.0 

0    0.0 

0     0.0 

0.00 

353-0 

1. 000 

0.02 

0     1.2 

0     2.0 

0     4.2 

0     6.5 

0.02 

356.8 

0.994 

0.04 

0     2.4 

0     4.0 

0     8.4 

0  12.9 

0.04 

0.8 

0.977 

0.06 

0     3.6 

0     6.0 

0  12.5 

0  19.4 

0.06 

4.9 

0.950 

0.08 

0     4.8 

0     8.0 

0  16.7 

I     1.8 

0.08 

9-3 

0.913 

o.zo 

0     6.0 

0  lO.O 

0  20.9 

I     8.3 

O.ZO 

Z4.2 

0.868 

0.12 

0     7.3 
0     8.5 

0  II.9 

I      I.I 

I  14.8 

O.Z2 

Z9.6 

0.815 

0.14 

0  13-9 

I     5-3 

I  21.2 

0.14 

25-7 

0.758 

0.16 

0     9.7 

0  15-9 

I    9.4 

2    3-7 

0.16 

33-? 

0.700 

0.18 

0  10.9 

0  17.9 

z  13.6 

2  10.2 

0.18 

4Z.6 

0.644 

0.20 

0   12. 1 

0  19.9 

z  17.8 

2  16.6 

0.20 

51.6 

0.594 

0.22 

0   133 

0  21.9 

z  22.0 

2  23.1 

0.22 

^S'3 

0.556 

0.24 

0   14.5 

0  23.9 

2    2.1 

3    5-5 

0.24 

76.3 

0.536 

0.26 

0   15-7 

I     1.9 

2    6.3 

3  12.0 

0.26 

89.7 

0.536 

0.28 

0   16.9 

I    3.8 

2  10.5 

3  18.5 

0.28 

Z02.6 

0.556 

0.30 

0   18.I 

I     5-8 

a  14.7 

4    0.9 

0.30 

"4.3 

0.594 

0.32 

0   19.4 

I     7.8 

2  18.9 

4     7-4 

0.32 

124.4 

0.644 

0.34 

0  20.6 

z    9.8 

2  23.0 

4  Z3.9 

0.34 

132.9 

0.700 

0.36 

0  21.8 

I  11.8 

3    3-2 

4  20.3 

0.36 

Z40.2 

0.758 

0.38 

0  23.0 

I  13.8 

3     7.4 

5     2.8 

0.38 

146.4 

0.815 

0.40 

I      0.2 

I  15.8 

3  11.6 

5     9-2 

0.40 

Z51.8 

0.868 

0.43 

I     1.4 

I  17.8 

3  iS-8 

5  15-7 

0.42 

Z56.6 

0.913 

0.44 

I     2.6 

z  19.8 

3  199 

5  22.2 

0.44 

161. 1 

0.950 

0.46 

I     3.8 

Z    21.8 

4    o.z 

6    4.6 

0.46 

165.2 

0.977 

0.48 

X    5-0 

1 23.7 

4    4.3 

6  II. I 

0.48 

Z69.Z 

0.994 

0.50 

I    6.2 

2      1.7 

4    8.5 

6  17.6 

0.50 

1730 

I.OOO 

0.52 

I     7-5 

a    3-7 

4  12.6 

7    0.0 

0.52 

176.8 

0.994 

0.54 

I     8.7 

2     5-7 

4  16.8 

7    6.5 

0-54 

180.8 

0.977 

0.56 

I     9.9 

2    7.7 

4  21.0 

7  ".9 

0.56 

184.9 

0.950 

0.58 

Z   II. I 

2    9.7 

5    1-2 

7  194 

0.58 

189.3 

0.913 

0.60 

I  ".3 

'»  II. 7 

5    5-4 

8    1.9 

0.60 

194.2 

0.868 

0.62 

I  135 

-»  137 

5    9-5 

8    8.3 

0.62 

199.6 

0.815 

0.64 

I  14.7 

2  iS-7 

5  137 

8  14.8 

0.64 

205.8 

0.758 

0.66 

I  159 

2  17.6 

s  179 

8  21.3 

0.66 

213.0 

0.700 

0.68 

I  17.1 

2  19.6 

S  22.1 

9    3-7 

0.68 

221.6 

0.644 

0.70 

I  18.3 

2  21.6 

6    2.3 

9  10.2 

0.70 

231.6 

0.594 

0.72 

I  19.6 

2  23.6 

6    6.4 

9  16.6 

0.72 

243-3 

0.556 

0.74 

I  20.8 

3     1-6 

6  10.6 

9  23.1 

0.74 

256.3 

0.536 

0.76 

I  22.0 

3    3-6 

6  14.8 

10    5.6 

0.76 

269.7 

0.536 

0.78 

I  23.2 

3     5-6 

6  19.0 

10  12.0 

0.78 

282.7 

0.556 

0.80 

2    0.4 

3    7-6 

6  23.2 

10  18.5 

0.80 

294.3 

0.594 

0.82 

2     1.6 

3    9-6 

7    3-3 

II       I.O 

0.82 

304.4 

0.644 

0.84 

2    2.8 

3  "-5 

7     7-5 

II     7.4 

0.84 

312.9 

0.700 

0.86 

2    4.0 

3  13-5 

7  "-7 

II  13.9 

0.86 

320.2 

0.758 

0.88 

2    5.2 

3  15-5 

7  15-9 

II  20.3 

0.88 

326.4 

0.815 

0.90 

2    6.4 

3  17-5 

7  20.0 

12      2.8 

0.90 

331.8 

0.868 

0.92 

2    7.7 

3  195 

8    0.2 

12    9-3 

0.92 

336.6 

0.913 

0.94 

2    8.9 

3  21-5 

8    4.4 

12    15.7 

0.94 

341. 1 

0.950 

0.96 

2  10. 1 

3  ^3-5 

8    8.6 

12    22.2 

0.96 

345.2 

0.977 

0.98 

2  11.3 

4     1.5 

8  12.8 

13      4.7 

0.98 

349-1 

0.994 

I.OO 

2  12.5 

4    3-5 

8  16.9 

13    "I 

I.OO 

353-0 

I.OOO 

The  fraction  of  a  revolution  is  reckoned  from  the  Northern  Elongation. 
Position  ancle  of  satellite  ^->^+(P-Po). 

Apparent  distance  of  satdllte  s^F^^. 

P 
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SATELLITES  OF  URANUS,  1915. 


«(P) 

«(p) 

P 

P 

Date. 

P-Po 

Date. 

P-Po 

Ariel. 

Umbrid. 

TitanU. 

Obcron. 

Ariel. 

ITmbrid.  Thania. 

Obciaa. 

• 

ft 

ti 

ff 

// 

• 

1/ 

tt 

f# 

tt 

Apr.    9 

■^1 

130 

18.2 

29.7 

39-7 

Aug.  7 

0.0 

13-9 

19.6 

319 

A21 

14 

0.6 

130 

18.3 

29.8 

39-9 

12 

40.I 

139 

19.6 

319 

42.7 

19 

0.6 

131 

18.4 

29.9 

40.0 

17 

0.3 

13-9 

19.6 

31-9 

42.7 

24 

0-7 

131 

18.5 

30.1 

40.2 

22 

0.2 

139 

19.6 

31-9 

43.6 

29 

0.7 

13-2 

18.5 

30.2 

40.4 

27 

03 

139 

19.5 

31.8 

43.6 

May    4 

-0.8 

132 

18.6 

30.3 

40.5 

Sept.  I 

+0.4 

139 

19-5 

31.8 

42.5 

9 

0.8 

133 

18.7 

30-4 

40.7 

6 

0.4 

13-8 

19s 

31-7 

42.4 

14 

0.8 

133 

18.8 

30.6 

40.9 

II 

0.5 

13.8 

19.4 

31.6 

42.3 

19 

0.8 

13-4 

18.8 

30-7 

41.0 

16 

0.6 

13-8 

19.4 

3X-5 

43.2 

24 

0.8 

13-4 

18.9 

30.8 

41.2 

21 

0.6 

13-7 

19-3 

31-5 

42.0 

29 

-0.8 

13-5 

19.0 

31.0 

41.4 

26 

+0.7 

13-7 

19.2 

31-4 

41.0 
41.8 

June   3 

0.8 

13.6 

19. 1 

3I-I 

41.5 

Oct.   I 

0.7 

13.6 

19.2 

31.2 

8 

0.7 

136 

19.1 

31-2 

41.7 

6 

"^'l 

13.6 

19. 1 

311 

41.6 

13 

0.7 

13.6 

19.2 

31-3 

41.9 

II 

0.8 

135 

19.0 

310 

41-4 

18 

0.7 

13-7 

193 

31-4 

42.0 

x6 

0.8 

13-5 

18.9 

309 

41.3 

23 

-0.6 

13-7 

19-3 

31-5 

42.1 

31 

+0.8 

13-4 

18.9 

307 

4I.I 

28 

0.6 

13-8 

19.4 

31.6 

42.2 

26 

0.8 

133 

f8.8 

30.6 

40.9 

l^y  3 

o-S 

138 

19.4 

31-7 

42.4 

.,       3' 

0.8 

^SS 

18.7 

30-5 

40-7 

0.4 

138 

19s 

^'•2 

42.5 

Nov.  5 

0.8 

13.2 

18.6 

30-3 

40.6 

13 

0.4 

139 

19-5 

31-8 

42.5 

10 

0.7 

13.2 

18.5 

30.2 

40.4 

18 

-0-3 

139 

19.6 

31-9 

42.6 

X5 

+0.7 

131 

18.  s 

30- 1 

40.2 

33 

0.2 

J3-9 

19.6 

31-9 

42.7 

20 

0.6 

131 

I8.4 

30.0 

40.1 

28 

0.2 

13-9 

19.6 

31-9 

42.7 

25 

0.6 

130 

18.3 

29.8 

39-9 

Aug.    2 

-0.1 

139 

Z9.6 

32.0 

42.7 

30 

+0.5 

13.0 

18.2 

29.7 

39-7 

SATELLITE  OF  NEPTUNE,  1915. 


Time  from 

Time  from 

«(P) 

«(P) 

Bastern 

^ 

F 

Eastern 

P' 

F 

Date. 

P-Po 

Date. 

P-P« 

Blongatioii. 

Bloncation. 

p 

p 

d     h 

e 

d     h 

m 

• 

It 

• 

It 

0    0 

II5.3 

I.OOO 

3    0 

393.7 

0.999 

Jan.     0 

+0.6 

16.8 

Apr.  30 

-1.6 

16.3 

0     3 

II0.3 

0.995 

3    3 

387.8 

0.988 

5 

0.5 

16.8 

May    5 

i-S 

i6.a 

0    6 

105.3 

0.979 

3    6 

382.6 

0.968 

10 

0.3 

16.9 

10 

1.4 

16. 1 

0    9 

99-9 
94.3 

0.954 
0.931 

3    9 

3    13 

377.3 
371.4 

0.939 
0.903 

IS 

30 

+0.3 
0.0 

16.9 
16.9 

15 

-1.3 

16.1 

0   12 

Sept.37 

+3.6 

16.1 

0   15 

88.3 

0.881 

3  '5 
3  18 

265.0 

0.859 

25 

-0.3 

16.9 

Oct.    3 

+3-7 

16. 1 

0   18 

81.5 

0.836 

257.9 

0.813 

«  .^      30 

0.4 

16.8 

7 

3-8 

16.  r 

C  21 

74.0 

0.788 

3    31 

250.0 

0.765 

Feb.    4 

0.5 

16.8 

13 

3-9 

16.2 

I      0 

655 

0.742 

4    0 

341.0 

0.731 

9 

0.7 

16.8 

17 

4.0 

16.3 

I    3 

56.0 

0.701 

4    3 

331.0 

0.684 

14 

0.8 

16.8 

33 

4.0 

16.3 

I     6 

45-5 

0.669 

4    6 

320.0 

0.658 

19 

-I.O 

16.8 

27 

+4.1 

16.3 

I    9 

34.1 

0.649 

4    9 

308.3 

0.645 

24 

I.I 

16.7 

Nov.   I 

4.1 

16.4 

I    13 

33.3 

0.645 

4  12 

196.4 
185.0 

0.649 

Mar.     I 

1.3 

16.7 

6 

4.1 

16.4 

I    15 

10.6 

0.657 

4  15 

o.66g 

6 

1-3 

16.7 

II 

4.1 

16.5 

I    18 

359-5 

0.683 

4  18 

174-4 

0.701 

II 

1.4 

16.6 

16 

4.1 

16.5 

I    31 

349-5 

0.731 

4  21 

164.9 

0.742 

16 

-1-5 

16.6 

31 

+4.0 

16.5 

3      0 

340.5 

0.765 

5    0 

156.5 

0.788 

31 

1.6 

16.6 

36 

4.0 

16.6 

2      3 

332 -6 

0.812 

5    3 

149.0 

""'^P 

36 

1.6 

16.5 

Dec.    I 

3-9 

16.6 

3      6 

3255 

0.858 

5    6 

142.3 

0.880 

3^ 

1.7 

16.5 

6 

3.8 

16.7 

3      9 

319-1 

0.901 

5    9 

136.3 

0.931 

Apr.     5 

1-7 

16.4 

II 

3-7 

16.7 

3    13 

3133 

0.039 

5  " 

130.5 

0.954 

10 

-1.7 

16.4 

16 

+3.6 

16.7 

3    15 

307-8 

0.968 

5  '1 

125.3 

0.979 

15 

1-7 

16.3 

31 

3-5 

16.8 

3    18 

302.7 

0.988 

5  18 

I30.2 

0.995 

30 

1-7 

16.3 

36 

33 

16.8 

3    31 

397.7 

0.999 

5  21 

"5-3 

I.OOO 

25 

-1.6 

16.3 

31 

"»-3-2 

16.8 

Position  angle  of  satellite  ^-/>i+(P— Po). 

Apparent  distance  of  satellite  x—F^^^. 

P 

[Eph  xsJ 


SATELLITE  OF  NEPTUNE,  1915. 


667 


APPARENT  ORBIT  OF  THE  SATELLITE  OF  NEPTUNE  AT  DATE  OF  OPPOSITION, 
JANUARY  19,  1915.  AS  SEEN  IN  AN  INVERTING  TELESCOPE. 

South 


North 


Date. 

Position  Ani^ 
of  Apsis.' 

Appsrent  Distance 
at  Apsis. 

Jan.     20 
Apr.     10 
Oct.       7 
Dec.    26 

• 

115.2 

"3-5 
119.0 

118.S 

It 

16.8 
X6.3 

16.I 
16.7 

WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION. 


Bast. 

West. 

Bast. 

West. 

Bast. 

WesL 

d     h 

d       h 

d      h 

d       h 

d      h 

d     h 

Jan. 

4    3» 

Jan. 

7     2-3 

Mar. 

27  11.4 

Mar. 

30    9-9 

Oct. 

13    4.6 

Oct. 

16    3.1 

10    0.9 

12  23.5 

Apr. 

2     8.5 

Apr. 

5    70 

19    1.6 

22    0.1 

15  22.0 

18  20.6 

8    5.5 

II    4.0 

24  22.6 

27  21. 1 

21  19.3 

24  17-7 

14    2.6 

17     I.I 

30  19.6 

Nov. 

2  18.1 

27  i6-3 

30  14.8 

19  23.6 

22    22.1 

Nov. 

5  16.6 

8  15.1 

Feb. 

2  13 -4 

Feb. 

S  la.o 

25  20.6 

28    19.2 

II  13-7 

14    12.2 

8  10.5 

II    9.1 

May 

I  17.7 

May 

4  16.2 

17  10.7 

ao    9. a 

14    7-6 

17    6.2 

7  14.7 

10   13.2 

23    7.8 

a6    6.3 

ao    4.8 

23    3-3 

13  xi-7 

16   10.2 

29    4.8 

Dec. 

2    3-4 

26    Z.9 

Mar. 

z    0.4 

19    8.7 

22       7.2 

Dec. 

5     1-9 

8    0.4 

Mar. 

3  23.0 

6  21.6 

10  23.0 

13  21.S 

9  30. 1 

12  18,7 

Sept. 

25  13.6 

Sept. 

28    12. 1 

16  20.1 

19  18.6 

15  17.2 

18  15.8 

Oct. 

I  10.6 

Oct. 

4     91 

22  17.2 

^S  iS-7 

21  14.3 

24  12.8 

7    7.6 

10    6.1 

28  14.3 

31  12.8 

The  above  times  are  the  instants  of  each  passage  of  the  satellite  through  the 
apsis  of  its  apparent  orbit.  The  position  of  the  satellite  at  any  other  time  may  be 
found  by  measuring  around  the  orbit  from  the  apsis  last  passed  through,  bearing 
in  mind  that  the  radius  vector  of  the  satellite  describes  equal  areas  in  equal  times. 

The  sidereal  period  of  the  satellite  of  Neptune  is  5**  2i**.044. 

NoTS. — In  the  preceding  diagrams  the  central  drde  represents  the  planet  and  is  on  the  same  scale  as  the  orbits. 
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PHENOMENA,  1915. 


WASHINGTON  MEAN  TIME. 


PLANETARY    CONFIGURATIONS. 


d     h    m 

Jan.    12- 
X  19   - 

2     1- 

2    7    5 

423  - 

6  14   - 
II  18  13 

14  10  44 

15  6    - 

15  9  49 

16  I  18 

17  5  29 

19  12    - 

20  17    - 

27  051 

28  12    - 

29  13  26 

31  21    - 
Feb.    I  14   - 

36- 

513    - 
6    I    - 

721    - 

91834 

11  II    - 

12  1057 

12  13  21 

13  -   - 

14  319 
14    7   - 

14  10  7 
1723    - 

18  4   - 

20  19   - 

21  X    - 

23  8  6 
23  22  - 
as  12  - 
35  21  25 
28  14   - 

Mar.  57- 
XI  8  24 
II  9  - 
II  23    7 

12  20  36 

13  13  24 
13  15    - 

14   o    5 

16  16    - 

18  13    - 

19  22    - 


6  9  ^ g— 048 

9      Greatest  brilliancy. 
0      in  Perihelion. 

6V€ V—  2  53 

d  S  O  Superior. 


6 
6 


9 
9 


1 


d  9(C 


in  Perihelion. 

9  +  942 

^  +  223 

Greatest  HeL  Lat.  S. 
»  +  o    7 


dSC ©  +  052 

6y.(L 3^  —  054 

dSS g  —  120 

6h^ '2  —  5  37 

9      Greatest  Hel.  Lat.  N. 
<5  VC V-  256 

6  SO 

6^y. »  +  033 

9  Great,  elong.  E.  x8  14 
9  Great,  elong.  W.  46  54 
}i      in  Perihelion. 

d9C 9  +  7  30 

\i      Stationary. 

d^C ^+024 

dSC S  +  043 

O      Ann.  eel.  invis.  at  W. 

c53^C 3^—  I  37 

d^S ^  —  027 

dJC S  +  2    4 

dS3^ 8+4  44 

{I       Greatest  Hel.  Lat.  N. 

^      in  Perihelion. 

d  8  O  Inferior. 


0*1^    •••••• 

6  VQ 

I2      Stationary. 

6V(L 

6i  i 


'2  —  5  35 


V  —  3    o 
5  +  414 


\f      Stationary. 

<59C 9  +  30 

^       Greatest  Hel.  Lat  S. 

<5SC S  +  033 

6  id ?+oi6 


c5  ^C  .  . 

6V(L  '  ' 
ni20 

c5  9S  •  . 


.  •  .  ^  —  1  59 
>  •  •  71  —  a  20 

,  .  .   9  +  1 10 
{^      Great,  elong. W.    2744 


d    h    m 

Mar.  20  23  43 

22  17  30 

23  8  - 
23  20  - 
25    6    4 

25x4    - 

29    8    - 

Apr.    3    9- 

423  - 
8    652 

87- 
10    958 

10  19    I 

XI  1656 

12  840 

^3  5- 
1423    - 

18  3    - 

19  415 
21  14  17 

28  ao   - 
May   XI- 

25- 
514   o 

6  12    - 

620   - 

8  12    X 

10  16  49 

10  19  46 

13  20   - 

14  21  18 

16  1552 

17  3    - 

18  21  43 

21     O    - 

21  10  - 
3021     - 

31    4    - 

June  X  21  47 

530 

8  2047 
9x4  - 
922    9 

13  414 

X3  XI    - 

13  14  34 

15  4  54 

x8x8   - 

19  20  - 
ax  19  ax 


O      enters  <V»,  Spring  com. 

6  h  a h  —  5*i 

6  $11 ^—012 

S      in  Aphelion. 

<5  VC V  —  255 

9      in?S 
6  m 5  —  xiS 

6^  $ 5  —  1 25 

$      in  Perihelion. 

dSC §4-018 


6  9(C 
6  %(L 
6  S(L 


Stationary. 


9 
5 


236 

3  6 
412 
6x4 


9       Greatest  Hel.  Lat.  S. 

6  9V 9—09 

□  WO 

6  hi h--5o 

6  WC !P  —  241 

9      in  Aphelion. 
6  V  Q  Superior. 

dSC S  —  02 

nSO 


6 
6 
6 


24x4  - 


6 
6 


5 

va 

9C 

9  S 

»C 
kd 

9 

sc 
va 


in  Perihelion. 


71 

9 

9 


354 

628 

538 

056 


?  —  251 

'2—436 

Greatest  Hel.  Lat  N. 

V  —  223 

Stationary. 

Greatest  HeL  Lat  S. 

g  +  229 

Great  elong.  £.     23  18 
S  —  020 

3^-438 


6  $(L 


6 
6 


9 
9 


iny 


^  —  61 


stationary. 


9 
l2 


638 
416 


n;^0 

O 
6\lh 


5  —  4 18 

V  —  a  8 

in  ApheUon. 

enters  25,  Summer  com. 


S  —  314 
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WASHINGTON  MEAN  TIME. 


PLANETARY    CONFIGURATIONS. 


d    h    m 

Juiie26  12   - 

a8    o   - 

29    6  22 

July    2  15  34 

5  4- 

71952 
720   - 

10  3  5 
xo  342 
10    4   - 

10  XI  - 
xo  17  25 

12  1243 
16  17  - 
1620     - 

18  10  - 

19  9  - 
22  2  - 
a3  II  - 
a6  14  53 

29  5  - 

30  052 

Aug.  2  19  - 

3x9  - 
319  - 

3  20  - 

517  - 
51730 

6  14  - 

7  715 

8  21  41 

9  X058 
9  22  6 

xo  -  - 

13  2  - 

13x7  - 
19  6  - 
22  22  x8 
a6  6  14 
Sept  3  X3  55 

32058 

5  746 

513  - 
819x5 

xo  5  - 

xo  6  - 
10  X2  43 
12  I  - 
X519  - 
16  19    - 


19 

22 


4   3 

8x5 


(5  8  0  Inferior. 

6  kQ 

c5SC S 

<5  3^  C  .......  3^ 

0     in  Aphelion. 


028 
512 


did ^  —  5  30 

8       Stationary. 

6  9(L 9-47 

6  9  a S-7  57 

8       Greatest  Hel.  Lat.  S. 


69  9 

6h(L 

6V(L 

9  in  ja 

6  9h 9  +  038 


S  -  350 

V-  159 


g       Great,  elong.  W.  20  23 
yi      Stationary. 

dgh 8  —  xo 

dSC S  —  027 

V      in  a 

d^C 3^—  5  29 

8      in  Perihelion. 

(589 8  +  0x8 

(58V 8  +  1 21 

(5  9V 9+13 

^      in  ft 

6  ^  (L ^  —  422 

(PSO 

6h(L ij  —  3  47 

<5VC V-154 

(59C 9  —  0   2 

c58C 8  +  1 18 

O      Ann.  Eel.  invis.  at  W. 

8  Greatest  Hel.  Lat.  N. 

(5  8  0  Superior. 

9  in  Perihelion. 

(5SC S—  020 

6V(i :y— 527 

<5^C ^  —  245 


6 
6 


h 
V 
8 
9 
9 


(5  9C 


'2  —  331 

V  — -  X  48 

in  tS 

9  +  4  19 

Greatest  Hel.  Lat.  N. 


6  ^h 

<5  8(C 

(5  9  O  Superior. 
8      in  Aphelion. 


8 


+ 
+ 


X    8 
350 


6  SC 

6  va 


21 


0x8 

511 

[Eph  15] 


d     h    m 

Sept.  23  10  16 

27  12    - 
Oct.    X    9 15 

2    832 

21759 

64- 

8  21  22 

9  X832 
9  20   - 

10  3    - 

11  2  - 
x6  9  o 
17  o  - 
19  9  16 

21  21     - 

22  4    - 

25  4    - 

26  10    - 

28  1832 

29  7   - 

2919   - 

30  3    X 

30    9    - 

30  23  29 

Nov.  415    - 

5    6    - 

5    7- 

5  II    6 

6  17    - 

7  17  28 

9    I    - 
9  xo   - 

12  15  12 

14  15   - 

15  1246 

25  o    o 

26  9  54 
28    7    9 

Dec.  2  12    - 

517    8 

7  1328 

9  12   - 

10   034 

12    8    - 

12  18   - 

12  21  35 

15  7  - 
22    234 

22  5    8 

23  14  58 


26    2    X 


O      enters  ^v,  Autumn  com. 

8       Great,  elong.  £.    26    2 

<5'2C b  —  313 

<5^C ^  —  043 

6V(L V—  1 36 

8       Greatest  Hel.  Lat.  S. 

(59C 9  +  6 10 

(58C 8  +  1 41 

nhO 

8       Stationary. 


6  iV 

<5SC 

(5  8  9 

6V(L 

(5  8  0  Inferior. 


s 

8 
3^ 


+ 


X  28 
o  26 

330 

4  57 


$      Stationary. 
8      inft 

DVO 

6  k  a b  —  253 

I2       Stationary. 

8     in  Perihelion. 

<5VC V—  xx8 

8  Stationary. 

(5  ^  C    ......     ^  +  X  34 

dSO 

9  in?S 

tp      Stationary. 

<5  8  C 8  +7   31 

8      Great,  elong.  W.   18  57 

<5  9C 9  +  446 

8      Great.  Hel.  Lat.  N. 
D^O 

(5S(C S  —  043 

y,      stationary. 
6V(L 3^-4  59 

6  kd h  —  24X 

6V(L V  —  I   3 

6  i  a ^  +  3  52 

8  in  tS 

c58C 8+49 

<59C 9+1 31 

9  in  Aphelion. 

(5  SC S  —  X    2 

8      in  Aphelion. 

6V€ if  —  514 

(5  8  0  Superior. 

(5bC I?—  241 

O      enters  Irj ,  Winter  com. 

6VC V  —  056 

6  ^a ^  +  545 
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^^  ^f>  <T  <~<!M  f 

.u:^ 

Reduction  to 

Alti- 

Logp 

I<oDcitude 

Na 

Placr. 

Geocentric 

tude 

{JndudmQ 

from 

i^uiuac. 

Latitude. 

(M#tef/). 

altitude). 

Wasfaingtoo. 

I 

Abbadia,  France    . 

e         / 

■•"43  22 

52.2 

1          tt 
-II    34.4 

69 

9.999317 

h 
-  5 

I     15.7 

2 

Adelaide  .     .     .     . 

-34  55 

38 

+10   52.4 

43 

9.999  526 

+   9 

37  23.92 

3 

Albany,  N.Y    .     , 

+42  39 

12.7 

-II    331 

67 

9.999  336 

-   0 

13       9.0 

4 

Algiers     .     .     .     , 

+36  47 

50 

-II       6.7 

342 

9.999  501 

-  5 

20    24.33 

5 

Allegheny,  Pa  .     . 

+40  28 

58.0 

-II    26.7 

384 

9.999412 

+  0 

II    49.61 

6 

Amherst,  Mass. 

+42  21 

56.5 

-II    32.5 

no 

9.999  346 

-  0 

18      9.85 

7 

Ann  Arbor,  Mich.  . 

-I-42  16 

48.0 

-II    32.3 

285 

9.999  360 

+  0 

26    39.41 

8 

Appleton,  Wis. 

+44  15 

39 

-II  35-4 

238 

9.999  306 

-H  0 

45  20.11 

9 

Arcetri,  Italy    .     , 

+43  45 

14.6 

-II  34.9 

184 

9.999316 

-  5 

53  1712 

lO 

Arequipa,  Peru 

-16  22 

28.0 

+  6  15.2 

2452 

0.000  052 

-  0 

22     4.05 

II 

Armagh,  Ireland    . 

+54  21 

12.7 

-10  59.6 

61 

9.999  040 

-  4  41  40.4 

12 

Athens     .     .     .     , 

+37  58 

19.7 

-II   143 

107 

9-999  456 

-  6 

43     8.70 

13 

Baltimore,  Md. 

+39  17 

48 

-II  21.5 

75 

9.999421 

-  0 

I  49.8 

14 

Bamberg,  Bavaria 

+49  53 

6.0 

-II  26.0 

300 

9.999  167 

-  5 

51  49.43 

15 

Barcelona,  Spain   , 

+41  25 

18 

-II  30.0 

420 

9.999  391 

-  5 

16  43.8 

i6 

Bayswater    .     .     . 

-31  55 

13 

+10  23.5 

30 

9-999  596 

+11 

8     6 

17 

Beloit,  Wis.  .     .     . 

+42  30 

8.4 

-II  32.8 

•      •      • 

9.999  335 

-H  0 

47  51.5 

i8 

Bergen,  Norway    . 

+60  23 

54 

-  9  58.6 

•      •      ■ 

9.998  895 

-  5 

29  28.53 

19 

Berkeley,  Cal.    .     . 

•       +37  52 

23.6 

-II   13.7 

97 

9.999  458 

+  3 

0  46.94 

20 

Berlin,  Prussia  .     . 

+52  30 

16.7 

-II   12.5 

47 

9.999  085 

-  6 

I  50.63 

21 

Berlin,  Prussia  . 

+52  31 

30.7 

-II   12.4 

... 

9.999  081 

-  6 

I  43.23 

22 

Berlin,  Prussia  . 

+5^  29 

7 

-II   12.6 

38 

9.999  084 

-  6 

2  1 0.0 

23 

Berne,  Switzerland 

^       +46  57 

8.7 

-II  34.2 

573 

9.999  260 

-  5 

38     1.51 

24 

Besangon,  France 

+47  14 

590 

-II  33.7 

310 

9-999  235 

-  5 

32  12.95 

25 

Bethlehem,  Pa. 

+40  36 

23.1 

-II  27.2 

... 

9-999  383 

-  0 

6  43.93 

26 

Birr  Castle,  Irelanc 

1      +53     5 

47.0 

-II     8.7 

56 

9.999  071 

-  4 

36  34  9 

27 

Bloomington,  Ind. 

+39     9 

54 

-II  20.8 

266 

9.999  437 

+  0 

38  38 

28 

Bogota     .     .     . 

+  4  36 

15-4 

-  I  510 

2634 

0.000  170 

-  0 

II   21.58 

29 

Bombay,  India 

+18  53 

45 

-  7     5-2 

19 

9-999  849 

-  9 

59  31.52 

30 

Bonn,  Prussia   .     . 

+50  43 

45.0 

-II  22.3 

62 

9-999  130 

-  5 

36  39.00 

31 

Bordeaux,  France 

+44  50 

7.2 

-II  35-6 

73 

9.999  281 

-  5 

6  10.24 

32 

Boston,  Mass.    . 

+42  20 

58 

-II  32.5 

•      »      • 

9.999  339 

-  0 

23  567 

33 

Bothkamp,  Prussis 

t      +54  12 

9.6 

-II     0.8 

32 

9-999  042 

-  5 

48  47.0 

34 

Bremen,  Germany 

+53     4 

36 

-II     8.8 

•      •      • 

9-999  067 

-  5 

43  31.7 

35 

Breslau,  Prussia 

+51     6 

55-8 

-11  20.4 

147 

9.999  126 

-  6 

16  24.57 

36 

Brisbane  .     .     .     . 

-27  28 

0 

+  9  28.3 

•      •      • 

9.999  691 

-H  8 

39  37.8 

37 

Brussels,  Belgium 

+50  47 

55-5 

-II  21.9 

100 

9.999  131 

-  5 

25  42.7 

38 

Budapest,  Hungar 

V     +47  29 

34-7 

-II  33-2 

•      ■      • 

9.999  208 

-  6 

24  311 

39 

Cambridge,  Eng.    . 

+52  12 

516 

-II   14.3 

26 

9.999  090 

-  5 

8  38.53 

40 

Cambridge,  Mass.  , 

+42  22 

47.6 

-II  32.6 

24 

9-999  340 

-  0 

23  44.73 

41 

Cape  of  Good  Hop< 

i      -33  56 

3.6 

+10  43.6 

16 

9.999  548 

-  6 

22  10.54 

42 

Carloforte     .     .     . 

+39     8 

9 

-II  20.8 

18 

9.999421 

-  5 

41  30.7 

43 

Catania,  Sicily  .     . 

+37  30 

133 

-II   1 1.4 

47 

9.999  464 

-  6 

8  36 

44 

Charkow,  Russia   . 

+50    0 

9.6 

-II  25.5 

138 

9.999  153 

-  7 

33  11-55 

45 

Charlottesville,  Va 

+38     2 

1.2 

-II   14.6 

250 

9.999  464 

+  0 

5  49-44 

[Eph 
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1 

Longitude  prom  Grbbnwich.       Reduction 

from  Gr. 
Sid.  Time 

No. 

of  Mean 

Noon  to 

Dbscription. 

In  Time. 

In  Arc. 

Ixxral 
S.  T.  M.  N. 

h     m       s 

0       t       ft 

8 

I 

+   0     7     O.I 

+      145     1.5 

+         1. 15 

Obs.  Paris  Academy  of  Science,  Hendaye. 

2 

-   9  1420.30 

-13835    4-5 

-     91.06 

South  Australia. 

3 

+  4  55    6.8 

+  73  46  42.0 

+    48.48 

Dudley  Obs.     Old  Obs.  36".8  N.,  6*79  E. 

4 

-012    8.55 

-     3    2    8.2 

-         2.00 

At  Bouzar^ah,  near  Algiers.  Old  Obs.3'.8  S.,8«  E. 

5 

+  5  20    5.39 

+  80    I  20.8 

+     52.58 

Univ.  of  Pittsburgh.    Old  Obs.,  76".4  S.,  2-.46  E. 

6 

+  4  50    5.93 

+  72  31  29.0 

+    47.66 

Amherst  College  Obs.   Old  Obs.  2o".6  N..iV26  E. 

7 

+  5345519 

-H  83  43  47.8 

+     55.02 

Detroit  Obs.  of  the  University  of  Michigan. 

8 

+  5  53  35.89 

+  88  23  58.4 

+     58.09 

Underwood  Obs.  of  the  Lawrence  University. 

9 

-045    1.34 

-  II  15  20.1 

-         7.40 

Near  Florence. 

lo    +446  11.73 

+  71  32  56.0 

+    47.02 

Branch  of  the  Harvard  College  Observatory. 

II     +  02635.4 

+     63851.0 

+    4-37 

University  Observatory. 

12 

-  I  3452.92 

-  2343  13.8 

-  15.59 

National  Observatory  of  Greece. 

13 

+  56  26.0 

+  76  36  30 

+  50.34 

Johns  Hopkins  University  Observatory. 

14    -  04333.65 

-  105324.8 

-     7.16 

Remeis  Observatory. 

15  :-  0  8 28.0 

-270 

-     1.39 

Fabra  Obs.  of  the  Royal  Acad,  of  Sci.  and  Arts. 

16 

-  7  43  38 

-115  54  30 

-  76.16 

International  Latitude  Obs.     West  Australia. 

17 

+  5  56    7.3 

+  89    I  49.5 

+  58.50 

Smith  Observatory  of  Beloit  College. 

18 

-  021  12.75 

-     5  18  II. 2 

-     3.48 

Observatory  of  Naval  School. 

19    +  8    9    2.72 

-HI  22  15  40.8 

-»-  80.34 

Student's  Obs.  of  the  University  of  California. 

20    -  0  53  34.85 

-   132342.8 

-    8.80 

Royal  Obs.     Old  Obs.  56".4  N.,  oV39  W. 

21   '-  05327.45 

-    13  21  51.8 

-    8.78 

Urania  Observatory. 

22     !-    05354.2 

-    132833 

-     8.86 

Treptow  Observatory. 

23  -  0  29  45.73 

-      7  26  26.0 

-    4.89 

Observatory  of  the  Cantonal  University. 

24   -  02357.17 

-      55917.6 

-     3.94 

National  Observatory. 

25  ;+  5  1 31-85 

+   75  22  57.8 

+  49-53 

Sayre  Obs.  of  Lehigh  Univ.  at  South  Bethlehem. 

26  +  0  31 40.9 

+      75513.5 

+     5.20 

Private  observatory  of  the  Earl  of  Rosse. 

27  +  5  46  54 

+  86  43  30 

+  56.99 

Kirkwood  Obs.  of  the  University  of  Indiana. 

28  1+  45654.20 

+  74  13  33.0 

+  48.77 

National  Obs.  of  the  Republic  of  Colombia. 

29  -  451 15.74 

-  724856.1 

-  47.85 

Government  Obs.     Colaba. 

30  -  0  28  23.22 

-    7    548.3 

-    4.66 

Royal  University  Observatory. 

31   +  0  2  5.54 

+    031  23.1 

+    0.34 

Observatory,  Univ.  of  Bordeaux  at  Floirac. 

32  1+  4  44 19.1 

+  714  46.5 

+  46.71 

Obs.  of  Boston  Univ.     Old  Obs.  34"  N.,  4Vi  E. 

33 

-  04031.2 

-  10    748.0 

-     6.66 

Observatory  of  Herr.  von  Bfilow. 

34 

-035  15.9 

-    84858.5 

-    5.79 

Formerly  Giber's  Observatory. 

35 

-  I    8    8.79 

-  17    2  II. 8 

-  11.20 

Royal  University  Observatory. 

36 

-10  12    6.4 

-153    I  36 

-100.55 

Queensland,  Australia. 

37 

-  0  17  26.9 

-    42143.5 

-     2.87 

Royal  Obs.  of  Belgium.  Old  Obs.3'i8"N.,i«.8  B. 

38 

-  I  16  15.3 

-  19    349.5 

-  12.53 

University  Observatorv. 

39 

-  0   022.75 

-    0    541.2 

-    0.06 

University  of  Cambridge  Observatory. 

40 

+  44431.05 

+  71    7  45.8 

+  46.74 

Harvard  College  Observatory. 

41 

-  1  13  54.76 

-  18  2841.4 

-  12.14 

Royal  Observatory. 

42 

-  03314.9 

-    81843.5 

-     5.46 

Intemat.  Lat.  Obs.,  Sardinia. 

43 

-  I    020 

-  15    5    0 

-    9.91 

Royal  Astrophysical  Obs.  of  the  University.     . 

44 

-  2  24  55.77 

-  36  13  56.6 

-  23.81 

University  Observatory. 

45 

+  5  14    5.22 

+  7831  18.3 

+  51.60 

Leander  McCormick  Obs.  of  Univ.  of  Virginia. 

[Eph  15] 
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^^^^#^4V4Mk  4M_ 

.U!^ 

Reduction  to 

Alti- 

l^o^p 

T/mtitude 

No. 

PlACS. 

LaCOgnipMiv 

Geocentric 

tude 

Unduditt^ 

i^ttuiuae. 

Latitude. 

(Mc/erx). 

altitudt). 

WashinftoiL. 

46 

Chicago,  111.      .     . 

0        / 
+41    50 

I.O 

-II  31-2 

•        •        • 

9.999  352 

h 
+  0 

m         1 
42    11.06 

47 

Christiania,  Norway 

+59  54  44.0 

-10    4.6 

25 

9.998  908 

-  5 

51      9.30 

48 

Cincmnati,  Ohio    . 

+39     8 

19.5 

-II  20.7 

249 

9.999  437 

+   0 

29   25.62 

49 

Cleveland,  Ohio     . 

+41  30 

14.5 

-II  30.2 

212 

9.999  375 

+  0 

18    10.04 

50 

Clinton,  N.  Y.   .     . 

+43     3 

17.0 

-II  33-9 

276 

9.999  340 

-  0 

6  38.33 

51 

Coimbra,  Portugal 

+40  12 

24.5 

-II  25.6 

99 

9.999  4XX) 

-  4 

34  32.7 

52 

Columbia,  Mo.  .     . 

+38  56 

51.7 

-II   19.7 

225 

9.999  440 

+  I 

I     2.55 

53 

Columbus,  Ohio     . 

+39  59 

50-4 

-II  24.7 

■  •      •        • 

9.999  398 

+  0 

23  46.8 

54 

Copenhagen .     .     . 

+55  41 

12.6 

-10  48.6 

14 

9.999  005 

-  5 

58  34.48 

55 

Cordoba  .... 

-31  25 

15.2 

+10  i8.o 

434 

9.999  634 

-  0 

51  27.56 

56 

Cracow,  Austria     . 

+50    3 

52.0 

-11  25.2 

220 

9.999  157 

-  6 

28     6.06 

57 

Dantzig   .... 

+54  '21 

18.0 

-lo  59.6 

3 

9.999  036 

-  6 

22  55.4 

58 

Dehra  Dun,  India . 

+30  18 

51.8 

-10    5.3 

687 

9.999  676 

-ID 

20  29.25 

59 

Denver,  Colo.    .     . 

+39  40  36.4 

-II  23.3 

1650 

9.999519 

+    I 

51  31.85 

60 

Des  Moines,  Iowa  . 

+41  36 

0 

-II  30.5 

296 

9.999  378 

+    I 

6  14.78 

61 

Dorpat,  Russia 

+58  22 

47.1 

-10  22.1 

65 

9.998  945 

-  6 

55     907 

62 

Dresden,  Saxony   . 

+51     2 

16.8 

-n  20.8 

•   .  . 

9.999  118 

-  6 

3  10.63 

63 

Dublin,  Ireland 

+53  23 

I3.I 

-II     6.7 

86 

9.999066 

-  4 

42  54.7 

64 

Dun  Echt,  Scotland 

+57     9 

36 

-10  34.8 

141 

9.998  979 

-  4 

58  35.8 

65 

Durham,  England 

+54  46 

6.2 

-10  56.4 

107 

9.999  033 

-  5 

I  56.03 

66 

Dtisseldorf ,  Prussia 

+51   12 

25.0 

-II  19.9 

26 

9.999  1 15 

-  5 

35  20.8 

67 

Edinburgh,  Scotland 

+55  55 

28.0 

-10  46.5 

134 

9.999007 

-  4 

55  31.6 

68 

Edinburgh,  Scotland 

+55  57 

23.2 

-lo  46.2 

106 

9.998  995 

-  4 

55  32.7 

69 

Elmira,  N.  Y.    .     . 

+42     6 

25 

-II  31.9 

... 

9.999  345 

-  0 

X     1.88 

70 

Evanston,  111.    .     . 

+42     3 

33.4 

-II  31-8 

175 

9.999  358 

+  0 

42  26.5 

71 

Flagstafif,  Ariz. 

+35  12 

30.4 

-10  54.7 

2210 

9.999  667 

+  2 

18  28.79 

72 

Gaithersburg,  Md. 

+39     8 

132 

-II  20.7 

165 

9.999431 

+  0 

0  31-95 

73 

Geneva,  N.  Y.  .     . 

+42  52 

46.2 

-II  33-6 

152 

9.999  336 

-  0 

0  14.78 

74 

Geneva,  Switzerland 

+46  II 

58.8 

-II  35-2 

406 

9.999  268 

-  5 

32  5249 

75 

Genoa,  Italy       .     . 

+44  25 

9.3 

-II  35-5 

105 

9.999  293 

-  5 

43  57." 

76 

Georgetown,  D.  C. 

+38  54 

26.7 

-II   19.5 

46 

9.999  429 

+  0 

0    2.48 

77 

Glasgow,  Mo.     .     . 

+39  13 

45.6 

-II  21. 1 

227 

9.999  433 

+  I 

3    2.30 

78 

Glasgow,  Scotland 

+55  52 

42.8 

-10  46.9 

55 

9.999  003 

-  4  51     5.23 

79 

Gotha,  Germany    . 

+50  56 

37.9 

-II  21.2 

320 

9.999  142 

-  5 

51     6.27 

80 

Gottingen,  Prussia 

+51  31 

47.9 

-II   18.2 

160 

9.999  116 

-  5 

48    2.07 

81 

Greencastle,  Ind.   . 

+39  38  46.6 

-II  23.1 

262 

9.999  425 

+  0 

39    8.56 

82 

Greenwidi,  England 

+51  28 

38.1 

-II   18.5 

47 

9.999  1 10 

-  5 

8  15.78 

83 

Hamburg,  Germany 

+53  28 

46.0 

-II     6.1 

40 

9.999060 

-  5 

49  14.3 

84 

Hamburg,  Germany 

+53  33 

7.0 

-II     5-6 

25 

9.999  057 

-  5 

48    9.6 

85 

Hamburg,  Germany 

+53  32 

51.8 

-II     5-6 

30 

9.999  058 

-  5 

48    9.20 

86 

Hanover,  N.  H. 

+43  42 

15.3 

-II  34.8 

183 

9.999  317 

-  0 

19    7.87 

87 

Haverford,  Pa. 

+40    0 

40.1 

-II  24.8 

•      •      • 

9.999  398 

-  0 

7    3.08 

88 

Heidelberg,  Baden 

+49  23 

55.2 

-II  27.8 

570 

9.999  198 

-  5  43    8.91 

89 

Heidelberg,  Baden 

+49  23 

54.9 

-11  27.8 

562 

9.999  198 

-  5  43  10.03 

90 

Helsingfors,  Finland 

+60     9  42.6 

-10     1.5 

38 

9.998  903 

-  6 

48    4-93 

91 

Her^ny,  Hungary  . 

+47  15  47.4 

-II  33.7 

229 

9.999  229 

-  6 

14  40.5 

(Eph  15I 


OBSERVATORIES,  1916. 


673 


LONGITUDB    FROM 

1 

Grrbnwich.       Reduction 

1 

from  Or. 
Sid.  Time 

No. 

of  Mean 

Description. 

In  Time. 

In  Arc. 

Noon  to 

Local 

S.  T.  M.  N. 

h      m       s 

1 
•       /       // 

H 

46 

+5  50  26.84 

+ 

873642.6 

+57-57 

Old  Obs.;  traosf erred  to  Evanston,  111.,  in  1887. 

47 

-0  42   5352 

— 

1043  22.8 

-  705 

Observatory  of  the  University. 

48 

+5  37  41.40 

+ 

84  25  21.0 

+5548 

Univ.Obs.onMt.Lookout.01dObs.i^53^^S.i7*.6W. 

49 

+5  26  25.82 

+ 

81  36  27.3 

+53.62 

Obs.  of  Case  School  of  Applied  Science. 

50 

+5    I  37.45 

+ 

752421.7 

+49.55 

Litchfield  Obs.  of  Hamilton  College. 

51 

■H>  33  43.x 

+ 

8  25  46.5 

+  5.54 

Royal  Astronomical  Observatory  of  Portugal. 

52 

+6    9  18.33 

+ 

92  19  35.0 

+60.67 

La>vs  Observatory  of  the  University  of  Missouri. 

53 

+5  32    2.6 

+ 

83    039.0 

+54.55 

Emerson  McMillan  Obs.  of  Ohio  State  Univ. 

54 

-0  50  18.70 

— 

123440.5 

-  8.26 

University  Observatory,  Denmark. 

55 

+4  16  48.22 

+ 

6412    3.3 

+42.19 

National  Observatory  of  Argentine  Republic. 

56 

-I  19  50.28 

— 

19  57  34.2 

-13.12 

Royal  University  Observatory. 

57 

-I  14  39.6 

- 

183954.0 

-12.26 

Western  Prussia. 

58 

-5  12  13.47 

— 

78    3  22.0 

-51.29 

Obs.  Great  Trigonometric  Survey  of  India. 

59 

+6  59  47.63 

+104  56  54.4 

+68.96 

Chamberlin  Observatory  of  the  Univ.  of  Denver. 

60 

+6  14  30.56 

+ 

93  37  38.4 

+61.52 

Drake  University  Observatory. 

61 

-I  46  53.29 

— 

2643  19.3 

-17.56 

Observatory  Imperial  University  (Jurj^w). 

62 

-0  54  54.85 

— 

13  43  42.7 

-  9.02 

Baron  Engelhardt's  Observatory. 

63 

+0  25  21. 1 

+ 

6  20  16.5 

+  4.16 

Observatory  of  Trinity  College  at  Dunsink. 

64 

+0    9  40.0 

+ 

2  25    0.0 

+  1.59 

Pormcly  Lord  Crawford's  Observatory. 

65 

+0    6  19.75 

+ 

I  34  56.3 

+  1.04 

Observatory  of  the  University. 

66 

-0  27    5.0 

— 

646  15.0 

-  4.45 

Mtmicipal  Observatory,  Bilk. 

67 

+0   12  44.2 

+ 

311    3.0 

+  2.09 

Royal  Obs.  of  Scotland,  Blackford  Hill. 

68 

+0  12  43.1 

+ 

3  1046.5 

+  2.09 

aty  Observatory,  Calton  Hill. 

69 

+5    7  13.90 

+ 

76  48  28.5 

+50.47 

Elmira  College  Observatory. 

70 

+5  50  42.3 

+ 

87  40  34.5 

+57.61 

Dearborn  Observatory  of  North  Western  Univ. 

71 

+7  26  44.57 

-1-11141    8.6 

+73.39 

Lowell  Observatory. 

72 

+5    847.73 

+ 

77  1 1  56.0 

+50.73 

International  Latitude  Observatory. 

73 

+5    8     1. 00 

+ 

77   015.0 

+50.60 

Smith  Observatory. 

74 

-0  24  36.71 

— 

6    9  10.7 

-  4-04 

Mimicipal  Observatory. 

75 

-0  35  41.33 

— 

8  55  20.0 

-  5.86 

Hydrographic  Institute. 

76 

+5    8  18.26 

+ 

77    433.9 

+50.65 

Georgetown  College  Observatory,  Washington. 

77 

+6  n  18.08 

+ 

924931.2 

+61.00 

Morrison  Observatory. 

78 

+0  17  10.55 

+ 

4  17  38.3 

+  2.82 

University  Observatory. 

79 

-0  42  50.49 

— 

104237.3 

-  7.04 

Ducal  Observatory,  Saxe-Coburg-Gotha. 

80 

-0  39  46.29 

— 

9  56  34.3 

-  6.53 

Royal  University  Observatory. 

81 

+5  47  24.34 

+ 

8651    5.1 

+57.07 

McKim  Observatory  of  De  Pauw  University. 

82 

0    0    0.00 

0   0   0.0 

0.00 

Royal  Observatory. 

83 

-0  40  58.5 

— 

10  14  37.5 

-  6.73 

New  Observatory,  Bergedorf. 

84 

-0  39  53.8 

— 

9  58  27.0 

-  6.55 

Old  Observatory. 

85 

-0  39  5342 

V 

95821.3 

-  6.55 

Imperial  Marine  Observatory. 

86 

+4  49    7.91 

+ 

72  1658.7 

+47.50 

Shattuck  Observatory  of  Dartmouth  College. 

87 

+5     I  12.70 

+ 

75  18  10.5 

+49.48 

Haverford  College  Observatory. 

88 

-0  34  53.13 

— 

8  43  17.0 

-  5-73 

Astronomical  Institute,  Kdnigstuhl. 

89 

-0  34  5425 

— 

8  43  33.7 

-  573 

Astrophysical  Institute,  K&nigstuhl. 

90    -I  39  4915 

— 

245717.3 

-16.40 

University  Observatory. 

91 

-I     6  24.7 

— 

16  36  10.5 

-10.91 

Astrophysical  Obs.,  near  Steinamanger. 
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[Bph  X 


.«.i. 

Reduction  to 

Alti- 

Loff/» 

u 

No. 

Placb. 

GcogcvpEuc 
LaUtude. 

Geocmtric 
Latitude. 

tude 
{MtUrs). 

ilndudmff 
aUitudt). 

from 
Wuhinftoci. 

92 

Hong  Kong,  China 

•       1 
+22    18 

134 

-  8 

7.4 

34 

9-999  793 

h 
+11 

m          fl 

15       2.36 

93 

Iowa  City,  Iowa 

+41    40 

0 

-II 

30.7 

183 

9-999  369 

+   0 

57  50 

94 

Ithaca,  N.  Y.    .     . 

+42    26 

47.3 

-II 

32.6 

256 

9-999  354 

-   0 

2   19.79 

95 

Jamaica, West  Indies 

+18    24 

51 

-  6 

55-9 

•          ■         ■ 

9-999  855 

+  0 

3   13.70 

96 

Jena,  Saxe- Weimar 

+50  55 

34.9 

-II 

21.3 

156 

9.999  131 

-5 

54  36.05 

97 

Jena,  Saxe- Weimar 

+50  56 

II.O 

-II 

21.3 

174 

9.999  132 

-  5 

54  36.56 

98 

Johannesburg   .     . 

-26  10 

54-5 

+  9 

9.8 

1806 

9.999  840 

-  7 

0  33.8 

99 

Kalocsa   .... 

+46  31 

41-7 

-II 

34.8 

117 

9.999  240 

-  6 

24  10.12 

100 

Kasan,  Russia  .     . 

+55  50 

20.0 

-10 

47-3 

98 

9,999007 

-  8 

23  32.3 

lOI 

Kasan,  Russia  .     . 

+55  47 

243 

-10 

47.7 

79 

9.999007 

-  8 

24  44.82 

102 

Kew,  Eng.    .     .     . 

+51  28 

6 

-II 

18.5 

II 

9.999  108 

-  5 

7     0.7 

103 

Kief,  Russia      .     . 

+50  27 

10.5 

-II 

235 

182 

9-999  145 

-  7 

10  16.42 

104 

Kiel,  Prussia     .     . 

+54  20 

27.6 

-10 

59-7 

48 

9.999  040 

-  5 

48  51-33 

105 

Kis-Kartal    .     .     . 

+47  41 

54-8 

-II 

32.8 

•      •      • 

9.999  202 

-  6 

26  27.5 

106 

Konigsberg,  Prussia 

+54  42 

50.4 

-10 

56.8 

22 

9.999  029 

-  6 

30  14-82 

107 

Kremsmiinster .     . 

+48     3 

23.1 

-II 

32.0 

384 

9.999  220 

-  6 

4  47.37 

108 

La  Plata  .... 

-34  54 

30.3 

+10 

52.2 

12 

9-999  524 

-  I 

16  38.8 

109 

Lawrence,  Kansas 

+38  57 

26 

-II 

7.8 

311 

9-999  495 

+  I 

12  42 

no 

Leiden,  Netherlands 

+52     9 

20.0 

-II 

14.6 

4 

9-999  090 

-  5 

26  11.95 

III 

Leipzig,  Saxony     . 

+51  20 

5-9 

-II 

19.2 

119 

9.999  118 

-  5 

57  49.76 

112 

Li^ge,  Belgium 

+50  37 

7 

-II 

22.8 

127 

9.999  137 

-  5 

30  31-0 

113 

Lisbon,  Portugal    . 

+38  42 

30.5 

-II 

18.5 

94 

9-999  437 

-  4  31  31.10 

114 

Liverpool,  Eng. 

+53  24 

4.8 

-II 

6.6 

62 

9-999  064 

-  4 

55  58.45 

115 

Lund,  Sweden  .     . 

+55  41 

51.6 

-10 

48.5 

38 

9.999  006 

-  6 

I     0.79 

116 

Lussinpiccolo    .     . 

+44  32 

II.O 

-II 

35-5 

42 

9.999  286 

-  6 

6     8.19 

117 

Lyons,  France  .     . 

+45  41 

41.0 

-II 

35.5 

300 

9-999  274 

-  5 

27  24.33 

118 

Madison,  Wis.   .     . 

+43     4 

36.8 

-11 

33-9 

292 

9-999  340 

+  0 

49  22.15 

119 

Madras,  India   .     . 

+13     4 

8.0 

-  5 

5.5 

7 

9-999  926 

-10 

29  14.90 

120 

Madrid,  Spain   .     . 

+40  24 

29,7 

-II 

26.4 

655 

9-999  433 

-  4  53  30.66 

121 

Manila,  P.  I.      .     . 

+14  35 

25 

-  5 

38^.2 

3 

9.999  908 

+10 

47  54 

122 

Mare  Island,  Cal.   . 

+38     5 

55.8 

-II 

15.0 

22 

9-999  447 

+  3 

0  49.8 

123 

Markree,  Ireland    . 

+54  10 

31.8 

-11 

I.O 

45 

9.999  044 

-  4  34  27.4 

124 

Marseilles,  France . 

+43  18 

17-5 

-II 

34-3 

75 

9.999  320 

-  5 

29  50.37 

125 

Mauritius      .     .     . 

-20     5 

39 

+  7 

27.7 

55 

9-999  832 

-  8 

58  28.4 

126 

Melbourne,  Victoria 

-37  49 

53-4 

+11 

13.4 

28 

9-999  454 

+  9 

II  50.2 

127 

Meudon,  France 

+48  48 

18 

-II 

29.8 

162 

9.999  185 

-  5 

17  1 1.4 

128 

Middletown,  Conn. 

+41  33 

16.0 

-II 

30.4 

•      •      • 

9-999  359 

-  0 

17  38.60 

129 

Milan,  Italy .     .     . 

+45  27 

59-3 

-II 

35-6 

120 

9.999  268 

-  5 

45     1.70 

130 

Minneapolis,  Minn. 

+44  58 

40.0 

-II 

35-7 

260 

9.999  290 

+  I 

4  41.06 

131 

Mizusawa,  Japan  . 

+39     8 

3.6 

-II 

20.7 

62 

9.999  424 

+  9 

27  13.47 

132 

Modena,  Italy  .     . 

+44  38 

52.8 

-II 

35-6 

•      •      • 

9.999  280 

-  5 

51  58.7 

133 

Montreal,  Canada  . 

+45  30 

17.0 

-II 

35-6 

67 

9.999  263 

-  0 

13  57-15 

134 

Moscow,  Russia     . 

+55  45 

19.8 

-10 

48.0 

150 

9.999012 

-  7 

38  32.87 

135 

Mount  Hamilton    . 

+37  20 

25.6 

-II 

10.4 

1283 

9.999  552 

+  2 

58  19." 

136 

Mount  Wilson  .     . 

+34  12 

59-5 

-10 

46.2 

1800 

9.999  663 

+  2 

43  58.55 
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LONOITUDB  FROM  GrBBNWICH. 


No, 


In  Time. 


In  Arc. 


h  m   8 

0  /  '/ 

92  -7  36  41.86 

-114  1027.9 

93 

+6  6  6 

+  91  31  30 

94 

+5  5  55.99 

+  76  28  59.9 

95 

+5  II  29.48 

+  77  52  22.2 

96 

-0  46  20.27 

-  II  35  4.0 

97 

-0  46  20.78 

-  II  35  11-7 

98 

-I  52  18.0 

-  28  4  30.0 

99 

-I  15  54.34 

-  18  58  35.1 

100 

-3  15  16.5 

-  48  49  7.5 

lOI 

-3  16  29.04 

-  49  7  15.6 

102 

-K)   I  15. 1 

+  01846.5 

103 

-2   2   0.64 

-  3030  9.6 

104 

-0  40  35-55 

-  10  853.3 

105 

-I  18  II. 7 

-  193255.5 

106 

-I  21  59.04 

-  202945.6 

107  -0  56  31.59 

-  14  753.9 

108 

+3  51  37-0 

+  57  54  15.0 

109  +6  20  58 

+  95  14  30 

no  -0  17  56.17 

-  4  29  2.6 

III 

-0  49  33.98 

-  12  23  29.7 

112 

-0  22  15.2 

-  5  33  48.0 

113  +036  44-68 

+  911  10.2 

114  +0  12  17.33 

+  3  420.0 

115  -0  52  45.01 

-  13  II  151 

116 

-0  57  52.41 

-  14  28  6.1 

117 

-0  19  8.55 

-4  47  8.3 

118  +5  57  37.93 

+  89  24  29.0 

119 

-5  20  59.12 

-  80  14  46.8 

120; +0  14  45.12 

j+  341  16.8 

121 

-8  3  50 

-1205730 

122 

+8  9  5.6 

+122  i6  24.0 

123 

+0  33  48.4 

+  8  27  6.0 

124-0  21  34.59 

-  5  23  38.9 

i25i-3  50  12.6 

-  57  33  9.0 

126 

-9  39  54.0 

-144  58  30.0 

127 

-0  8  55.6 

-213  54.0 

128  +4  50  37.18 

+  72  39  17.7 

129  -0  36  45.92 

-  9  II  28.8 

130 

+6  12  56.84 

+  93  14  12.6 

131 

-9  24  30.75 

-141  741.3 

132 

-0  43  42.9 

-  10  55  43.5 

133 

+4  54  18.63 

+  73  34  39.4 

134 

-2  30  17.09 

-  37  34  16.3 

135 

+8  6  34.89 

+121  3843.3 

136 

+7  52  14.33 

+118  334.9 

Reduction 
from  Or. 

Sid.  Time 

of  Mean 

Noon  to 

Local 

S.  T.  M.  N. 


-75.01 
+60.14 
+50.26 

+51-17 

-  7.61 

-  7.61 

-18.45 
-12.47 

-32.08 

-32.28 

+  0.21 
-20.04 

-  6.67 
-12.85 

-13.47 

-  9.29 
+38.05 
+62.58 

-  2.95 

-  8.14 

-  3.66 
+  6.04 
+    2.02 

-  8.67 

-  951 

-  3.14 

+58.75 

-52.73 
+    2.42 

-79.48 

+80.35 

+    5.55 

-  3.54 
-37.82 

-95.26 

-  1.47 

+47.74 

-  6.04 

+61.27 
-92.74 

-  7.18 

+48.35 
-24.69 

+79.93 
+77.58 


DSSCKIPTION. 


British  Colonial  Observatory. 
Obs.  of  the  State  Univ.  of  Iowa. 
Observatory  of  Cornell  University. 
Mr.  Hairs  Observatory,  Montego  Bay. 
University  Observatory. 

The  late  Dr.  Winkler's  Observatory. 
Union  Observatory,  Transvaal. 
Haynald  Obs.,  Hungary. 
Englehardt  Observatory. 
Imperial  Univ.  Observatory. 

Meteorlogical  Obs.,  Kew  Gardens,  London. 

Imperial  University  Observatory. 

Old  position  of  Transit  Circle,  o^^.p  N.,  0P.12  E. 

Near  Asz6d,  Hungary. 

Royal  University  Observatory. 

Obs.  of  the  Benedictines,  Austria. 
Obs.  National  Univ.,  Argentine  Republic. 
Obs.  of  the  State  Univ.  of  Kansas. 
University  Observatory. 
University  Observatory. 

University  Observatory,  Cointe. 
Royal  Astronomical  Obs.,  Tapada. 
Bidston,  Birkenhead. 
Royal  Observatory  of  the  University, 
Manora  Observatory,  Austria. 

Obs.  of  the  Univ.,  St.  Genis,  Laval. 
Washburn  Obs.  of  Univ.  of  Wisconsin. 
Pounded  by  East  India  Company. 
Ast.  and  Meteorological  Observatory. 
Meteorological  Observatory. 

Chronometer  and  Time  Station,  Navy  Yard. 
Obs.  of  Col.  Cooper,  near  Collooney. 
National  Obs. ,  Univ.  of  Aix-Marseilles. 
Royal  Alfred  Observatory,  Port-Louis. 
State  Obs.;  transf.  from  Williamstown  in  x86i. 

Seine-et-Oise,  near  Paris. 

Wesleyan  University  Observatory. 

Royal  Observatory,  Brera. 

Obs.  of  the  State  University  of  Minnesota. 

International  Latitude  Observatory. 

Ducal  Observatory. 

McGill  University  Observatory. 

Obs.  of  the  Imperial  University,  Presnia. 

Lick  Obs.  of  the  University  of  California. 

Solar  Observatory,  near  Pasadena,  Cal. 


CEph  xsl 


676 


OBSERVATORIES,  1915. 


[Bph 


.1.:- 

Reduction  to 

Alti- 

Logp 

Loncitiide 

No. 

Placb. 

Geograpuic 
Latitude. 

Geocentric 

tude 

{Indudinc 

from 

Latitude. 

{Mtttrs). 

altitude). 

Washington 

137 

Munich,  Bavaria    . 

0       / 

+48     8 

45.5 

1         ti 
-II    31.7 

528 

9.999  227 

h 
-  5 

m           s 

54  41.85 

138 

Naples,  Italy     .     . 

+40  51 

46.3 

-II    28.1 

154 

9.999  387 

-    6 

5  17-51 

139 

Nashville,  Tenn.     . 

+36     8 

54-4 

-II       2.0 

•         •         • 

9.999  494 

+   0 

38  564 

140 

Natal,  S.  Africa     . 

-29  50 

46.6 

+  9  59-6 

79 

9.999  645 

-  7 

12  16.96 

141 

NeuchAtel     .     .     . 

+46  59 

506 

-II  34.1 

488 

9-999  254 

-  5 

36     5.71 

142 

New  Brunswick, N.J. 

+40  30 

1.3 

-II   26.7 

21 

9-999  387 

-  0 

ID   28.4 

143 

New  Haven,  Conn. 

+41   19 

22.3 

-II  29.6 

40 

9.999  368 

-  0 

16   35.20 

144 

New  York,  N.Y.   . 

+40  48 

34-6 

-II   27.9 

•      ■      • 

9-999  378 

-  0 

12    26 

145 

Nice,  France      .     . 

+43  43 

16.9 

-II  34-9 

376 

9-999  330 

-  5 

37  27.96 

146 

NikolaiefF,  Russia  . 

+46  58 

21.8 

-II  34.2 

55 

9.999  225 

-  7 

16     9.58 

147 

Northampton,  Mass. 

+42   19 

2 

-II  32.4 

81 

9-999  345 

-  0 

17  42.7 

148 

Northfield,  Minn.  . 

+44  27 

41.6 

-II  35-5 

320 

9.999  307 

+  I 

4  20.03 

149 

Oakland,  Cal.    .     . 

+37  48 

5 

-II    132 

II 

9.999  454 

+  3 

0  50.77 

150 

Odessa,  Russia .     . 

+46  28 

37.9 

-II  34.9 

•      •      • 

9.999  234 

-  7 

II    18.0 

151 

Odessa,  Russia  .     . 

+46  28 

36.7 

-II  34-9 

55 

9.999  237 

-  7 

II   17.88 

152 

O-Gyalla,  Hungary 

+47  52 

27-3 

-II  32.4 

113 

9.999  206 

-  6 

21     1.32 

153 

Omaha,  Nebr.  .     . 

+41   16 

5.6 

-II   29.5 

344 

9-999  390 

+  I 

15  3118 

154 

Oncativo,  Arg.  Rep. 

-31  55 

10 

+10  23.5 

280 

9.999613 

-  0 

53  31.0 

155 

Orono,  Maine    .     . 

+44  53 

58 

-II  35-6 

41 

9-999  277 

-  0 

33  35-5 

156 

Ottawa,  Canada    . 

+45  23 

37.6 

-II  35.6 

85 

9.999  267 

-  0 

5  23.78 

157 

Oxford,  Miss.     .     . 

+34  22 

12.6 

-10  47.5 

•      •      • 

9-999  536 

+  0 

49  51.3 

158 

Oxford,  Eng.     .     . 

+51  45 

35-4 

-II   16.9 

65 

9.999  104 

-  5 

3  132 

159 

Oxford,  Eng.     .     . 

+51  45 

34-2 

-II   16.9 

64 

9.999  104 

-  5 

3  15.4 

160 

Padua,  Italy     .     . 

+45  24 

5 

-II  35-6 

30 

9.999  263 

-  5 

55  44.97 

161 

Palermo,  Sicily 

+38     6 

44.0 

-II   151 

72 

9.999  450 

-  6 

I  41.68 

162 

Paris,  France    .     . 

+48  50 

II. 2 

-II   29.8 

61 

9-999  178 

-  5 

17  36.75 

163 

Perth 

-31  57 

8.9 

+10  23.8 

61 

9-999  597 

+11 

8  22.48 

164 

Philadelphia,  Pa.  . 

+39  58 

2.1 

-II  24.6 

74 

9.999  404 

-  0 

7    9.2 

165 

Pola,  Austria     .     . 

+44  51 

48.7 

-II  35-6 

30 

9.999  277 

-  6 

3  38.67 

166 

Potsdam,  Prussia  . 

+52  22 

56.0 

-II   13.3 

97 

9.999091 

-  6 

0  31.7 

167 

Poughkeepsie,  N.  Y. 

+41  41 

18 

-II   30.8 

46 

9-999  359 

-  0 

12  42.13 

168 

Prague,  Bohemia  . 

+50    5 

158 

-II   25.1 

197 

9-999  155 

-  6 

5  56.1 

169 

Princeton,  N.  J. 

+40  20 

55-8 

-II   26.1 

50 

9-999  393 

-  0 

9  36.34 

170 

Providence,  R.  I.  . 

+41  50 

21 

-II  31.2 

64 

9-999  356 

-  0 

22  39.83 

171 

Providence,  R.  I.   . 

+41  49 

46.4 

-II   31.2 

■      •      • 

9-999  352 

-  0 

22  38.14 

172 

Pulkowa,  Russia    . 

+59  46 

18.7 

-10     6.2 

74 

9.998  914 

-  7 

9  34.42 

173 

Quebec,  Canada 

+46  47 

59-2 

-II  34-4 

90 

9.999  231 

-  0 

23  23.14 

174 

Quito 

-  0  14 

0 

+  0     5.6 

2908 

0.000  198 

+  0 

5  50.88 

175 

Riga,  Russia     .     . 

+56  57 

9.3 

-10  36.9 

t      •      • 

9.998  974 

-  6 

44  43.95 

176 

Rio  de  Janeiro  .     . 

-22  54 

23.6 

+  8  17.7 

61 

9.999  784 

-  2 

15  34.4 

177 

Rome,  Italy      .     . 

+41  53 

53-6 

-II  31.3 

51 

9.999  354 

-  5 

58  11.33 

178 

Rome,  Italy      .     . 

+41  53 

33-5 

-II  313 

65 

9.999  355 

-  5 

58  12.15 

179 

Rome,  Italy      .     . 

+41  54 

4.8 

-II  314 

100 

9-999  357 

-  5 

58     5.25 

180 

San  Fernando   .     . 

+36  27 

42.0 

-II     4-3 

30    9999488 

-  4 

43  26.6 

181 

San  Francisco,  Cal. 

+37  47 

27.9 

-II   13.2 

.   .   . 

9-999  454 

+  3 

I  27.08 
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Reduction 

• 

from  Gr. 

Sid.  Time 

No. 
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DR9CRIPT10N. 

In  Time. 

In  Arc. 

Noon  to 

Local 

S.  T.  M.  N. 

h    m        • 

e        f         ff 

• 

• 

137 

—0  46  26.07 

— 

II   3631.0 

-   7.63 

Royal  Observatory. 

138 

-0  57     1.73 

— 

14  15  26.0 

-   9.37 

Royal  Obs.,  Capo  di  Monte. 

139 

+5  47   12.2 

4- 

8648      3.0 

+5704 

Observatory  of  Vanderbilt  University. 

140 

—2      4      1. 18 

— 

31       0  17.7 

-20.37 

Government  Observatory,  Dtu'ban. 

141 

-0  27  49.93 

— 

6  57  29-0 

-  4.57 

Cantonal  Observatory,  Switzerland. 

142 

+4  57  47.4 

+ 

742651 

+48.92 

Schanck  Obs.,  Rutgers  College. 

143 

+4  51  40.58 

+ 

7255    8.7 

+47.92 

Yale  University  Obs.    Old  Oba  ^S'^.S  S.,i».58  W. 

144 

+4  55  50 

+ 

73  57  30 

+48.60 

Columbia  Univ.  Obs.    Old  Obs.3^  1 1^^,$  S. ,3'.6  B. 

145 

—0  29  12.18 

— 

7  18    2.7 

-   4.80 

Mt.  Gcos,  near  Nice. 

146 

-2    7  53.80 

— 

31  58  27.0 

-21.01 

Naval  Observatory. 

147 

+4  50  33- 1 

+ 

72  38  16.5 

+47.73 

Smith  College  Observatory. 

148 

+6  12  35.81 

+ 

93    857.1 

+61.21 

Goodseli  Observatory  of  CsulcUm  CoiUege. 

149 

+8    9    6.55 

+122  16  38.3 

+80.35 

Chabot  Observatory. 

150 

-2     3    2.18 

— 

304532.7 

-20.21 

Branch  of  Pulkowa  Observatory. 

151 

-2     3    2.10 

— 

304531.5 

-20.21 

University  Observatory. 

152 

-I  12  45.54 

— 

18  II  23.1 

-11.95 

Royal  Astrophysical  Observatory. 

153 

+6  23  46.96 

+ 

95  56  44.4 

+63.05 

Creighton  University  Observatory. 

154 

+4  14  44.8 

+ 

6341  12.0 

+41.85 

International  Latitude  Observatory. 

155 

+4  34  40.3 

■»- 

6840   4.5 

+45.12 

Observatory  of  the  University  of  Maine. 

156 

+5     2  52.00 

■»- 

75  43    0.0 

+49.75 

Dominion  Observatory. 

157 

+5  58    71 

+ 

893146.5 

+58.83 

Observatory  of  the  University  of  MiasisBipi. 

158 

+0    5    2.6 

+ 

I  1539.0 

+   0.83 

RadclifiFe  Observatory. 

159 

+0    5    0.4 

+ 

I  15    6.0 

+   0.82 

University  Observatory. 

160 

-K>47  29.19 

— 

II  52  17.9 

-   7.80 

Royal  University  Observatory. 

161 

--0  53  25.90 

— 

13  21  28.5 

-   8.78 

Royal  Observatory. 

162 

-0    9  20.97 

— 

2  20  14.6 

-    1.53 

National  Observatory. 

163 

-7  43  21.74 

■ 

[15  5026.1 

-76.12 

State  Observatory,  West  Australia. 

164 

+5     I     6.6 

+ 

75  16  39.0 

+49.46  1  Flower  Observatory,  University  of  Peniuylvania. 

165 

-0  55  22.89 

— 

135043.3 

-  9.10 

Obs.  of  the  Imperial  Hydrographic  Office. 

166 

-0  52  159 

— 

13    358.5 

-  8.59 

Royal  Astrophysical  Observatory. 

167 

+4  55  33.65 

+ 

73  53  24.7 

+48.55  1  Vassar  College  Observatoo^. 

168 

-0  57  40.3 

1425    4.5 

-  9.47 

Royal  Observatory  of  the  University. 

169 

+4  58  39.44 

+ 

743951.6 

+49.06 

Halsted  Observatory  of  Princeton  University. 

170 

+4  45  35-95 

+ 

71  23  59.3 

+46.92      Ladd  Observatory  of  Brov^  University. 

171 

+4  45  37.64 

+ 

71  24  24.6 

+46.92 

Mr.  Seagrave's  Observatory. 

172 

-2     I  18.64 

— 

30  1939.6 

-19.93     Obs.  Central  Nicolas,  near  St.  Petersburg. 

173 

+4  44  52.64 

+ 

71  13    9.6 

+46.80 

Banner's  HiU. 

174 

+5  14    6.66 

+ 

78  31  39.9 

+51.60 

National  Observatory  of  Ecuador. 

175 

-I  36  28.17 

— 

24    7    2.6 

-15.85      Polytechnic  School  Observatory . 

176 

+2  52  41.4 

+ 

43  10  21.0 

+28.37  •  National  Observatory  of  Brazil. 

177 

-0  49  55,55 

— 

12  2853.3 

-  8.20     Royal  Observatory  at  Roman  College. 

178 

-0  49  56.37 

— 

12  29    5.6 

-  8.20     Royal  University  Observatory  at  Capitol. 

179 

-0  49  49.47 

— 

12  27  22.0 

-  8.18 

Vatican  Observatory. 

180 

+0  24  49.2 

+ 

6  12  18.0 

+  4.08  ;  Naval  Observatory,  near  Cadiz »  Spain. 

181 

+8    9  42.86 

+122  2542.9 

+80.45 

Davidson  Observatory. 

[Eph  15] 


678 


OBSERVATORIES,  1915. 


f\^. 
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Reduction  to 

Alti- 

1 

Logp 

Longitude 

No. 

Placb. 

Oevsmvuii: 

Latitude. 

tude 

(IndudiuQ 

from 

Latitude. 

iMeiers). 

aliihuU). 

Washincton 

182 

San  Luis,  Arg.  Rep. 

0 

-33 

/         If 

17  45-7 

+10   37.6 

800 

9.999  616 

h 
-  0 

m          ft 

42  54 

183 

Santiago,  Chile 

-33 

26 

42.0 

+  10  39.0 

519 

9-999  594 

-  0 

25    29.56 

184 

South  Hadley,  Mass. 

+42 

15 

18.2 

-II    32.2 

76 

9-999  346 

-  0 

17  55-49 

185 

St.  Louis,  Mo.    .     . 

+38  38 

3.0 

-II    18.I 

•         •         • 

9-999  432 

+   0 

52  33A» 

186 

St.  Petersburg  .     . 

+59 

56 

32.0 

-10      4.2 

4 

9.998  906 

-  7 

9  27.2 

187 

Stockholm,  Sweden 

+59 

20 

330 

-10    n.3 

44 

9.998  922 

-  6 

20  29.77 

188 

Stonyhurst,  Eng.  . 

+53 

50  40 

-II     3-4 

116 

9.999  056 

-  4 

58  23.10 

189 

Strassburg,  Alsace 

+48 

35 

0.3 

-II  30.5 

144 

9.999190 

-  5 

39  20.47 

190 

Swarthmore,  Pa.    . 

+39 

54 

233 

-II  24.3 

•      •      • 

9.999  401 

-  0 

6  50.89 

191 

Sydney,  N.  S.  W.  . 

-33 

51 

41. 1 

+10  42.9 

44 

9-999  552 

+  8 

46  54.68 

192 

Syracuse,  N.  Y. 

+43 

2 

13.1 

-II  33-9 

160 

9-999  332 

-  0 

3  42.42 

193 

Tacubaya     .     .     . 

+19 

24 

17-5 

-  7  148 

2280 

9-999  995 

+  I 

28  30-75 

194 

Tashkent      .     .     . 

+41 

19 

313 

-II  29.6 

457 

9-999  396 

-  9 

45  26.58 

195 

Taunton,  Mass. 

+41 

54 

0 

-II  31.3 

8 

9.999  351 

-  0 

23  56 

196 

Teramo,  Italy   .     . 

+42 

39 

27 

-II  331 

398 

9-999  358 

-  6 

3  12 

197 

Tokyo, Japan    .     . 

+35 

39 

17-5 

-10  58.3 

■      •      • 

9-999  507 

+  9  32  46.20 

198 

Toronto,  Canada    . 

+43 

39 

35.9 

-II  34.8 

108 

9.999  313 

+  0 

9  18.87 

199 

Toulouse,  France  . 

+43 

36 

45 

-II  34-7 

194 

9-999  320 

-  5 

14    5.66 

200 

Triest,  Austria  .     . 

+45  38 

45-4 

-II  35-5 

67 

9.999260 

-  6 

3  18.73 

201 

Troy,  N.  Y.  .     .     . 

+42 

43 

52.9 

-II  33-4 

•      •      • 

9.999  329 

-  0 

13  33-49 

202 

Tschardjui    .     .     . 

+39 

8 

10.7 

-II  20.7 

167 

9-999  431 

-  9 

22  13.1 

203 

TulseHill     .     .     . 

+51 

26 

47.0 

-II   18.6 

48 

9-999  1 1 1 

-  5 

7  48.1 

204 

Turin,  Italy .     .     . 

+45 

4 

8.0 

-II  35.7 

276 

9.999  288 

-  5 

39     2.96 

205 

Tuscaloosa,  Ala.     . 

+33 

12 

36.8 

-10  36.7 

•      ■      ■ 

9-999  564 

+  0 

41  55.96 

206 

Ukiah,  C^l.  .     .     . 

+39 

8 

12. 1 

-II   20.7 

220 

9-999  435 

+  3 

4  34-5 

207 

Upsala,  Sweden 

+59 

51 

29.4 

-10     5.2 

21 

9.998909 

-  6 

18  45.93 

208 

Urbana,  111.  .     .     . 

+40 

6 

20.2 

-II  25.2 

236 

9.999412 

+  0 

44  38.2 

209 

Utrecht,  Netherlahds 

+52 

5 

9.6 

-II   15.0 

13 

9-999  093 

-  5 

28  46.8 

210 

Venice,  Italy     .     . 

+45 

26 

10.5 

-II  35.6 

15 

9.999  261 

-  5 

57  37-90 

211 

Vienna,  Austria 

+48 

13 

55-4 

-II  31.5 

240 

9-999  205 

-  6 

13  37-17 

212 

Vienna,  Austria 

+48 

12 

53-8 

-11  316 

214 

9-999  204 

-  6 

13  41.1 

213 

Vienna,  Austria 

+48 

12 

46.7 

-II  31.6 

280 

9.999  208 

-  6 

13  26.89 

214 

Warsaw,  Russia 

+52 

13 

4.7 

-II    14-3 

no 

9.999  096 

-  6 

32  23.06 

215 

Washington,  D.  C. 

+38 

55 

14.0 

-II    19.6 

82 

9-999  431 

0 

0    0.00 

216 

Washington,  D.  C. 

+38 

53 

38.8 

-II    194 

31 

9-999  428 

-  0 

0    3.63 

217 

Washington,  D.  C. 

+38 

53 

173 

-II   19.4 

9 

9-999  427 

-  0 

0     9.6 

218 

Washington,  D.  C. 

+38  56 

14.8 

-II   197 

•      •      • 

9.999  425 

-  0 

0  15.78 

219 

Wellesley,  Mass.     . 

+42 

17 

34-8 

-II  32.3 

61 

9-999  344 

-  0 

23     3 

220 

Wellington,  N.  Z.  . 

-41 

17 

3.8 

+11   29.5 

127 

9-999  375 

+  7 

12  39-95 

221 

West  Point,  N.  Y. 

+41 

23 

22.1 

-II   29.9 

170 

9-999  375 

-  0 

12  25.23 

222 

Wilhelmshaven 

+53 

31 

52.2 

-II     5.7 

8 

9-999  057 

-  5 

40  50.89 

223 

Williams  Bay,  Wis. 

+42 

34 

12.6 

-II  33.0 

335 

9-999  356 

+  0 

45  57-46 

224 

Williamstown,  Mass. 

+42 

42 

30 

-II  33.2 

213 

9-999  344 

-  0 

15  26 

225 

Windsor,  N.  S.  W. 

-33 

36 

30.8 

+10  40.6 

16 

9-999  556 

+  8 

48  23.7 

226 

Z6-Sh,  China     .     . 

+31 

5 

47-7 

-10  14.4 

100 

9-999  619 

+IO 

46  59-5 

227 

Zurich      .... 

+47 

22 

38.3 

-II  33-5 

468 

9-999  243 

-  5 

42  28.0S 
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Sid.  Time 
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S.  T.  M.  N. 
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DSSCRIPTION. 

h    m       • 

e       ^          // 

• 

182 

+   42522 

+  66  20  30 

+  43.60 

Southern  Observatory  of  Carnegie  Institution. 

183 

+   4  42  46.22 

+  704133.3 

+   46.45 

National  Obs.  of  Chile.    Old  Ob&  i6'^6N.,9«.5  E. 

184 

+   45020.29 

+  72  35    4-3 

+  47.70 

Observatory  of  Mt.  Holyoke  College. 

185 

+  6    049.26 

■I-  90  12  18.9 

+   59.27 

Washington  University  Observatory. 

186 

-21  II.4 

-  30  17  51.0 

-    19.91 

Imperial  University  Observatory,  Russia. 

187 

-    I  12  13.99 

-183  29.9 

-    11.87 

Observatory  of  Academy  of  Science. 

188 

+  09  52.68 

+     2  28  10.2 

•f      1.62 

Stonyhtu^t  College  Observatory,  near  Blackburn. 

189 

-031     4.69 

-     7  46  10.3 

-      5." 

Imperial  University  Observatory. 

190 

+   5      I  24.89 

+  75  21  13.4 

+   49.52 

Spioul  Observatory  of  Swartfamore  College. 

191 

-10     449.54 

-151  12  23.1 

-   99.36 

Government  Observatory. 

192 

+  54  33.36 

+  76    8  20.4 

+    50.03 

Observatory  of  Syracuse  University. 

193 

+  6  36  46.53 

+  99  II  38.0 

+    65.18 

National  Observatory  of  Mexico. 

194 

-  4  37  10.80 

-  69  17  42.0 

-  45.53 

Turkestan,  Russia. 

195 

+  444  20 

+  71    5    0 

+  46.71 

Mr.  Metcalf 's  Observatory. 

196 

-  0  54  56 

-1344    0 

-      9.02 

At  Collurania,  near  Teramo. 

197 

-918  58.02 

-1394430.3 

-   91.82 

University  Observatoty. 

198 

+  5  1734.65 

+  79  23  39.7 

+   52.17 

University  Observatory. 

199 

-  0    5  49.88 

-     I  27  28.2 

-      0.96 

University  Observatory. 

200 

-  0  55    2.95 

-  134544.3 

—     9.04     Imperial  Maritime  Observatory. 

201 

+  45442.29 

+  73  40  34.3 

•f  48.41 

Observatory  Rensselaer  Polytechnic  Institute. 

202 

-  4  13  57-3 

-  63  29  19.5 

-  41.72 

International  I«atitude  Obs.,  Turkestan. 

203 

+  00  27.7 

+    0   655.5 

+     0.08 

Observatory  of  Sir  W.  Huggins,  London. 

204 

-  03047.18 

-    74147-7 

-     5.06 

Royal  Observatory,  Palazzo  Madama. 

205 

+  55011.74 

+  8732  56.1 

+  57.53 

Observatory  of  the  University  of  Alabama. 

206 

+  812  50.3 

+123  12  35 

+  80.96 

International  Latitude  Observatory. 

207 

-  I  1030.15 

-  173732.3 

-  11.58 

University  Observatory. 

208 

+  5  52  54.0 

+  88  13  30 

+  57.97     Observatory  of  the  University  of  Illinois. 

209 

-  0  2031.0 

-     5    745.0 

-     3.37 

University  Observatory,  Sonnenborgh. 

210 

-  049  22.12 

-  12  2031.8 

-     8.11 

Observatory  of  the  Nautical  Institute. 

211 

-  I    521.39 

-16  2020.9 

-  10.74 

Imperial  Univ.  Obs.    Old  Obs.  1'  2^'  S., 10^.25  E. 

212 

-  I    5  25.3 

-  16  21  19.5 

-  10.75 

Oppolzer  Observatory,  Josephstadt. 

213 

-  I    5  II. II 

-  16  1746.7 

-  10.71 

Kuffner  Observatory,  Ottakring. 

214 

-  I  24    7.28 

-211  49.2 

-   13.82 

Imperial  University  Observatory. 

215 

■»•  5    8  15.78 

+  77    3  56.7 

+  50.64 

U.  S.  Naval  Observatory,  Georgetown  Heights. 

216 

+  58  12.15 

+  77    3    2.3 

+  50.63 

Old  U.  S.  Naval  Observatory.     1842-1893. 

217 

+  5    8    6.2 

+  77    I  33.0 

•f  50.61 

Smithsonian  Astrophysical  Observatory. 

218 

+  5    8    0.0 

+  77    0   0.0 

+  50.60 

Catholic  University  Obs.,  Brookland,  D.  C. 

219 

+  44513 

+  71  18  15 

+  46.85 

Whitin  Observatory  of  Wellesley  College. 

220 

-II  39    4.27 

-17446    4.0 

-1 14.84 

Hector  Observatory.    Old  Obs.  16^^.7  N.,  i«.o4  E. 

221 

+  4  55  50.55 

+  73  57  38.3 

■*■  48.60 

U.  S.  Military  Academy.    Old  Obs.  f^'  N.,  iV2  E. 

222 

-  03235.11 

-88  46.7 

-     5.35 

Imperial  Naval  Observatory  of  Germany. 

223 

+  5  54  13.24 

+  88  33  18.6 

+  58.19 

Yerkes  Observatory  of  University  of  Chicago. 

224 

+  4  52  50 

+  73  12  30 

+  48.10 

Field  Memorial  Observatory,  Williams  College. 

225 

-10    3  20.5 

-15050    7.5 

-  99.11 

Mr.  John  Tebbutt's  Observatory. 

226 

-  8    4  44-7 

-121   II    10.5 

-  79.63 

Obs.  of  the  Jesuits  near  Shanghai. 

227 

-  03412.30 

-833     4.5 

-     5.62 

Obs.  of  the  Polytechnic  School,  Switzerland. 
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680  LUNAR  DISTANCES. 

THE  COMPUTATION  OF  LUNAR  DISTANCES. 

The  tables  of  lunar  distances  formerly  given  on  pages  XIII  to  XVIII,  indu- 
sive,  for  each  month  of  the  Greenwich  Ephemeris,  are  omitted,  as  it  has  been 
decided  by  the  authorities  of  the  Navy  Department  that  they  are  now  of  littie 
practical  use  to  navigators.  However,  in  case  it  is  desired  to  use  this  method,  the 
angular  distance  between  the  Moon  and  any  heavenly  body  may  be  calculated  by 
solving  the  spherical  triangle  of  which  the  known  parts  are  the  polar  distances  of 
the  Moon  and  the  other  body  and  the  difference  of  their  right  ascensions,  or,  in 
other  words,  the  angle  at  the  pole  between  their  hour-circles.  Then,  the  Greenwich 
mean  time  of  the  observation  being  approximately  known,  and  the  lunar  distances 
for  the  star  or  other  body  calculated  for  the  even  hour  before  and  after,  the  required 
lunar  distance  may  be  interpolated  and  the  longitude  derived  by  the  methods  given 
in  books  on  navigation. 

EXAMPLE  I. 

Find  the  lunar  distance  of  a  Arietis,  January  15,  191 5,  at  6  P.  M.  Greenwich  Mean  Time. 

Let  a  and  6  b Right  Ascension  and  Declination  of  the  star 
"    a'and<5'«     "  "  "  "  "     "  Moon 

"  D»  Lunar  Distance 

Also  let  tan  M»tan  6^  sec  {a—a^) 

Then  coe  D»sin  6^  cos  (M—tf )  oosec  M 


or  —        jh     jjm  jy  ^ 

M=     266*>    3^  30^' 

«'-     19**  55"  3i'-7 

^  =+  23»    3'  52^^ 

a-a/=      (^    6»  5i».8 

M-«  =     242°  59'  38'' 

a-a/=    91**  42'  sf 

sin  ^'—9.600477  n 

5^= -23**  29'  14''                   i 

cos  (M— <5)=9.657i37  n 

tan  ^^=9.638037  n 

cosec  M=o.ooio29  n 

sec  (or— a')=i. 523712  n 

cos  D=9. 258643  n 

tan  M»i.i6i749 

D=ioo**  27^  5^' 

EXAMPLE 

2. 

Find  the  lunar  distance  of  Venus,  June  8,  1915,  at  midnight,  Greenwich  Mean  Time.    In 
this  case  the  distance  is  smaller  and  the  following  method  is  more  accurate: 

Let  a  and  5  « Right  Ascension  and  Declination  of  the  planet 
"    a^and  <5'=     "  "  "  "  "    "    Moon 

"  D= Lunar  Distance 

Also  let  tan  N=tan  yi  {a^a')  cos  >a^  (5+50  cosec  j4  (5-50 

Then  sin  Kl^=sin  >^  (a-crO  cos  yi  (5+50  cosec  N 
Sin  N  and  sin  }4  (^— ^)  have  the  same  algebraic  sign. 

a  =      3h  lym  ^y.  8  tan  1^  (a-a^) =9-194835 

a'=^      2^    6™  45".3  cos  K  (5+50=9.979650 

a—af^      i^  n™  i2'.5  cosec  >^  (5— 50=1^45219  n 

a-a'^     17*48^    8^''  tanN=i.ii9704  n 

5  =+i6°  45'  12''  N=94°  20'  27'' 

5'=+i8«    3'  13^' 

^'^'^'-'^  34**  48'  21"  sin  yi  («-«0'=9- 189573 

^_(5/=:_  ro  jg/    j//  cos  ^  (5+50=9.979650 

cosec  N=o.ooi247 
X(«-«0=      8*54'    At''  '  sin  >^  D=9.i70470 

yi  (5+50=     17**  24'  "''  'A  E)=  8°  30^  55^' 

^(d-50«-  o*»39'    o''  -O^xf    1'  ^</' 
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FOR  FINDING  THE  LATITUDE  BY  AN  OBSERVED  ALTITUDE  OF  POLARIS,  1915. 

Reduce  the  observed  altitude  of  Pblaris  to  the  true  altitude. 

Reduce  the  recorded  time  of  observation  to  the  local  sidereal  time. 

Take  out  the  App.  R.  A.  and  App.  Decl.  of  Polaris  for  the  time  of  observation  (pp.  251-262). 

Subtract  the  App.  R.  A.  from  the  local  sidereal  time  of  observation  and  the  remainder  is  the 
bour-anele  of  Polaris. 

Wiui  this  hour-angle  as  the  vertical  amiment,  and  the  App.  Decl.  of  Polaris  as  the  horizontal 
argument,  take  out  the  correction  from  Table  I  and  add  it  to  or  subtract  it  from  the  true  altitude, 
according  to  its  sign. 

For  other  altitudes  than  45®,  corrections  taken  from  the  supplementary  table  at  the  bottom 
of  Table  I  (Table  la)  may  be  applied  when  necessary  for  the  degree  of  accuracy  required. 

Example. — 1915,  August  5,  at  lo**  40"^  30'  P.  M.  local  mean  solar  time,  in  longitude  59®  west 
of  Greenwich,  suppose  the  true  altitude  of  Polaris  to  be  ss^  20'  o",  required  the  latitude  of  the 

place. 

h      m  s 

Local  astronomical  mean  time 10    40  30 

Reduction  from  Table  III  for  10**  40™  30" -f-  i  45 

Greenwich  sidereal  time  of  mean  noon,  August  5,  page  87        .             8    51  49 

Reduction  from  Table  1 1 1 ,  for  longitude  ( =3"*  56"  west,  or  plus)               +  o  39 

h      m      s 

Sum  rhavin^  regard  to  signs)  is  equal  to  local  sidereal  time  .  19    34    43 

R.  A.  of  Polaris  (page  258)  for  time  of  observation    ...  x    29    39 

h      m       s 
Remainder  is  equal  to  hotu'-angle  of  Polaris  ....  18      5      4 

Decl.  of  Polaris  (page  258)  for  time  of  observation  88^  <i'  6" 

True  altitude +33    ao      o 

Correction  from  Table  I —  o      o    50 

Correction  from  Table  la —14 

Latitude  of  the  place +33     18    56 

Observations  of  Polaris  for  latitude  should  be  made  when  practicable  near  the  times  of  upper 
or  of  lower  culminations  (hour-angle  o**  or  12^).  However,  at  sea,  if  made  near  elongation  (hour- 
angle  6^  or  18^),  the  hour-angle,  and  hence  the  local  time,  should  be  known  within  one  minute. 
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FOR  FINDING  THE  LATITUDE  BY  AN  OBSERVED  ALTITUDE  OF  POLARIS.  1915. 


Decl. 


H.  A. 
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21 

18 

15 
12 


15 


9 
6 

3 
15  o 
14  57 

14  54 
51 
48 

45 
42 

14  39 
36 
33 
30 
27 

14  24 

21 

18 

IS 
12 

14  9 
6 

3 
14  o 

13  57 


[Eph  is] 


TABLE  I. 
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FOR  FINDING  THE  LATITUDE  BY  AN  OBSERVED  ALTITUDE  OF  POLARIS,  1915. 


^\^«cl. 

• 

Dccl^/^ 

XX>  ^W.  ^s^^^ 

88°  51' 

0" 

88®  51'  10" 

88**  51' 20" 

88*»5i'3o" 

88**  51' 40" 

88**  51'  50" 

yvi.K. 

h  in 

/  // 

f    It 

/  n 

/  // 

/  // 

/  // 

h  m 

10  3 

-f-60  21 

a6 

+60  13 

26 

+60  5 

25 

+59  56  , 

»5 

+59  47 

26 

+5938 

26 

13  57 

6 

60  47 

60  39 

60  30 

60  21  ; 

60  13 

60  4 

54 

9 

61  12 

25 

61  4 

25 

60  55 

25 

60  46  \ 

»5 

60  37 

24 

60  28 

24 

51 

13 

61  37 

25 

61  28 

24 

61  19 

24 

61  10  \ 

M 

61  2 

25 

60  S3 

25 

48 

IS 

62  I 

24 
23 

6i  52 

24 
23 

61  43 

24 
23 

61 34 ; 

84 

61  35 

^3 
23 

61  16 

23 
23 

45 

10  18 

+62  24 

/%  ^ 

+62  IS 

^%  *9 

+62  6 

0%  4 

+61 57  \ 

1  ^ 

+61  48 

/v  ^ 

+61  39 

0  t 

13  42 

31 

62  47 

23 

62  38 

23 

62  29 

23 

62 19  \ 

13 

62  II 

23 

62  2 

23 

0%   T 

39 

24 
27 

30 

63  9 
^3   30 
63  51 

22 

21 
21 
20 

63  0 
63  21 
63  42 

22 
21 
21 
20 

62  51 

63  12 

63  33 

22 

21 
21 
20 

62  41 ' 

63  2  ; 
63  23  ; 

12 
21 
21 
10 

62  32 

62  53 

63  14 

21 

31 
21 
20 

62  23 

62  44 

63  5 

21 
21 
21 

19 

36 
33 
30 

10  33 

+64  II 

Trt 

+64  2 

T/\ 

+63  53 

v^\ 

+63  43 

X  t\ 

+63  34 

T^% 

+63  24 

OA 

13  27 

36 

64  30 

19 

19 
18 

64  21 

19 

64  12 

19 
18 

18 

64  2 

'9 

63  53 

19 

63  44 

^0 

18 

18 

24 

39 

64  49 

64  40 

19 

t8 

64  30 

64  21 

'9 
r8 

64  12 

19 

17 
18 

16 

64  2 

21 

42 

65  7 

18 

17 

64  58 

1.0 

17 
17 
t6 

64  48 

64  39 

17 
17 

e6 

64  29 

64  20 

xo 

17 
17 

16 

18 

45 

65  25 

65  15 

65  5 

17 
17 

16 

64  56 

64  47 

64  37 

15 

10  48 

+65  42 

16 

+65  32 

+65  22 

+65  13 

+65  3 

16 

+64  54 

13  12 

51 

6558 

15 
15 

65  48 

6538 

65  29 

15 

r  V 

65  19 

XV 

65  10 

15 
15 

9 

54 

66  13 

66  3 

15 

65  53 

15 

65  44 

65  34 

15 

65  25 

6 

10  57 

66  28 

66  18 

*5 

66  8 

15 

65  59 

^5 

65  49 

15 

65  40 

3 

II  0 

66  42 

14 

13 

T  'ft 

66  32 

14 
13 

66  22 

14 
13 

66  13 

14 

66  3 

14 
13 

Y  «1 

65  54 

14 
13 

13  0 

II  3 

+6655 

+6645 

+6635 

+66  26 

13 

r  '4 

+66  16 

+66  7 

12  57 

6 

67  8 

13 

66  58 

13 

T  ^ 

66  48 

13 

66  39 

^3 

r  0 

66  29 

13 

T  0 

66  19 

12 
12 

54 

9 

67  20 

X7t 

67  10 

12 

67  0 

13 

66  51 

66  41 

13 

6631 

51 

12 

67  31 

II 

67  22 

12 

67  12 

12 

67  2 

lI 

66  52 

II 

II 
10 

66  42 

II 

T  T 

48 

15 

67  42 

XI 

10 

67  32 

10 
10 

67  23 

II 
10 

67  13 

L  i 

[O 

67  3 

6653 

XX 
10 

45 

II  18 

+67  52 

/% 

+67  42 

Xf\ 

+67  33 

f\ 

+67  23 

/v 

+67  13 

/\ 

+67  3 

r\ 

12  42 

31 

68  .1 

9 

9 
8 

67  52 

xo 

67  42 

9 
8 

8 

67  32 

9 

67  22 

I 

67  12 

\ 

39 

24 

68  10 

68  0 

a 

8 

7 
7 
6 

67  50 

67  40 

0 
8 

7 
7 
6 

67  30 

0 

8 
8 
6 

67  30 

g 

36 

27 

68  18 

68  8 

67  58 

67  48 

6738 

67  38 

O 

8 
6 

33 

30 

6825 

7 
7 

68  IS 

68  5 

7 
7 
6 

67  55 

67  46 

67  36 

30 

II  33 

4-6832 

/ 
6 

+68  22 

+68  12 

+68  a 

+67  52 

6 

+67  42 

6 

>• 

12  27 

36 

6838 

68  28 

68  18 

68  8 

67  58 

67  48 

24 

39 

6843 

5 

6833 

5 

68  23 

5 

68  13 

5 

68  3 

5 

67  53 

5 

21 

42 

6847 

4 

68  38 

5 

68  28 

5 

68  17 

4 

68  8 

5 

67  58 

5 

0% 

18 

45 

68  51 

4 
3 

68  41 

3 
3 

6832 

4 
3 

68  31 

4 
3 

68  II 

3 
3 

68  I 

3 
3 

0% 

15 

II  48 

+68  54 

+6844 

+6835 

+6834 

+68  14 

+68  4 

12  12 

51 

68  s6 

2 

6847 

3 

0 

6837 

2 

68  37 

3 

68  17 

3 

68  7 

3 

9 

54 

68  58 

2 

I 

6849 

3 

6839 

2 

T 

68  39 

2 

T 

68  19 

2 

68  9 

2 

T 

6 

II  57 

6859 

68  49 

68  40 

1 

68  30 

X 

68  20 

1 

68  10 

1 

3 

12  0 

4-69  0 

z 

+68  50 

I 

+68  40 

0 

+6830 

0 

+68  30 

0 

+68  10 

0 

12  0 

TABLE  la. 

Table  I  has  been  computed  for  an  altitude  of  45**.     For  other  altitudes,  corrections  taken 
from  the  following  table  may  be  applied  when  the  desired  degree  of  accuracy  requires  it. 


H.  A. 


Altitude. 


h 

h 

0 

12 

I 

II 

2 

10 

3 
4 

9 
8 

5 
6 

7 
6 

10* 


o 

•    2 

8 

17 

25 

32 

'34 


20^ 


// 


o 
—  2 

7 

13 
20 

24 
-26 


30^ 


o 

I 

4 

9 

13 
16 

17 


40^ 


// 


o 

o 

--2 

3 

5 
6 

-7 
[Eph  isl 


50' 


// 


o 
o 

+2 

4 
6 

7 
+8 


60* 


// 


o 

+  2 

8 

15 

28 

+30 


70' 


// 


c 

+  5 
18 

36 
54 
67 

+72 


Altitude. 


H.  A. 


h 

h 

12 

24 

13 

23 

14 

22 

15 

21 

16 

20 

17 

19 

18 

18 
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TABLE  n.— SroEREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 


Side- 
real. 

0" 

m 

m     • 

o 

0  0.000 

I 

0  0.164 

2 

0  0.328 

3 

0  0.491 

4 

0  0.655 

5 

0  0.819 

6 

0  0.983 

7 

0  I. 147 

8 

0  1.311 

9 

0  1.474 

lO 

0  1.638 

II 

0  1.802 

12 

0  1.966 

13 

0  2.130 

14 

0  2.294 

15 

0  2.457 

i6 

0  2.621 

17 

0  2.785 

i8 

0  2.949 

19 

0  3"3 

20 

0  3277 

21 

0  3.440 

22 

0  3.604 

23 

0  3.768 

24 

0  3  932 

25 

0  4.096 

26 

0  4.259 

27 

0  4.423 

28 

0  4.587 

29 

0  4.751 

30 

0  4.915 

31 

0  5.079 

32 

0  5.242 

33 

0  5.406 

34 

0  5-570 

35 

0  5-734 

36 

0  5-898 

37 

0  6.062 

38 

0  6.225 

39 

0  6.389 

40 

0  6.553 

41 

0  6.717 

42 

0  6.881 

43 

0  7-045 

44 

0  7.208 

45 

0  7.372 

46 

0  7-536 

47 

0  7.700 

A& 

0  7.864 

49 

0  8.027 

50 

0  8.191 

51 

0  8.355 

52 

0  8.519 

53 

0  8.683 

54 

0  8.847 

55 

0  9.010 

56 

0  9.174 

57 

0  9338 

58 

0  9.502 

59 

0  9.666 

Sid<s 

r-J^ 

real. 

0 

^ 

k. 

I 


m     • 

0    9.830 

0    9-993 

0  10.157 

0  10.321 

0  10.485 

0  10.649 

0  10.813 

0  10.976 

0.1 1. 140 

0  11.304 

0  11.468 

0  11.632 

011.795 

011.959 

0  12.123 

0  12.287 

012.451 

0  12.615 

0  12.778 

0  12.942 

0  13.106 

0  13.270 

0  13-434 

0  13-598 

0  13.761 

0  13.925 

0  14.089 

0  14-253 

0  14.417 

0  14.581 

0  14-744 

0  14.908 

0  15.072 

0  15.236 

0  15.400 

0  15-563 

015.727 

0  15.891 

0  16.055 

0  16.219 

0  16.383 

0  16.546 

0  16.710 

0  16.874 

0  17038 

0  17.202 

0  17.366 

017.529 

0  17.693 

0  17857 

0  18.021 

0  18.185 

0  18.349 

0  18.512 

0  18.676 

0  18.840 

0  19.004 

0  19.168 

0  19-331 

0  19.495 

m  • 
o  19.659 
o  19.823 
o  19.987 
o  20.151 
o  20.314 

o  20.478 
o  20.642 
o  20.806 
o  20.970 
021.134 

o  21.297 
o  21.461 
o  21.625 
o  21.789 

021.953 

o  22.117 
o  22.280 
o  22.444 
o  22.608 
o  22.772 

o  22.936 

I  023.099 

;  023.263 
,  023.427 
I  023.591 

j  o  23.755 

I  023.919 

I  o  24.082 
I  o  24.246 
I  o  24.410 

I  o  24.574 
I  o  24.738 
I  o  24.902 
I  o  25.065 
o  25.229 

o  25.393 

025.557 

o  25.721 

025.885 

o  26.048 

o  26.212 
I  o  26.376 
o  26.540 
o  26.704 
o  26.867 

o  27.031 
o  27.195 

027.359 
027.523 

o  27.687 

o  27.850 
o  28.014 
o  28.178 
o  28.342 
o  28.506 

o  28.670 
o  28.833 
o  28.997 
o  29.161 
o  29.325 


m     8 
o  29.489 
o  29.653 
o  29.816 
o  29.980 

030.144 

o  30.308 

o  30.472 
o  30.635 

o  30.799 
o  30.963 

031.127 

031.291 

031-455 

o  31.618 

031.782 
031.946 

o  32.110 

032.274 
032.438 

o  32.601 

032.765 

03^.929 

033-093 

033-257 
033.420 

033-584 
033.748 
033.912 

o  34.076 
o  34.240 

o  34-403 

034.567 
034-731 

o  34-895 

035059 

035-223 
035  386 
035-550 

0  35-7U 

035878 

o  36.042 
o  36.206 
o  36.369 

036.533 

o  36.697 
o  36.861 

037.025 

037.188 

037-352 
037.516 

o  37.680 

037.844 

o  38.008 

038.171 

o  38.335 
o  38.499 
o  38.663 
038.827 

o  38.991 

039.154 


m     8 

o  39.318 
o  39.482 
o  39.646 
o  39.810 

o  39-974 

040.137 
o  40.301 

o  40.465 
o  40.629 

040.793 

o  40.956 
o  41.120 
o  41.284 
o  41.448 
o  41.612 

041.776 

041.939 

o  42.103 
042.267 

042.431 

042.595 
042.759 

o  42.922 
o  43 .086 

043.250 

043.414 
043  578 
043-742 
043  905 

044.069 

o  44.233 

o  44-397 
o  44.561 

o  44-724 

044.888 

o  45052 

045.216 

o  45  380 
045-544 
o  45-707 
045.871 
o  46.035 
o  46.199 

o  46.363 
o  46.527 

o  46.690 
o  46.854 
o  47.018 
o  47.182 

047-346 

o  47.510 

o  47  673 

047-837 
o  48.001 

o  48.165 

o  48.329 
o  48.492 

o  48.656 

o  48.820 

o  48.984 


;    4" 

[Eph  is) 


m     i 

o  49.148 
049.312 

049475 
o  49-639 
049.803 

o  49  967 
o  50.131 
o  50.295 

o  50.458 
o  50.622 

o  50.786 
o  50.950 
o  51. 114 

051.278 

o  51.441 

o  51.605 
o  51.769 

o  51-933 
o  52.097 
o  52.260 

o  52.424 
o  52.588 

052.752 

o  52.916 

053.080 

o  53  243 
o  53  407 
053-571 
o  53-735 
053899 
o  54.063 
o  54.226 
o  54-390 
o  54-554 
o  54-718 

o  54.882 
o  55046 

055.209 

o  55-37: 
o  55-537 

o  55-701 
o  55865 
o  56.028 
o  56  192 
o  56.356 

o  56.520 
o  56.684 
o  56.848 
o  57.011 

057-175 

o  57-339 
o  57-503 
o  57.667 

o  57-831 
o  57-994 

058.158 
o  58.322 
o  58.486 
o  58.650 
o  58.814 


m     8 

o  58.977 
o  59.141 

o  59-305 
o  59469 
o  59633 

o  59796 
o  59.960 
0.124 

0.288 
0.452 

0.616 

0.779 
0.943 

1. 107 

I.27I 

1-435 

1-599 
1.762 

1.926 

2.090 

2.254 
2.418 
2.582 

2.745 
2.909 

3-073 
3237 
3-40I 

3-564 
3-728 

3.892 
4-056 
4.220 

4.384 
4-547 
4.711 

4-875 

5-039 
5203 

5-367 

5-530 
5694 
5.858 
6.022 

6.186 

6.350 

6.513 
6.677 

6.841 

7-005 

7.169 

7-332 
7.496 
7.660 

7-824 

7.988 
8.152 

8.315 
8.479 
8.643 


/ 


m 


6' 


8 
8.807 
8.971 

9-135 
9.298 

9.462 

9.626 
9.790 

9-954 
0.1 18 

0.281 

0.445 
0.609 

0.773 

0.937 
1. 100 

1.264 
1.428 

1.592 
1-756 
1.920 

2.083 
2.247 
2.41 1 

2-575 
2.739 

2.903 
3.066 
3  230 

3-394 
3-558 

3.722 
3.886 

4.049 
4.213 
4.377 

4.541 

4.705 
4.868 

5-032 
5.196 

5360 

5-524 
5.688 

5-851 
6.015 

6.179 

6.343 

6.507 
6.671 

6.834 

6.998 
7.162 
7.326 
7-490 
7-654 

7.817 
7.981 
8.145 

8.309 
8-473 


For 
Sccoods. 


s 
o 

I 

2 

3 

4 

5 
6 

7 
8 

9 

xo 

XI 
12 

13 

14 

i«; 
16 

17 
18 

19 
20 
21 
22 

23 
24 

25 
26 

27 

28 

29 
30 

3^ 
32 
33 
34 

35 
36 
37 
38 
39 
40 

41 
42 

43 
44 

45 

46 

47 
48 

49 

50 
51 
52 
53 
54 

55 
56 
57 
58 


f 

0.000 
0.003 
0.005 
o.ooS 

O.OII 

0.014 
0.016 
0.019 

O.032 
0.025 

O.Q27 
0.030 

0.033 

O-C35 

O.O3& 

0.041 
0.044 
0.046 
0.049 
0.052 

0-055 
0.057 
0.060 
0.063 
0.066 

0.068 
0.071 

0.074 
0.076 
0.079 

0.083 

o.o8^ 
0.087 
0.090 

O.0Q3 

O.C96 
0.09S 

O.IOI 

0.104 
0.106 


0.109 

O.II2 

0.II5 
0.II7 

0.120 

0.123 
0.136 
0.128 
0.131 
0.134 

0.137 
0.139 
0.142 

0.145 
0.147 

0.150 

0.153 

o.is6 
o.is8 


59  I  0.161 


For 
Stcaois. 


TABLE  II.— SIDEREAL  INTO  MEAN  SOLAR  TIME, 
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TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 


Side- 
real. 

8" 

9" 

10" 

II»^ 

12^ 

13- 

14" 

IS"" 

For 
Seconds. 

m 

m     s 

m     s 

m     8 

m     8 

m     8 

m     8 

m     8 

m     8 

8 

8 

o 

I  18.636 

I  28.466 

I  38296 

148.125 

I  57.955 

2      7.784 

2  17.614 

2  27.443 

0 

0.000 

I 

I  18.800 

I  28.630 

I  38-459 

148.289 

1  58.119 

2     7.948 

2  17-778 

2  27.607 

1 

0.003 

2 

I  18.964 

I  28.794 

I  38.623 

I  48.453 

I  58.282 

2     8. 112 

2  17-941 

2  27.771 

2 

0.005 

3 

I  19.128 

I  28.958 

I  38.787 

I  48.617 

I  58.446 

2     8.276 

2  18.105 

2  27.935 

3 

0.008 

4 

I  19.292 

I  29.121 

I  38.951 

148.780 

I  58.610 

2     8.440 

2   18.269 

2  28.099 

4 

0.01 1 

5 

I  19-456 

I  29.285 

I  39-"5 

148.944 

I  58-774 

2     8.603 

2  18.433 

2  28.263 

5 

0.014 

6 

I  19.619 

I  29.449 

1  39.279 

I  49.108 

I  58.938 

2     8.767 

2  18.597 

2  28.426 

6 

0.016 

7 

I  19.783 

I  29.613 

I  39.442 

1  49.272 

I  59.101 

2     8.931 

2   18.761 

2  28.590 

7 

0.019 

8 

I  19.947 

I  29.777 

I  39.606 

I  49-436 

I  59-265 

2     9-095 

2  18.924 

2  28.754 

8 

0.022 

9 

I  20. Ill 

I  29.940 

I  39-770 

1  49.600 

I  59-429 

2     9.259 

2   19.088 

2  28.918 

9 

0.025 

lO 

I  20.275 

I  30.104 

I  39-934 

I  49-763 

I  59-593 

2     9-423 

3   19.252 

2  29.082 

10 

0.027 

II 

I  20.439 

I  30.268 

I  40.098 

I  49.927 

I  59-757 

2     9.586 

2   19.416 

2  29.245 

II 

0.030 

12 

I  20.603 

I  30.432 

I  40.261 

I  50.091 

I  59.921 

2     9-750 

2   19.580 

2  29.409 

12 

0.033 

13 

I  20.766 

I  30-596 

I  40.425 

I  50.255 

2    0.084 

2     9-914 

2   19-744 

2  29.573 

13 

0.035 

14 

I  20.930 

I  30.760 

I  40.589 

1  50.419 

2    0.248 

2  10.078 

2  19.907 

2  29.737 

14 

0.038 

15 

I  21.094 

I  30.923 

I  40.753 

I  50.583 

2    0.412 

2  10.242 

2  20.071 

2  29.901 

15 

0.041 

x6 

I  21.258 

I  31.087 

I  40.917 

I  50.746 

2    0.576 

2  10.405 

2  20.235 

2  30.065 

16 

0.044 

17 

I  21.422 

131-251 

I  41.081 

I  50.910 

2    0.740 

2  10.569 

2  20.399 

2  30.228 

17 

0.046 

i8 

I  21.585 

I  31-415 

141.244 

I  5 1  074 

2    0.904 

2  10.733 

2  20.563 

2  30.392 

18 

0.049 

19 

I  21.749 

I  31-579 

I  41.408 

I  51-238 

2    1.067 

2  10.897 

2  20.727 

2  30.556 

19 

0.052 

20 

I  21.913 

I  31-743 

141-572 

I  51-402 

2    1.231 

2  II.061 

2  20.890 

2  30.720 

20 

0.055 

21 

I  22.077 

131.906 

I  41-736 

I  51-565 

2    1.395 

2  11.225 

2  21.054 

2  30.884 

21 

0.057 

22 

I  22.241 

I  32.070 

I  41.900 

I  51-729 

2    1.559 

2   11.388 

2  21.218 

2  31.048 

22 

0.060 

23 

I  22.404 

I  32.234 

I  42.064 

I  51-893 

2    1.723 

2  11.552 

2  21.382 

2  31.211 

23 

0.063 

24 

I  22.568 

I  32.398 

I  42.227 

I  52.057 

2    1.887 

2  II. 716 

2  21.546 

231-375 

24 

0.066 

25 

I  22.732 

I  32.562 

I  42  391 

I  52.221 

2    2 .050 

2   11.880 

2  21.709 

231-539 

25 

0.068 

26 

I  22.896 

I  32.726 

I  42.555 

I  52.385 

2    2.214 

2   12.044 

2  21.873 

2  31-703 

26 

0.071 

27 

I  23.060 

132.889 

I  42.719 

I  52.548 

2    2.378 

2  12.208 

2  22.037 

2  31-867 

27 

0.074. 

28 

I  23.224 

I  33  053 

I  42.883 

I  52.712 

2    2.542 

2  12.371 

2  22.201 

2  32.031 

28 

0.076 

29 

I  23.387 

133-217 

I  43  047 

I  52-876 

2    2.706 

2  12.535 

2  22.365 

2  32.194 

29 

0.079 

30 

I  23.551 

I  33-381 

I  43.210 

I  53.040 

2    2.869 

2  12.699 

2  22.529 

2  32.358 

30 

0.082 

31 

I  23.715 

I  33-545 

I  43-374 

I  53-204 

2    3-033 

2  12.863 

2  22.692 

2  32.522 

31 

0.085 

32 

I  23.879 

I  33708 

I  43-538 

I  53-368 

2    3.197 

2  13.027 

2  22.856 

2  32.686 

32 

0.087 

33 

I  24.043 

1  33  872 

I  43-702 

I  53.531 

2    3.361 

2  13.191 

2  23.020 

2  32.850 

33 

0.090 

34 

I  24.207 

I  34-036 

I  43.866 

I  53-695 

2    3-525 

2  13-354 

2  23.184 

2  33-013 

34 

0.093 

35 

I  24.370 

I  34.200 

I  44.029 

I  53.859 

2    3.689 

2  13.518 

2  23.348 

2  33-177 

35 

0.096 

36 

I  24.534 

I  34-364 

I  44-193 

I  54.023 

2    3-852 

2   13.682 

2  23.512 

2  33-341 

36 

0.098 

37 

I  24.698 

I  34- 528 

I  44.357 

I  54.187 

2    4.016 

2   13.846 

2  23.675 

2  33.505 

37 

O.IOI 

38 

I  24.862 

I  34.691 

I  44.521 

I  54.351 

2    4.180 

2   14.010 

2  23.839 

2  33-669 

38 

0.104 

39 

I  25.026 

I  34-855 

144-685 

I  54.514 

2    4.344 

2  14-173 

2  24.003 

2  33-833 

39 

0.106 

40 

I  25.190 

I  35019 

144-849 

I  54.678 

2    4.508 

2  14.337 

2  24.167 

2  33.996 

40 

0.109 

41 

I  25.353 

1  35-183 

I  45012 

1  54.842 

2    4.672 

2   14.501 

2  24.331 

2  34.160 

41 

0.112 

42 

I  25.517 

I  35-347 

145-176 

155006 

2    4.835 

2  14.665 

2  24.495 

2  34.324 

42 

0.115 

43 

I  25.681 

I  35-5" 

1  45-340 

I  55-170 

2    4.999 

2  14.839 

2  24.658 

2  34-488 

43 

0.117 

44 

I  25.845 

I  35-674 

I  45-504 

I  55-333 

2    5- 163 

2  14-993 

2  24.822 

2  34-652 

44 

0.120 

45 

I  26.009 

I  35-838 

I  45-668 

I  55-497 

2    5-327 

2  15.156 

2  24.986 

2  34.816 

45 

0.123 

46 

I  26.172 

I  36.002 

I  45-832 

I  55.661 

2    5-491 

2  15.320 

2  25.150 

2  34.979 

46 

0.126 

47 

I  26.336 

I  36.166 

I  45-995 

I  55-825 

2    5-655 

2  15.484 

2  25.314 

2  35-143 

47 

0.128 

48 

I  26.500 

I  36.330 

146.159 

155.989 

2    5.818 

2  15.648 

2  25.477 

2  35-307 

48 

0.I3I 

49 

I  26.664 

I  36.493 

I  46.323 

I  56.153 

2    5.982 

2  15.812 

2  25.641 

2  35-471 

49 

0.134 

50 

I  26.828 

I  36.657 

I  46.487 

I  56.316 

2    6.146 

2  15.976 

2  25.805 

2  35-635 

50 

0.137 

51 

I  26.992 

I  36.821 

I  46.651 

I  56.480 

2    6.310 

2  16.139 

2  25.969 

2  35.798 

51 

0-139 

52 

I  27.155 

I  36.985 

I  46.815 

I  56.644 

2    6.474 

2   16.303 

2  26.133 

2  35962 

52 

0.142 

53 

I  27.3x9 

I  37-149 

I  46.978 

1  56.808 

2    6.637 

2   16.467 

2  26.297 

2  36.126 

S3 

0.145 

54 

I  27.483 

I  37-313 

I  47-142 

I  56.972 

2    6.801 

2  16.631 

2  26.460 

2  36.290 

54 

0.147 

55 

I  27.647 

I  37-476 

I  47-306 

I  57.136 

2    6.965 

2  16.795 

2  26.624 

2  36.454 

55 

0.150 

56 

I  27.811 

I  37.640 

I  47470 

I  57.299 

2    7.129 

2  16.959 

2  26.788 

2  36.618 

56 

0.153 

57 

I  27.97s 

I  37.804 

I  47-634 

I  57.463 

2    7-293 

2   17.122 

2  26.952 

2  36.781 

57 

0.156 

58 

I  28.138 

137-968 

I  47-797 

I  57.627 

2    7.457 

2   17.286 

2  27.116 

2  36.945 

58 

0.158 

59 

I  28.302 

I  38.132 

I  47.961 

I  57-791 

2    7.620 

2   17-450 

2  27.280 

2  37.109 

59 

0.I6I 

Side. 
reaL 

8" 

9" 

10^ 

II"^ 

12" 

IS'' 

14" 

15- 

Se 

For 
ooods. 

[Bphis] 


688         TABLE  II.— SIDEREAL  INTO  MEAN  SOLAR  TIME. 

TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 


Side 
real. 


m 
o 
I 

2 

3 

4 

5 
6 

7 
8 

9 

10 
ZI 
12 

13 
14 

IS 

17 
i8 

19 

21 
22 

^3 
24 

^5 

26 

27 

38 
29 

30 
31 
33 

33 
34 

35 
36 
37 
38 
39 
40 

41 
42 

43 
44 

45 
46 

47 
48 
49 

50 
51 
52 
53 
54 

55 
56 

57 
58 
59 


Side- 
real. 


16' 


m     s 

2  37-273 

2  37-437 
2  37.601 

2  37-764 
2  37-928 

2  38.092 
2  38.256 
2  38.420 
2  38.584 
2  38-747 
2  38.911 

2  39.075 
2  39-239 
2  39-403 
2  39566 

2  39-730 
2  39.894 
2  40.058 
2  40.222 
2  40.386 

2  40.549 
2  40.713 
2  40.877 
2  41.041 
2  41-205 

2  41-369 
2  41.532 
2  41.696 
2  41.860 
2  42.024 

2  42.188 

2  42.352 

242.515 
2  42.679 

2  42.843 

2  43-007 
2  43.171 

2  43-334 
2  43-498 
2  43.662 

2  43.826 

2  43-990 

2  44-154 

2  44.317 
2  44.481 

2  44-645 
2  44.809 

2  44.973 

245-137 
2  45.300 

2  45  464 
2  45.628 
2  45-792 
2  45  956 
2  46.120 

2  46.283 

2  46.447 
2  46.611 

2  46.775 
2  46.939 


17' 


m  s 
2  47.102 
2  47.266 
2  47.430 

2  47-594 
2  47-758 

2  47.922 
248.085 
2  48.249 
2  48.413 
2  4^.577 

2  48.741 

2  48.905 
2  49.068 

2  49-232 
2  49-396 

2  49560 

2  49- 724 
2  49.888 
2  50.051 
2  50.215 


2 
2 

2 
2 
2 


50.379 

50.543 
50.707 

50.870 
51-034 

2  51.198 
2  51.362 
2  51.526 
2  51.690 

2  51-853 

2  52.017 
2  52.181 

2  52.345 
2  52.509 

2  52.673 


16*^ 


52.836 

53-000 

53-164 
53-328 
53492 

53-656 
53-819 
53983 
54- 147 
54.3" 

54.475 
54.638 

54.802 

54.966 

55-130 

55.294 
55-458 
55-621 

55-785 
55-949 

2  56.113 
2  56.277 

2  56.441 
2  56.604 
2  56.768 


1 8" 


ID   S 

2  56.932 
57-096 
57.260 

57-424 
57-587 

2  57-751 

2  57-915 
2  58.079 

2  58.243 
2  58.406 

2  58570 

2  58 -734 
2  58.898 

2  59.062 

2  59.226 

2  59.389 

2  59-553 
2  59.717 

2  59-881 

3  0.045 

0.209 
0.372 

0.536 
0.700 

0.864 

1.028 
1. 192 

1-355 

1-519 
1.683 

1.847 
d.oiz 

2.174 

2.338 
2.502 

2.666 
2.830 
2-994 
3-157 
3-321 

3-485 
3-649 
3.813 

3-977 
4.140 

4-304 
4.468 
4.632 
4.796 
4.960 

5-123 
5-287 
5-451 
5-615 
5-779 

5-942 
6.106 
6.270 

6.434 
6.598 


3 
3 
3 
3 
3 

3 
3 
3 
3 

3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 

3 
3 


I/ 


i8' 


19' 


m 

3 

3 

3 

3 

3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 

3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 

3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


8 
6.762 
6.925 
7.089 

7-253 
7-417 

7-581 

7-745 
7.908 

8.072 

8.236 

8.400 

8.564 
8.728 
8.891 

9-055 
9.219 

9-383 

9-547 
9.710 

9.874 

0.038 
0.202 
0.366 

0.530 
0.693 

0.857 
1.021 
Z.185 

1.349 
1-513 

1.676 
1.840 
2.004 
2.168 
2.332 

2.496 

2-659 
2.833 

3.987 
3-151 

3-315 
3-478 
3.642 
3-806 
3-970 

4.134 
4.298 

4.461 
4.625 

4789 

4.953 

5-"7 
5.281 

5-444 
5.608 

5-772 
5936 
6.100 
6.264 
6.427 


20' 


m 
3 
3 
3 
3 
3  17 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


8 

:6.59i 

f6.755 
[6.919 

7.083 

^.246 


7.410 

7-574 
7-738 
7.902 
8.066 

:8.239 

^8.393 

:8.557 
18.721 

[8.885 


9.049 
9.213 

9-376 
9-540 
9.704 

9.868 
20.033 
20.195 
3  20.359 
3  20.523 

3  20.687 
20.851 
21.014 
21.178 
21.342 


3  21.506 
3  31.670 
3  21.834 

3  21.997 
3  33.161 

3  22.325 
3  22.489 
3  23.653 
3  32.817 
3  33.980 

3  23.144 
3  23.308 

3  23.472 
3  23.636 
3  33.800 

3  23-963 
3  24.137 
3  24.291 

3  24455 
3  24.619 


24.782 
24.946 
25.110 

25-274 
25438 


3  25.602 
3  25.765 

3  25-929 
3  26.093 
3  26.257 


19' 


20' 

[Bphid 


21' 


m 

3 

3 

3 

3 

3 


s 
26.421 
26.585 
26.748 
26.912 
27.076 


3  27.240 

3  27.404 
3  27.568 

3  27.731 
3  27.895 
3  28.059 
3  28.223 
3  28.387 
3  28.550 
3  28.714 


28.878 
29.042 
29.206 
29.370 

29-533 


3  29.697 
3  29.861 

3  30.025 
3  30.189 
3  30.353 

3  30.516 
3  30.680 

3  30.844 
3  31.008 

3  31-172 

3  31-336 
331-499 
3  31-663 

3  31-827 
3  31-991 

3  32.155 
3  32.318 
3  32.482 
3  32  646 
3  32-810 

3  32.974 
333-138 
3  33-301 
3  33-465 
3  33.629 

3  33.793 
3  33-957 
3  34.121 
3  34284 
334-448 

3  34-612 
3  34.776 
3  34.940 
3  35-I04 
3  35267 

3  35-431 
3  35-595 
3  35-759 
3  35-923 
3  36.086 


2Z 


2t 


m  8 
3  36.250 
3  36.414 
3  36-578 
3  36.742 
3  36.906 

337069 
3  37.233 
3  37-397 
3  37-561 
3  37-725 
337889 
3  38052 
3  38.216 
3  38.380 
3  38.544 

3  38.708 
3  38.871 
3  39-035 
3  39-199 
3  39-363 

3  39-527 
3  39.691 
3  39-854 
3  40.018 

3  40.183 

3  40-346 
3  40.510 
3  40.674 
3  40.837 
3  41.001 

3  41.165 
341.329 
3  41.493 
3  41-657 
3  41.830 

3  41-984 
342.14B 
3  42.312 
3  42.476 
3  42.639 

343.803 
342.967 
343131 
3  43295 
3  43-459 
3  43-623 
3  43.786 

3  43  950 
344.114 

3  44.278 

344.442 
344.605 

344.769 
3  44.933 
3  45-097 

3  45-261 
3  45425 
3  45-588 

3  45-752 
3  45-9^6 


23 


m     s 
3  46.080 
3  46.244 
346.407 

3  46.571 
3  46.735 
3  46.899 
3  47-063 
3  47.227 
3  47-390 
3  47.554 

3  47718 
3  47.883 
3  48.046 
348.210 

3  48.373 

48.537 
48.701 

48.865 

49.039 

49.193 


3  49.356 
3  49-520 
349.684 
3  49-848 
3  50.012 

3  50.175 
3  50.339 
3  50.503 
3  50.667 
3  50.831 

3  50.995 
3  51-158 
3  51-322 
3  51.486 
3  51.650 


51.814 

51-978 
52.141 

52-305 
52.469 

52.633 

52-797 
53.961 

53-124 
53.288 


3  53-452 
3  53.616 
3  53.780 
3  53-943 
3  54.107 

3  54.271 
3  54.435 
3  54.599 
3  54.763 
3  54.926 

3  55.090 
3  55254 
3  55-418 
3  55.582 
3  55-746 


2Z 


23 


For 

SOQOOfds. 


s 
o 
I 

3 

3 
4 

5 
6 

7 
8 

9 

TO 
II 
12 

13 
14 

15 
16 

17 
18 

19 

30 

31 

32 

23 
24 

25 
36 

27 
38 

39 

30 
31 
32 

33 
34 

35 
36 

37 
3« 
39 

40 

41 
42 

43 
44 

45 
46 

47 
4« 
49 

50 
51 
52 
53 
54 

55 
56 

59 


0.014 
0.016 
0.019 

O.033 
0.025 

0.037 
0.030 

0.033 
0-035 
0.938 

0.041 
0.044 
0.046 
0.049 
0.052 

0.055 
0.057 
0.060 
0.063 
0.066 

0.068 
0.071 
0.074 
0.076 
0.079 

0.08a 
0.085 
0.087 
0.090 
0.093 

0.096 
0.098 
O.IOI 

0.104 
0.106 

0.109 

O.I  13 

O.I  15 

0.1 17 
O.I30 

O-I33 

o.ia6 
0.128 
0.131 
0.134 

0.137 

0.139 
0.143 

0.145 
0.147 

0.150 

O.IS3 
o  156 

0.158 

0.161 


Fbr 
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TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 


Mean 
Solar. 

0" 

i" 

2^ 

3" 

4" 

5" 

6" 

—  — 

m      s 

For 
Seconds. 

m 

m     s 

m     s 

xa     s 

m     0 

m     0 

m     8 

m     s 

• 

s 

o 

0  0.000 

0    9.856 

0  I9-7'S 

0  29.569 

0  39.426 

0  49.282 

0  59.139 

1    8.995 

0 

0.000 

I 

0  0.164 

0  ZO.021 

0  19-877 

0  99.734 

0  39-590 

0  49-447 

0  59-303 

I    9.160 

I 

0.003 

s 

0  0.329 

0  10.185 

0  20.041 

029.898 

0  39-754 

0  49.611 

0  59467 

I    9324 

2 

0.005 

3 

0  0.493 

0  10.349 

0  20.206 

030.062 

0  39919 

0  49-775 

0  59.632 

X    9.486 

3 

0.008 

4 

0  0.657 

0  10.514 

0  20.370 

0  30.227 

040.083 

0  49.939 

0  59.796 

1    9652 

4 

O.OII 

5 

0  0.82  z 

0  10.678 

0  90.534 

0  30.391 

0  40.247 

0  50.104 

059.960 

X    9.817 

5 

0.0x4 

6 

0  0.986 

0  10.842 

0  20.699 

0  30555 

0  40.412 

0  50.968 

X    0.X24 

X    9.981 

6 

0.016 

7 

0  I. 150 

0  XI.006 

0  20.863 

0  30.719 

040.576 

0  50  432 

X    0.269 

1 10.145 

7 

0.019 

8 

0  1.314 

0  11.171 

0  21.027 

030.884 

040.740 

0  50.597 

1    0.453 

X  XO.3X0 

6 

0.022 

9 

0  1.478 

0  "-335 

0  21. 191 

0  31.048 

040.904 

0  50.761 

I    0.617 

1 10.474 

9 

0.025 

JO 

0  1.643 

011.499 

021.356 

031.2x2 

041.069 

0  50.995 

I    0.782 

X  10.638 

xo 

0.027 

II 

0  1.807 

0  X  1.663 

0  21.520 

031.376 

041.233 

051.089 

I    0.946 

X  XO.802 

XI 

0.030 

19 

0  1.971 

011.828 

021.684 

031.541 

041.397 

051.254 

I      I.IXO 

X  10.967 

X9 

0.033 

13 

0  2.136 

0  XI. 992 

021.&49 

031705 

041.561 

0  51.418 

I  1.974 

X  IX.X31 

13 

0.036 

14 

0  2.300 

0  X2.X56 

0  22.013 

031.869 

04X.726 

0  51.582 

1  1439 

1 11.995 

14 

0.038 

15 

0  2.464 

0  12.321 

0  29.177 

0  32.034 

041.690 

0  51.746 

1   1.603 

I  X  1.459 

15 

0.041 

x6 

0  9.626 

0x9.485 

0  99.341 

0  39.198 

042.054 

0.51.91X 

I  1.767 

X  XI.624 

16 

0.044 

17 

0  «.793 

0  19.649 

022.506 

039.362 

042.219 

0  52.075 

1  1.932 

X  XX.768 

17 

0.047 

28 

0  9.957 

0  12.813 

0  29.670 

039.526 

042.383 

0  52.239 

I    9.096 

I  11.952 

x8 

0.049 

19 

0  J.121 

0  i9«978 

029.834 

039.691 

042.547 

059.404 

z    9.960 

I  12.1x7 

19 

0.052 

20 

0  3.285 

0  13.142 

029.998 

032.855 

049.71X 

059.568 

I  9424 

X  X2.261 

20 

O.OS5 

21 

0  3-450 

0  13.306 

023.163 

0  33  0x9 

042.876 

0  52.732 

1.  2.589 

1 12.445 

21 

0.057 

42 

0  3.614 

0  13.471 

0  23.327 

033.183 

043.040 

052.896 

1    2.753 

I  12.609 

29 

0.060 

23 

0  3.778 

0  13.635 

0230*91 

033-348 

043.204 

0  53.061 

I    9.917 

1  18.774 

23 

0.063 

24 

0  3-943 

0  13-799 

0  23.656 

033.512 

0  43.368 

0  53-225 

I    3-081 

1 12.938 

24 

0.066 

«5 

0  4.107 

0  13-963 

023.820 

0  33.676 

043.533 

0  53-389 

I    3.246 

1 13.102 

25 

0.068 

26 

0  4.271 

0  14.128 

023.9S4 

0  33.841 

043.697 

0  53-554 

I    3.410 

1 13.266 

26 

0.071 

27 

0  4435 

0  14.992 

0  24.148 

0  34.005 

043.861 

0  53718 

I    3-574 

1 13-431 

27 

0.074 

28 

0  4.600 

0  14.456 

024.313 

034.169 

044.026 

0  53.862 

1    3.739 

1  13.59s 

28 

0.077 

«9 

0  4764 

0  14.620 

0  24.477 

0  34.333 

044,190 

0  54.046 

1    3.903 

1  13.759 

29 

0.079 

30 

0  4.92S 

0  14.7*5 

0  24.641 

034.498 

044.354 

0  54.211 

1    4.067 

1 13.924 

30 

0.082 

31 

0  5093 

.0  14.949 

0  24.805 

034.662 

0  44.518 

0  54.375 

I    4.931 

1 14.088 

31 

0.085 

32 

0  5-257 

015-113 

0  24.970 

0  34.826 

044.663 

054-539 

1    4396 

1 14.252 

32 

0.086 

33 

0  5.421 

0  15.278 

025.134 

034.990 

044.647 

054.703 

I    4.560 

I  144 16 

33 

0.090 

34 

0  5-585 

015-442 

0  25.298 

035.155 

045.011 

054.668 

1    4.724 

1 14.581 

34 

0.093 

35 

0  5-7SO 

0  15.606 

0  25.463 

0  35319 

045  176 

0  55.032 

X    4.668 

1 14.745 

35 

0.096 

36 

0  5.914 

0  15-770 

0  25.627 

035-483 

045340 

0  55.196 

1    5-053 

114.909 

36 

0.099 

37 

0  6.078 

0  15935 

025.791 

035.648 

045-504 

0  55.361 

X    5.2x7 

1 15.073 

37 

O.IOI 

3S 

0  6.949 

0  16.099 

025.955 

0  35-812 

045.668 

0  55-525 

1    5.381 

1 15.238 

38 

0.104 

39 

0  6uto7 

0  16.263 

0  26.120 

0  35-976 

0  45.833 

055.669 

1    5.546 

1 15.402 

39 

0.107 

40 

0  6.571 

0  16.427 

0  26.284 

036.140 

045.997 

0  55.853 

I    5.710 

1 15-56^ 

40 

O.IIO 

41 

0  6.735 

0  16.592 

0  26.448 

0  36.305 

0  46.161 

0  56.018 

I    5-874 

1 15-731 

41 

O.II2 

42 

0  6.900 

0  16.756 

0  26.612 

0  36.469 

046.325 

0  56.182 

I    6.038 

1 15.895 

42 

-0.II5 

43 

0  7.064 

0  16.920 

0  26.777 

0  36.633 

0  46.490 

056.346 

I    6.203 

1 16.059 

43 

0.II6 

44 

0  7.228 

0  17.085 

0  26.941 

0  36.798 

046.654 

0  56.510 

I    6.367 

1 16.223 

44 

0.120 

45 

0  7.392 

0  17.949 

027.105 

0  36.962 

0  46.818 

0  56.675 

1    6.531 

1 16.388 

45 

0.123 

46 

0  7.557 

0  17.413 

0  27.970 

037.126 

046.963 

0  56.839 

I    6.69s 

1 16.552 

46 

0.126 

47 

0  7.721 

0  17.577 

027-434 

037-290 

047.147 

0  57.003 

I    6.660 

I  16.716 

47 

O.X29 

48 

0  7.fi8s 
0  $.049 

0  17.742 

0  27.598 

0  37-455 

047.311 

0  57-168 

I    7.024 

I  X6.88I 

48 

0.I3I 

49 

0  17.906 

027.762 

037.619 

047.475 

0  57.332 

I    7.X68 

1 17.045 

49 

0.134 

50 

0  8.2x4 

0  18.070 

0  27.927 

0  37.783 

0  47.640 

057.496 

I    7.353 

1 17.209 

50 

0.137 

51 

0  8.378 

0  18.234 

0.28.091 

0  37.947 

047.804 

0  57.660 

I    7.517 

1  17-373 

51 

0.140 

52 

0  8.542 

0  18.399 

0  98.95s 

038.112 

047.968 

0  57.895 

X    7.661 

1  17-538 

52 

0.142 

53 

0  8.707 

0  18.563 

0  98.490 

0  38.276 

048.132 

057.989 

1    7.84s 

X  17.702 

53 

0.145 

54 

0  8.871 

0  18.727 

028.584 

0  38.440 

048.297 

0  58.153 

I    8.0x0 

I  17.666 

54 

0.146 

55 

0  9-035 

0  18.892 

0  98.748 

0  38.605 

0480(61 

0  58.317 

I    8.174 

I  18.030 

55 

0.I5X 

56 

0  9.199 

0  19.056 

0  28.912 

0  38.769 

048.695 

058.482 

1    8.338 

I  18.195 

56 

O.I  S3 

57 

0  9.364 

0  Z9.220 

0  29.077 

0  38.933 

048.790 

0  58.646 

I    6.502 

1  18.359 

57 

0.156 

58 

0  9.528 

0  19.384 

0  29.941 

0  39097 

048.954 

0  58.810 

I    8.667 

1  18.523 

58 

0.159 

59 

0  9.692 

0  19.549 

0  29.405 

0  39.262 

049.1x8 

0  58.975 

I    8.831 

I  18.688 

59 

0.162 

Morn 

Sokr.  1 

0" 

I*^ 

2" 

3" 

4'' 

5" 

6*^ 

7" 

Se 

For 

conds. 

33261**— 1915 ^44 
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TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 


Mean 

Solar. 

8" 

9*^ 

10** 

II*» 

12*^ 

13^ 

14" 

15" 

For 

m 

m     s 

m     • 

m      • 

m     • 

m    • 

m     B 

m     s 

m     s 

s 

s 

o 

I  18.852 

I  28.708 

I  38.565 

X  48.421 

1  58.278 

2    8.134 

2  17-991 

2  27.847 

0 

0.000 

I 

I  19.016 

I  28.873 

I  38.729 

I  48.585 

I  58.442 

2    8.298 

2  18.155 

2  28.011 

1 

0.OC3 

2 

I  19.180 

I  29.037 

1  38.893 

1  48.750 

I  58.606 

2    8.463 

2  18.319 

2  28.176 

2 

0.005 

3 

I  19345 

1  29.201 

I  39-058 

I  48.914 

I  58.771 

2    8.627 

2  18.483 

2  28.340 

3 

0.008 

4 

I  19.509 

I  29.365 

I  39.222 

I  49078 

I  58.935 

2    8.791 

2  18.648 

2  28.504 

4 

0.011 

5 

I  19.673 

I  29.530 

I  39386 

I  49-243 

I  59-099 

2    8.956 

2  18.812 

2  28.668 

5 

0.0x4 

6 

I  19.837 

1  29.694 

I  39550 

1  49407 

I  59-263 

2    9.120 

2  18.976 

2  28.833 

6 

0.016 

7 

I  20.002 

I  29.858 

I  39-715 

I  49-571 

1  59-428 

2    9.284 

2  19.141 

2  28.997 

7 

0.019 

8 

I  20.166 

I  30.022 

I  39.879 

I  49-735 

I  59-592 

2    9.448 

2  19-305 

2  29.161 

8 

0.022 

9 

I  20.330 

130.187 

1  40.043 

149.900 

1  59-756 

2    9-613 

2  19.469 

2  29.326 

9 

0.025 

lO 

I  20.495 

I  30.351 

I  40.207 

1  50.064 

I  59920 

2    9-777 

2  19-633 

2  29.490 

10 

0.027 

IX 

I  20.659 

1  30.515 

1  40.372, 

1  50.228 

2    0.085 

2    9-941 

2  19.798 

2  29.654 

II 

0.030 

12 

I  20.823 

1  30.680 

I  40.536 

I  50.393 

2    0.249 

2  10.105 

2  19.962 

2  29.818 

12 

0.033 

13 

I  20.987 

I  30.844 

I  40.700 

I  50.557 

2    0.413 

2  10.270 

2  20.126 

2  29.983 

13 

0.036 

14 

I  21.152 

1  31.008 

I  40.865 

1  50.721 

2    0.578 

2  10.434 

2  20.290 

2  30.147 

14 

0.038 

15 

I  21.316 

131172 

1  41.029 

I  50.885 

2    0.74a 

2  10.598 

2  20.455 

2  30.311 

15 

0.041 

z6 

I  21.480 

I  31337 

141.193 

1  51.050 

2    0.906 

2  10.763 

2  20.619 

2  30.476 

16 

0.044 

17 

I  21.644 

I  31-501 

141.357 

1  51-214 

'2      1.070 

2  10.927 

2  20.783 

2  30.640 

17 

0.047 

18 

I  21.809 

1  31.665 

I  41.522 

1  51-378 

2      1.235 

2  11.091 

2  20.948 

230.804 

x8 

0.049 

19 

I  21.973 

I  31.829 

1  41.686 

I  51-542 

2      1.399 

2  11.255 

2  21.112 

2  30.968 

19 

0.052 

20 

I  22.137 

131-994 

I  41.850 

1  51-707 

2      1.563 

2  11.420 

2  21.276 

231133 

20 

0.055 

21 

I  22.302 

I  32.158 

442.015 

1  51-871 

2      1.727 

2  11.584 

2  21.440 

2  31.297 

21 

0.057 

22 

I  22.466 

I  32.322 

1  42.179 

I  52.035 

2      1.892 

2  11.748 

2  21.665 

2  31-461 

22 

0.060 

23 

I  22.630 

I  32.487 

I  42.343 

1  52.200 

2     2.056 

2  11.912 

2  21.769 

2  31.625 

23 

0.063 

24 

I  22.794 

I  32.651 

I  42.507 

I  52-364 

.2     2.220 

2  12.077 

2  21.933 

2  31.790 

24 

0.066 

25 

I  22.959 

I  32.815 

I  42.672 

1  52.528 

2     2.385 

2  12.241 

2  22.098 

231-954 

25 

0.068 

26 

I  23  123 

1  32.979 

I  42.836 

1  52.692 

2     2.549 

2  12.405 

2  22.262 

2  32.118 

26 

O-071 

27 

I  23.287 

I  33-144 

143000 

I  52.857 

2     2.713 

2  12.570 

2  22.426 

2  32.283 

27 

0.074 

28 

I  23.451 

133308 

I  43-164 

1  53-021 

2     2.877 

2  12.734 

2  22.590 

2  32.447 

28 

0.077 

29 

I  23.616 

I  33-472 

I  43-329 

I  53-185 

2     3042 

2  12.898 

2  22.755 

2  32.611 

29 

0.079 

30 

I  23.780 

I  33-637 

I  43-493 

I  53-349 

2     3.206 

2  13.062 

2  22.919 

2  32-775 

30 

0.082 

31 

I  23.944 

I  33  801 

I  43  657 

I  53-514 

2     3370 

2  13.227 

2  23,083 

2  32.940 

31 

0.085 

32 

I  24.109 

I  33.965 

1  43-822 

I  53-678 

2    3-534 

2  13.391 

2  23.247 

2  33104 

32 

0.088 

33 

I  24.273 

I  34.129 

I  43-986 

1  53  842 

2     3.699 

2  13.555 

2  23.412 

2  33.268 

33 

0.090 

34 

I  24.437 

1  34.294 

1  44-150 

1  54.007 

2     3.863 

2  13.720 

2  23.576 

«  33-432 

34 

0.093 

35 

I  24.601 

I  34458 

J  44.314 
f  44.479 

1  54.171 

2     4.027 

2  13.884 

2  23.740 

2  33-597 

35 

0.096 

36 

I  24.766 

I  34.622 

I  54.335 

2     4.192 

2  14.048 

2  23.905 

2  33-761 

36 

0.099 

37 

I  24.930 

I  34.786 

I  44.643 

154.499 

2     4-356 

2  14.212 

2  24.069 

«  33-925 

37 

O.IOI 

38 

I  25.094 

I  34.951 

144-807 

1  54.664 

2     4.520 

2  14.377 

2  24.233 

234.090 

38 

O.IQ4 

39 

I  25.259 

i35-"5 

I  44.971 

I  54.828 

2     4.684 

2  14.541 

2  24.397 

2  34.254 

39 

0.107 

40 

I  25.423 

I  35279 

I  45.136 

I  54.992 

2     4,849 

2  14.705 

2  24.562 

2  34-418 

40 

O.I  10 

41 

I  25.587 

135444 

I  45.300 

I  55-156 

2      5.013 

2  14.869 

2  24.726 

2  34.582 

41 

0.1 12 

42 

I  25.751 

135.608 

I  45464 

I  55.321 

2     5-177 

2  15034 

2  24.890 

2  34.747 

42 

0.115 

43 

I  25.916 

I  35.772 

I  45-629 

I  55-485 

2      5-342 

2  15.198 

2  25.054 

2  349" 

43 

O.I18 

44 

I  26.080 

I  35-936 

I  45-793 

1  55-649 

2     5-506 

2  15.362 

2  25.219 

»  35.075 

44 

OlI20 

45 

X  26.244 

1  36.101 

I  45-957 

1  55-814 

2      5.670 

2  15.527 

2  25.383 

2  35.239 

45 

0.123 

46 

I  26.408 

I  36.265 

I  46.121 

I  55-978 

2     5-834 

2  15.691 

2  25.547 

2  35-404 

46 

0.126 

47 

I  26.573 

I  36.429 

146.286 

1  56.142 

2     5.999 

2  15.855 

2  25.712 

2  35-568 

47 

0.139 

48 

I  26.737 

I  36.593 

I  46.450 

1  56.306 

2     6.163 

2  16.019 

2  25.876 

2  35  732 

48 

O.I3I 

49 

z  26.901 

I  36.758 

1  46.614 

1  56.471 

2     6.327 

2  16.184 

2  26.040 

2  35.897 

49 

0-134 

50 

I  27.066 

I  36.922 

I  46.778 

I  56.635 

2     6.491 

2  16.348 

2  26.204 

2  36.061 

50 

0.137 

51 

I  27.230 

137.086 

I  46.943 

I  56.799 

2     6.656 

2  16.512 

2  26.369 

2  36.225 

51 

0.140 

52 

1 27.394 

I  37-251 

I  47-107 

1  56.964 

2     6.820 

2  16.676 

2  26.533 

2  36.389 

52 

0.142 

53 

I  27.558 

I  37.415 

I  47.271 

1  57-128 

2     6.984 

2  16.841 

2  26.697 

2  36.554 

53 

0.145 

54 

I  27.723 

I  37-579 

I  47  436 

1  57292 

2      7-149 

2  17.005 

2  26.861 

2  36.718 

54 

0.148 

55 

1 27.887 

I  37-743 

147600 

1  57-456 

2     7.313 

2  17.169 

2  27.026 

2  36.882 

55 

O.I5I 

56 

I  28.051 

137.908 

1  47-764 

1  57.621 

2    7-477 

2  17.334 

2  27.190 

2  37*047 

S6 

0.153 

57 

1 28.215 

I  38.072 

1  47.928 

I  57-785 

2     7.641 

2  17.498 

2  27,354 

237.211 

57 

0.156 

S8 

1 28.380 

1  38.236 

148.093 

I  57-949 

2     7.806 

2  17.662 

2  27.519 

2  37.375 

58 

0.150 

59 

1  28.544 

I  38.400 

I  48.257 

I  58.113 

2      7-970 

2  17.826 

2  27.683 

2  37.539 

59 

0.163 

Mean 

Solar. 

&^ 

9" 

10^ 

II*» 

12^ 

13" 

14" 

15" 

Se 

For 

coods. 

[Eph  15] 
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TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 


Mean 
Solar. 

16" 

if     !     18^ 

19- • 

ao'' 

21^ 

22*" 

m      t 

23^ 

For 
Seconds. 

m 

xn     s 

m     8 

m     8 

m      t 

xn     s 

xn      s 

xn      s 

8 

s 

o 

2  37.704 

2  47  560 

2  57-417 

3    7-273 

3  X7.129 

3  26.986 

3  36.84^ 

346.699 

0 

0.000 

I 

237.868 

2  47-724 

2  57-581 

3    7.437 

3  17-294 

327.150 

3  37.007 

3  46.863 

I 

0.003 

2 

2  38.032 

2  47.889 

2  57.745 

3    7.602 

3  17-458 

327.315 

337.171 

3  47.027 

2 

0.005 
0.008 

3 

2  38.196 

2  48.053 

2  57  909 

3    7-766 

3  17.622 

3  27-479 

3  37-335 

347.192 

3 

4 

2  38.361 

2  48.217 

2  58.074 

3    7930 

3  17.787 

3  27.643 

3  37.500 

3  47-356 

4 

O.OII 

5 

2  38.525 

2  48.381 

2  58.238 

3    8.094 

3  17-951 

3  27.807 

3  37-664 

3  47-520 

5 

0.014 

6 

2  38.689 

2  48.546 

2  58.402 

3    8.259 

3  18.115 

3  27.972 

3  37-828 

3  47-685 

6 

0.016 

7 

2  38.854 

2  48.710 

2  58.566 

3    8.423 

3  18.279 

3  28.136 

3  37.992 

3  47-849 

7 

0.019 

8 

2  39.018 

2  48.874 

2  58.731 

3    8.587 

3  18.444 

3  28.300 

3  38.157 

3  48.013 

8 

0.022 

9 

2  39.Z82 

2  49039 

2  58.895 

3    8.751 

3  18.608 

3  28.464 

338.321 

3  48.177 

9 

0.025 

lO 

2  39346 

2  49-203 

2  59.059 

3    8.916 

3  18.77a 

3  28.629 

3  38.485 

3  48.342 

10 

0.027 

II 

2  39-5" 

2  49367 

2  59.224 

3    9080 

3  18.937 

3  28.793 

3  38.649 

348.506 

II 

0.030 

12 

2  39675 

2  49-531 

2  59388 

3    9-244 

3  19.101 

3  28.957 

3  38.814 

3  48.670 

12 

0.033 

13 

2  39839 

2  49.696 

2  59.552 

3    9-409 

3  19.265 

3  29.122 

3  38.978 

3  48.834 

13 

0.036 

14 

2  40.003 

2  49.860 

2  59-716 

3    9-573 

3  19-429 

3  29.286 

3  39.142 

3  48.999 

14 

0.038 

15 

2  40.168 

2  50.024 

2  59.881 

3    9-737 

3  19.594 

3  29.450 

3  39.307 

3  49.163 

15 

0.041 

16 

2  40.332 

2  50.188 

3    0.045 

3    9-901 

3  19.758 

3  29.614 

3  39.471 

3  49-327 

16 

0.044 

17 

2  40.496 

2  50.353 

3    0.209 

3  10.066 

3  19-922 

3  29.779 

3  39-635 

3  49-492 

17 

0.047 

18 

2  40.661 

2  50.517 

3    0.373 

3  10.230 

3  20.086 

3  29-943 

3  39.799 

3  49.656 

18 

0.049 

19 

2  40.825 

2  50.681 

3    0.538 

3  10.394 

3  20.251 

3  30.107 

3  39.964 

3  49.820 

19 

0.052 

20 

2  40.989 

2  50.846 

3    0.702 

3  10.559 

3  20.415 

3  30.271 

340.128 

3  49-984 

20 

0.055 

21 

2  41.153 

2  51.010 

3    0.866 

3  10.723 

3  20.579 

3  30.436 

3  40.292 

3  50.149 

21 

0.057 

22 

241.318 

2  51-174 

3    1031 

3  10.887 

3  20.744 

3  30.600 

3  40.456 

3  50.313 

22 

0.060 

23 

2  41.482 

2  51-338 

3    1-195 

3  11.051 

3  20.908 

3  30.764 

3  40.621 

3  50.477 

^3 

0.063 

24 

2  41.646 

2  51-503 

3    1-359 

3  11.216 

3  21.072 

3  30.929 

3  40.785 

3  50.642 

24 

0.066 

25 

2  41.810 

2  51.667 

3    1.523 

3  11  380 

3  21.236 

331093 

3  40.949 

3  50.806 

25 

0.068 

26 

2  41.975 

2  51.831 

3    1.688 

3  11-544 

3  21.401 

331.257 

341.114 

3  50.970 

26 

0.071 

27 

2  42.139 

2  51-995 

3    1-852 

3  11-708 

3  21.565 

3  31-421 

3  41.278 

3  51-134 

27 

0.074 

28 

2  42.303 

2  52.160 

3    2.016 

3  11  873 

3  21.729 

3  31-586 

3  41.442 

3  51-299 

28 

0.077 

29 

2  42.468 

2  52.324 

3    2. 181 

3  12.037 

3  21.893 

3  31-750 

341.606 

3  51-463 

29 

0.079 

30 

2  42.632 

2  52.488 

3    2.345 

3  12.201 

3  22.058 

331.914 

341.771 

3  51-627 

30 

0.082 

31 

2  42.796 

2  52.653 

3    2.509 

3  12.366 

3  22.222 

3  32.078 

341.935 

3  51.791 

31 

0.085 

32 

2  42.960 

2  52.817 

3    2.673 

3  12.530 

3  22.386 

3  32.243 

342.099 

3  51-956 

32 

0.088 

33 

2  43125 

2  52.981 

3    2.838 

3  12.694 

3  22.551 

3  32.407 

3  42.264 

3  52.120 

ZZ 

0.090 

34 

2  43289 

2  53.145 

3    3-002 

3  12.858 

3  22.715 

332.571 

3  42.428 

3  52284 

34 

0.093 

35 

2  43-453 

2  53.310 

3    3-166 

3  13023 

3  22.879 

3  32.736 

3  42.592 

3  52.449 

35 

0.096 

36 

2  43-617 

2  53-474 

3    3330 

3  13-187 

3  23.043 

332.900 

3  42.756 

3  52.613 

36 

0.099 

37 

2  43-782 

2  53-638 

3    3.495 

3  13-351 

3  23.208 

3  33-064 

3  42.921 

3  52.777 

37 

O.IOX 

38 

2  43  946 

2  53-803 

3    3.659 

3  13515 

3  23.372 

3  33-228 

3  43.085 

3  52.941 

38 

0.104 

39 

2  44.110 

2  53-967 

3    3.823 

3  13.680 

3  23.536 

3  33-393 

3  43-249 

3  53-106 

39 

0.107 

40 

2  44.275 

2  54.131 

3    3.988 

3  13-844 

3  23.700 

3  33-557 

3  43-413 

3  53-270 

40 

O.I  10 

41 

2  44.439 

2  54.295 

3    4- 152 

3  14.008 

3  23.865    3  33.721 

343-578 

3  53-434 

41 

O.I  12 

42 

244.603 

2  54.460 

3    4.316 

3  14.173 

3  24.029  '  3  33.886 

3  43-742 

3  53-598 

42 

O.I  15 

O.I  18 

43 

2  44- 767 

2  54.624 

3    4.480 

3  14.337 

324.193    334.050 

3  43906 

3  53-763 

43 

44 

2  44.932 

2  54.788 

3    4.645 

3  14.501 

3  24.358 

334-214 

3  44-071 

3  53927 

44 

0.120 

45 

2  45-096 

2  54.952 

3    4.809 

3  14.665 

3  24.522 

3  34.378 

3  44.235 

3  54.091 

45 

0.123 

46 

2  45.260 

2  55-"7 

3    4.973 

3  14.830 

3  24.686 

3  34.543 

3  44.399 

3  54.256 

46 

0.126 

47 

2  45-425 

2  55281 

3    5.137 

3  14.994 

3  24.850 

3  34.707 

3  44-563 

3  54.420 

47 

0.129 

48 

2  45.589 

2  55-445 

3    5-302 

3  15.158 

3  25.015 

3  34.871 

3  44-728 

3  54.584 

48 

0.13 1 

49 

2  45-753 

2  55610 

3    5-466 

3  15.322 

3  25.179 

3  35035 

344.892 

3  54.748 

49 

0.134 

50 

2  45-917 

2  55-774 

3    5-630 

3  15.487 

3  25.343 

3  35-200 

3  45056 

3  54.913 

50 

0.137 

51 

2  46.082 

2  55-938 

3    5-795 

3  15-651 

325.508    335-364 

3  45-220 

3  55-077 

51 

0.140 

52 

2  46.246 

2  56.102 

3    5.959 

3  15-815 

3  25.672    3  35.528 

3  45385 

3  55-241 

52 

0.142 

53 

2  46.410 

2  56.267 

3    6.123 

3  15.980 

3  25.836  i  3  35693 

3  45-549 

3  55-405 

53 

0.145 

54 

2  46.574 

2  56.431 

3    6.287 

3  16.144 

3  26.000    3  35.857 

3  45713 

3  55570 

54 

0.148 

55 

2  46.739 

2  56.595 

3    6.452 

3  16.308 

3  26.165  !  336.021 

3  45878 

3  55-734 

55 

0.I5I 

56 

2  46.903 

2  56.759 

3    6.616 

3  16.472 

3  26.329    336.185 

3  46.042 

355.898 

56 

0.153 

57 

2  47.067 

2  56.924 

3    6.780    3  16.637 

3  26.493    3  36.350 

3  46.206 

3  56.063 

57 

0.156 

5« 

2  47-232 

2  57.088 

3    6.944    3  16.801 

3  26.657    3  36.514 

3  46.370 

3  56.227 

58 

0.159 

59 

2  47396 

2  57.252    3    7-'09|  3  16.965 

3  26.822 

3  36.678 
21^ 

3  46.535 

3  56.391 

59 

0.162 

Mean 

Solar. 

le*" 

if      .  i8»^ 

I9'' 

20^ 

22"* 

23- 

Se 

For 
conds. 

[Eph  is) 
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TABLE  IV. 


AZIMUTH  OF  POLARIS  AT  ALL  HOUR  ANGLES.  1915. 
[For  hour  angles  o'' to  la'^thestaris  vest  of  north,  and  for  hour  angles  i2'>to  34'*  it  is  east  of  north.] 


lO** 

'5° 

20*» 

'S" 

30° 

35° 

40° 

45° 

50° 

h    m 

•      / 

•           / 

•         / 

•        f 

0               / 

0              f 

•      / 

•            f 

•         f 

h    m 

0     0 

0    0.0 

0       0.0 

0      0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0        0.0 

0    0.0 

24    0 

12 

0    3-7 

0    3-7 

0      3.8 

0    4.0 

0    4.2 

0  4.4 

0    4.8 

0      S-2 

0    5-7 

23  48 

24 

0    7-3 

0    7-5 

0      7.7 

0   8.0 

0    8.4 

0    8.9 

0    95 

0    10.3 

0  IZ.4 

36 

36 

0  X0.9 

0  1X.2 

0    II. 5 

0   Z2.0 

0    Z2.S 

0  13 -3 

0  Z4.2 

0  iS-5 

0  Z7.Z 

24 

48 

0  14.5 

0  14.8 

0    15.3 

0  15-9 

0    16.6 

0  17.6 

0  18.9 

0  20.6 

0  22.7 

12 

I    0 

0  18.1 

0  18.5 

0    19.0 

0  19.8 

0   20.7 

0  22.0 

0  «3-5 

0  25.6 

0  28.9 

23     0 

12 

0  21.6 

0  22.0 

0   22.7 

0  23.6 

0  24.8 

0  26.2 

0  aS.z 

0  30.6 

0  33.7 

22  48 

24 

0  25.0 

0  25.6 

0   26.3 

0  27.3 

0   28.7 

0  30-4 

0  32.6 

0  35-4 

0  39.  z 

36 

36 

0  28.4 

0  29.0 

0   19.9 

0  31.0 

0  32.6 

0  34-5 

0  37.0 

0  40.2 

0  44.3 

24 

48 

0  317 

0  32.4 

0  33-4 

0  34.6 

0  36.3 

0  38-5 

0  4Z.2 

044.8 

0  49.4 

12 

2      0 

034.9 

0  35-7 
0  38.8 

0  36.7 

0  38.  z 

0  40.0 

0  42.4 

0  45-4 

0  49-3 

0  54^ 

22     0 

12 

0  38.0 

0  40.0 

0  4Z.J 

0  43.6 

0  46.1 

0  49-4 

0  53-7 

0  59.3 

21  48 

24 

0  41.0 

0  41.9 

0  43.2 

0  44.8 

0  47.0 

0  49.8 

0  53-3 

0  57-9 

I    3-9 

36 

^t 

0  43.9 

0  44-9 

0  46.2 

0  48.0 

0  SO-3 

0  53-3 

0  57-1 

I     2.0 

z    8.4 

24 

48 

0  46.7 

0  47-7 

0  49.1 

0  51.0 

0  53-4 

0  56.6 

z    0.6 

I     5.9 

z  12.7 

12 

3    0 

0  49-4 

0  50.4 

0  5Z.9 

0  53-9 

0  56-5 

0  59.8 

z    4.1 

I    g.6 

z  Z6.7 

2Z      0 

12 

0  51.9 

0  53-0 

0  545 

0  56.6 

0  59-3 

I    2.8 

«     7-3 

I  Z3.0 

Z    90.6 

20  48 

24 

0  54.2 

0  55-4 

0  57.0 

0  59.2 

z     2.0 

z     5.6 
z     8.3 
z  zo.B 

z  Z0.3 

I  16.3 

z  24.2 

36 

36 

0  5^'S 

0  57.6 

0  59-3 

I     Z.6 

I    4.5 

z  Z3.Z 

I  19.4 

I  27.5 

24 

48 

o5«.5 

0  59-7 

I     1-5 

I    3.8 

z    6.S 

I  15-8 

I  22.2 

z  30.6 

12 

4     0 

I     0-4 

I     1.7 

I    3-4 

I     5.8 

z    9.0 

I  13  0 

Z    Z8.2 

I  24.8 

I  33.5 

20      0 

12 

z     2.2 

I    3-4 

I     S-2 

z     7.7 

z  Z0.9 

z  Z5.Z 

z  20.4 

z  27.2 

Z36.I 

Z9  48 

24 

I    3-7 

I     5.0 

z    6.9 

I     9.4 

z  Z2.7 

z  Z6.9 

z  22.3 

I  29.3 

I  38.4 

36 

36 

I    S-i 

I    6.4 

I   s.s 

I  Z0.9 

z  14.2 

z  z8.6 

z  24.Z 

I  31-2 

I  40.5 

24 

48 

I    6.3 

I     7-6 

I    9.6 

Z    12.2 

I  X5-6 

I  20.0 

I  25<i 

I  32.8 

z  42.2 

Z2 

5    0 

I     7-3 

I     8.7 

I  Z0.6 

I    U'S 

z  Z6.7 

I   2Z.2 

z  fi6.9 

I  34-2 

I  43-7 

Z9    0 

12 

I    8.9 

I     9.5 

1  ii.S 

I    Z4.2 

z  Z7.6 

I    22.1 

z  27.9 

I  35.3 

I  44-9 

z8  48 

24 

I    8.8 

I  10.2 

I    12.2 

z  Z4.8 

z  18.4 

I    22.9 

Z28.7 

z  36.  z 

145-8 

36 

36 

I    9.3 

I  10.7 

Z    Z2.6 

I    153 

I  Z8.9 

I    23.4 

z  29.9 

I  367 

I  46.4 

24 

48 

I    96 

I  10.9 

z  Z2.9 

I  15-6 

z  19. 1 

I    23.7 

1 29.5 

I  370 

146.7 

Z2 

6    0 

I    9.6 

I    II.O 

z  13.0 

I  iS-7 

z  Z9.2 

I   »3'7 

I  295 

I  370 

146.7 

18    0 

12 

I    9.5 

I  10.9 

Z    12.8 

I  155 

z  Z9.0 

z  23.6 

z  29.3 

136.8 

146.4 

17   48 

24 

I    9.2 

z  10.6 

I  Z2.5 

z  Z5.2 

z  Z8.7 

z  23. z 

z  28.9 

I  36.3 

I  45-8 

36 

36 

I    8.7 

I  ro.i 

z  12.0 

I  14.6 

I  18.  z 

z  22.5 

I  28.2 

I  35-5 

I  45.0 

24 

48 

t    8.1 

I    9.4 

I  11.3 

I  13-9 

I  17.3 

Z    21.6 

1 27.3 

I  34.5 

I  43.8 

12 

7    0 

I     7.2 

1   «.s 

z  Z0.4 

I  12.9 
I  ZZ.8 

z  Z6.3     z  20.6 

z  26.  z 

I  33.2 

z  42.4 

17    0 

12 

I    6.2 

I     7-4 

z    9.2 

z  15.0     I  Z9.3 

I  13.6  1  I  I7.S 

z  24.7 

I  31-7 

z  40-7 

16  48 

24 

I    4.9 

I     6.2 

z    8.0 

z  Z0.4 

z  23. z 

I  29.9 

z  38.8 

36 

36 

I    3-5 

I     4.7 

:J:i 

I     8.9      I   Z2.0  1  z   z6.z 

Z   21.8 

z  27.9 

136.5 

24 

48 

t    2.0 

I    3^ 

I     7.1 

I  10.2 

I  14. 1 

I    19.9 

z  25.6 

I  34.0 

12 

8    0 

I    0.2 

I     1-3 

I      30 

I     5-2 

I      8.2 

I    Z2.0 

I    Z6.9 

I  93.2 

I  31 -3 

16    0 

12 

0  58.3 

0  59-4 

Z       I.O 

I     3-1 

I    6.0 

I    9-7 

I    14.4 

z  20.5 

z  28.3 

1548 

24 

0  56.2 

0  57-3 

0  58.8 

I     0.9 

I    3.6 

z     7.2 

z  II. 7 

1  17.5 

z  25.Z 

36 

36 

0  54.0 

0  S5-0 

0  56.5 

0  58.5 

I    I.I 

I  4.5 

I    8.8 

1  14.4 

I  91.7 

24 

48 

0  51.6 

0  52.6 

0  54.0 

0  55-9 

0  58.4 

I     1.6 

I     5-8 

I  II. I 

I  18.0 

12 

9    0 

0  49- 1 

0  50.0 

0  51.4 

0  53.2 

0  S5'^ 

0  58.6 

I    2.6 

z     7.6 

I  14.2 

15    0 

12 

0  46.5 

0  47-3 

0  48.6 

0  50-3 

0  52.6 

0  55-4 

0  59.9 

I     3-9 

z  zo.z 

14  48 

24 

0  43-7 

0  445 

0  45-7 

0  47-3 

0  49.4 

0  52.1 

0  55-6 

I     0.1 

I     59 

36 

36 

0  40.8 

0  41.6 

0  42.6 

0  44-1 

0  46.1 

0  48.7 

0  51-9 

0  56.Z 

I     1.5 

24 

48 

037.8 

038.5 

0  39-5 

0  40.9 

0  42.7 

0  45- 1 

0  48.1 

0  51-9 

0  57-0 

12 

10    0 

0  34.7 

0  35-3 

0  36.3 

0  37-5 

0  39.2 

0  41-4 

0  44.1 

0477 

0  59.9 

14    0 

12 

0  31-5 

0  32.1 

0  32.9 

0  34.  z 

0  35-6 

0  37-5 

0  40.0 

043.9 

0  47-4 

13  48 

24 

0  28.2 

0  28.7 

0  29.5 

0  30.5 

0  31.9 

0  33-6 

0  35.8 

0  38.7 

0  42.5 

36 

36 

0  24.9 

0  25.3 

0  26.0 

0  26.9 

0  28.1 

0  29.6 

0  31.6 

0  34.1 

0  37-4 

24 

48 

0  21.5 

0  21.8 

0  22.4 

0  23.2 

0  24.2 

0  25.5 

0  27.2 

0  294 

0  32.2 

12 

II    0 

0  18.0 

0  18.3 

0  18.8 

0  19.4 

0  20.3 

0  2Z.4 

0  22.8 

0  24.6 

0  97.0 

13    0 

12 

0  14.4 

0  14.7 

0  15. 1 

0  15.6 

0  16.3 

0  Z7.2 

0  18.3 

0  19.8 

0  2Z.7 

12  48 

24 

0  10.8 

0    II.O 

0  11.3     0  II. 7 

0  12.2 

0  12.9 

0  13.8 

0  Z4.9 

'  0  16,3 

36 

36 

0    7.2 

0    7.4 

0    7.6 

0    7.8 

0    8.2 

0    8.7 

0    9.2 

0  zo.o 

0  10.9 

24 

48 

0    3.6 

0    3-7 

0    3.8 

0    3-9 

0    4.1 

0    4.4 

0    4.6 

0    5.0 

0    5-5 

13 

12    0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

1  0    0.0 

0    0.0 

0    0.0 

0    0.0 

12     0 
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AZIMUTH  OF  POLARIS  AT  ALL  HOUR  ANGLES,  1915. 
[For  hour  angles  o^  to  la^'thestariswestof  north,  and  for  hour  angles  la'*  to  34'' it  is  east  of  north.] 


s*° 

S4« 

56° 

s*^ 

6o^ 

6i<» 

63** 

63" 

64" 

h    m 

•        / 

•            / 

•           / 

•        / 

•      / 

•      / 

•      / 

•      / 

•      / 

h    m 

0     0 

0     0.0 

• 

0        0.0 

0       0.0 

0     0.0 

0    0.0 
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0    0.0 
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0    0.0 

24     0 

13 

0     6.0 
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n  48 

24 
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0  12.5 

0  13.2 
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0  15.8 

0  16.4 

0  17.0 

36 

5^ 
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0  22.9 

0  33.7 

0  24.6 

0  25.5 

24 

4» 

0  33.7 

0  24.9 

0  26.2 

0  37.8 

0  29.5 

0  30.4 

0  3X.5 

0  32.6 

033.8 

12 

X     0 

0  29.5 

0  31.0 

0  33.6 

0  34.5 

0  36.7 

0  37-9 

0  39.3 

0  40.6 

0  42. T 

23   0 

13 

035.3 

0  37.0 

039.0 

0  41.3 

0  43-8 

0  45.2 

0  46.8 

0  48.4 

0   50.2 

22  48 

24 

0  40.9 

0  42.9 

0  45-2 

0  47.8 

0  50.8 

0  52.4 

0  54.3 

0  56.2 

0   58.3 

36 

^t 

0  46.4 

0  48.6 

0  51.2 

0  54.2 

0  57-6 

0  59-5 
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X    3-7 

I    6.1 

24 

A& 

0  SI. 7 

0  54-3 

0  57-2 
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I    8.6 

I  II. I 

I  X3.7 

13 

3      0 

0  56.9 

0  59-7 

I     3.9 

I      6.5 

I  10.7 

I  13.0 

I  XS.5 

I  18.3 

I  21. 1 

22      0 

13 

I    2.0 

I     50 

X    8.5 

I    12.4 

I  16.9 

I  19.4 

I    32.1 

I  35.1 

I  28.2 

31   48 

24 

I    6.8 

I  10. 1 

I  X3.8 

I    18.0 

I  22.9 

I  25.6 

X  28.5 

X  31.7 

X  35.x 

36 

36 

X  11.5 

I  15.0 

I  19.0 

X  23.5 

I  28.7 

X  31.6 

X  34.7 

X  38.0 

I  4X.7 

24 

4» 

I  16.0 

I  19.7 

X  23.9 

I  38.7 

X  34-2 

X  37.2 

X  40.5 

I  44.1 

X  47-9 

13 

3    0 

I  20.2 

I  24.1 

1 28.5 

X  33-6 

I  39-4 

I  42.6 

I   46.1 

I  49-8 

X  53-9 

31      0 

13 

I  24.2 

I  28.3 

X  33  0 

X  38.3 

X  44.3 

X  47-7 

X  5I-3 

X  55-2 

X  59-5 

30  48 

24 

X  28.0 

I  32.2 

X  37X 

X  43.6 

I  48.9 

X  52.4 

X  56.2 

2    0.3 

2    4-7 

36 

36 

I  31-5 

I  35-9 

I  41.0 

I  46.7 

X  53-2 

X  56.9 

3    0.8 

2     5.0 

3    9.6 

24 

48 

X  34.7 

I  39-3 

I  44.5 

X  50.4 

X  57-2 

2      I.O 

3      5.0 

3    9.4 

3  14. 1 

13 

4     0 

X  37.7 

I  42.4 

I  47.8 

X  53.9 

3    0.8 

2      4.7 

3      8.9 

2  13.4 

2  X8.3 

30     0 

13 

I  40.4 

I  45.3 

X  508 

X  57  0 

3    4.x 

2      8.1 

3    X2.4 

3  17.0 

2  22.0 

19  48 

24 

I  42.8 

I  47.8 

X  53-4 

X  59.8 

3     7.1 

3    XI. I 

2    15.5 

3    30.2 

2  25.3 

36 

36 

I  450 

1  50.0 

X  55-7 

3      3.3 

3    9.6 

2    13.8 

2    18.2 

2    23.0 

2  28.3 

24 

48 

I  46.8 

I  51.9 

X  57.7 

2      4.3 

3  xi.8 

3  x6.o 

2    20.5 

2   25.4 

3  30.6 

13 

5    0 

148.3 

I  53.5 
I  54.8 

X  59-4 

3      6.0 

2  13.6 

2    X7.9 

3    32.4 

3   37.4 

3  32.7 

19      0 
18  48 

12 

I  49-5 

2    0.7 

3      7.4 

2  15.X 

3    19.4 

3    34.0 

3   38.9 

2  34.3 

24 

X  50.5 

I  55.7 

2     X.7 

2      8.5 

3  16.2 

3   ao.5 

3    35.1 

3   30.0 

2  354 

36 

36 

t  51.1 

r  5^.4 

2    3.3 

3      9.1 

3  x6.8 

3   31.3 

3    35.8 

2  3P.8 

3  36.3 

24 

48 

I  51.4 

i5<5.7 

2    3.6  1  3    9.5 

3  17.3 

2   31.5 

3    36.  t 

2   31. 1 

2  3<5.5 

13 

6    0 

I  51-4 

1  55-7 

3    3.6 

2      9.4 

3  17.X 

3   31.4 

3    26.0 

2   31.0 

2  3<5.4 

18      0 

23 

I  51.1 

I  5^.4 

3    3.3 

3      9.0 

3  16.7 

3   30.9 

2    25.5 

2   30.5 

2  35.8 

17   48 

24 

I  50.5 

X  55-7 

2     1.6 

2      8.3 

2  15.9 

3   30.I 

3    34.6 

3   39.6 

2  34.8 

36 

3^ 

I  49.6 

X  54.8 

2    0.5 

3      7.3 

3  14.7 

3    18.9 

3    33.4 

3   38.2 

2  335 

24 

48 

I  48.4 

I  53-5 

I  59.2 

2     5-7 

3  13.3 

2  173 

3   31.7 

3    36.5 

2  3X.7 

13 

7    0 

X  46.9 

I  5^-9 

X  57.6 

3      4.0 

3  ^1.3 

2    15.3 

3    X9.7 

2   24.4 

2  29.5 

17      0 

13 

I  45.1 

I  50.0 

X  55-6 

3       1.8 

3    9.0 

3    X3.O 

2    X7.3 

3   31.9 

2  26.9 

16  48 

24 

I  430 

X  47-9 

X  53-3 

X  59-4 

3    6.5 

3    XO.4 

2    14.5 

3    X9.O 

2  23.9 

36 

36 

X  40.7 

X  45-4 

X  50-7 

I  56.7 

2    3-5 

2      7.3 

3    XI. 4 

2    15.8 

2  20.5 

24 

48 

I  38.1 

I  42.7 

I  47.8 

X  53-6 

2    0.3 

3      4.0 

3      8.0 

3    X2.2 

3  16.8 

13 

8    0 

I  35.2 

X  39-7 

I  44.6 

X  50.3 

I  5<5.7 

2      0.3 

3      4.3 

2     S.3 

3   X3.7 

x6    0 

X3 

I  32.1 

X  36.4 

I  41.2 

X  467 

X  52.9 

X  56.3 

3      0.0 

3      4.0 

2      8.3 

X548 

24 

X  28.8 

I  32.9 

X  37-5 

X  42.7 

X  48.7 

X  52.0 

X  55.6 

X  59.4 

^  2-5 

3^ 

36 

X  25.2 

I  29.1 

I  33-5 

X  38.6 

X  44.3 

X  47-4 

X  50.8 

X  54.5 

I    58.4 

24 

48 

X  21.4 

r  25.1 

X  29.3 

X  34.x 

I  39.6 

X  42.6 

X  45-8 

I  49-3 

X  53.x 

13 

9    0 

X  17.4 

I  20.9 

I  34.9 

I  39.4 

X  34.6 

X  37-5 

I  40.6 

X  43.9 

X  47-4 

'5      I 

12 

I  13- 1 

I  16.5 

I  30.3 

I  34.6 

X  29.5 

I  32.2 

I  35.x 

X  38.2 

X  41.6 

14  48 

24 

X    8.7 

I  11.9 

X  X5.4 

X  X9.4 

I  34.1 

I  26.6 

X  29.3 

X  32.2 

X  35.4 

36 

36 

X    4.1 

I     7.1 

I  10.4 

X  X4.1 

I  X8.4 

I  20.8 

X  23.3 

X  36.0 

X  39.0 

24 

48 

0  59.4 

I    2.1 

X     5x 

I    8.6 

I    13.6 

I  14.8 

I  17. X 

I  19.6 

I  23.4 

13 

20    0 

0  54.5 

0  57-0 

0  59.8 

X    3.9 

I    6.6 

I    8.6 

I  10.8 

X  13. 1 

I  X5.6 

14    0 

13 

0  49-4 

0  5x7 

0  54.2 

0  57.x 

I    0.4 

I    2.2 

X     4-2 

X    6.3 

X    8.5 

X3  48 

24 

0  44.2 

0  46.3 

0  48.5 

0  si.x 

0  54- X 

0  55-7 

0  57.5 

0  59-3 

X    X.3 

3^ 

36 

0  39.0 

0  40.7 

0  42.7 

0  450 

0  47-6 

0  49.0 

0  50.6 

0  52.2 

0  54.0 

24 

48 

0  33-^ 

0  351 

0  36.8 

0  38.8 

0  41.0 

0  42.3 

0  43-6 

0  45.0 

0  46.5 

13 

XX     0 

0  28.1 

0  29.4 

0  30.8 

032.5 

034.3 

0  35-4 

0  36.5 

0  37.7 

038.9 

'^  2 

13 

0  22.6 

0  23.6 

0  24.8 

0  36.1 

0  27.6 

0  28.4 

0  29.3 

0  30.2 

0  31.2 

X3  48 

24 

0  17.0 

0  17.8 

0  18.6 

0  19.6 

0  20.7 

0  21.4 

0  22.0 

0  22.8 

023.5 

36 

36 

0  11.4 

0  ti.9 

0  12.4 

0  13.  X 

0  13.8 

0  14.3 

0  14.7 

0  X5.3     0  15.7 

24 

48 

0    5-7 

0    5-9 

0    6.2 

0    6.6 

0    6.9 

0    7.1 

0    7.4 

0    7.6    0    7.9 

X3 

12      0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0  • 

0    0.0 

0    0.0 

0    0.0  1 

12      0 
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TABLE  V. 


AZIMUTH  OF  POLARIS  AT  ELONGATION,  1915. 


XI>«cl- 

88*^51'  0" 

1 

88**  51'  10" 

88'' 51' 20" 

88°  SI '30" 

88**  51' 40" 

88°  SI' 50" 

Variatioo  for— 

Lat.'^^ 

z'ofLat. 

i"«ll. 

0   / 

0  /  // 

0     f      tf 

0  /   // 

0  /   // 

0  /   // 

0  #   // 

ff 

f 

5  0 

I  9  15-8 

1    9  5.8 

I  8  S5.7 

I  8  4S-7 

I  8  35.7 

I  8  2S.6 

+0.10 

—  I.OO 

5  20 

I  9  18.0 

I  9  8.0 

I  8  57.9 

I  8  47-9 

I  8378 

I  8  27.8 

O.II 

1. 00 

11 

I  9  20.3 

I  9  10.3 

I  9  0.2 

I  8  50.2 

I  8  40.1 

I  8  30.1 

0.12 

I.OO 

I  9  22.8 

I  9  12.8 

I  9  2.7 

I  8  S2.6 

I  8  42.6 

I  832.S 

013 

I.OI 

6  20 

I  9  25.4 

I  9  154 

I  9  5-3 

I  8  S5.2 

I  8  45.2 

I  835.1 

0.14 

1 .01 

6  40 

I  9  28.2 

I  9  18. 1 

I  9  8.0 

1  8  58.0 

I  8  47-9 

I  837.8 

-fo.14 

—  I.OI 

7  0 

I  9  31.1 

I  9  21.0 

I  9  10.9 

I  9  0.9 

I  8  50.8 

I  8  40.7 

o.iS 

1. 01 

7  20 

I  9  34.1 

I  9  24.1 

I  9  14.0 

I  9  3-9 

I  8  53.8 

I  8  43-7 

0.16 

I.OI 

7  40 

I  9  37-3 

I  9  27.3 

I  9  17-2 

I  9  7.1 

I  8  S7.0 

I  8  46.9 

0.16 

I.OI 

8  0 

I  9  40.7 

I  9  30.6 

I  9  20.5 

I  9  10.4 

I  9  0-3 

I  8  50.2 

0.17 

I.OI 

8  20 

I  9  44.2 

I  9  34.1 

I  9  24.0 

I  9  139 

I  9  3.8 

I  8  53.6 

-fo.18 

—  I.OI 

8  40 

I  9  47-8 

I  9  37-7 

I  9  27.6 

I  9  17-5 

I  9  7.4 

I  8  57.2 

0.18 

1. 01 

9  0 

I  9  51-6 

I  9  41. S 

I  9  314 

I  9  21.2 

I  9  II. I 

I   9   I.O 

0.19 

I.OI 

9  20 

I  9  55-5 

I  9  45-4 

I  9  35-3 

I  9  25.2 

I  9  15.0 

I  9  4.9 

0.20 

1. 01 

9  40 

I  9  59.6 

I  9  49S 

I  9  39-4 

I  9  29.2 

I  9  19.1 

I  9  8.9 

0.21 

1. 01 

10  0 

I  10  3.8 

I  9  53-7 

I  9  43-6 

I  9  33-4 

I  9  233 

I  9  13. 1 

+0.22 

—  1.02 

10  20 

I  10  8.2 

I  9  58.1 

I  9  47-9 

I  9  37-8 

I  9  27.6 

I  9  174 

0.22 

1.02 

10  40 

I  10  12.8 

I  10  2.6 

I  9  52.4 

I  9  42.3 

I  9  321 

I  9  21.9 

0.23 

1.02 

II  0 

I  10  17.5 

I  10  7-3 

I  9  S7-I 

1     9  46.9 

I  9  36.8 

I  9  26.6 

0.24 

1.02 

II  20 

I  10  22.3 

I  10  12. I 

I  10  1.9 

I  9  Si-7 

I  9  416 

I  9  314 

0.24 

1.02 

II  40 

I  10  27.3 

I  10  17. 1 

I  10  6.9 

I  9  S6.7 

I  9  46.S 

I  9  3^-3 

+0.25 

—  1.02 

12  0 

I  10  32.5 

I  10  22.3 

I  10  12. 1 

I  10  1.8 

I  9  Si-6 

I  9  41.4 

0.26 

1.02 

12  20 

I  10  37.8 

I  10  27.6 

I  10  17.3 

I  10  7.1 

I  9  S6.9 

I  9  46.6 

0.27 

1.02 

12  40 

I  10  43.2 

I  10  33.0 

I  10  22.8 

I  10  12. s 

I  10  2.3 

I  9  52.0 

0.28 

1.03 

13  0 

I  10  49.0 

I  10  38.7 

I  10  28.4 

I  10  18. 1 

I  10  7.9 

I  9  57-6 

0.29 

1.03 

13  20 

I  10  547 

I  10  44.4 

I  10  34.2 

I  10  23.9 

I  10  13.6 

I  10  3-3 

-ho.29 

-1.03 

13  40 

I  II  0.6 

I  10  S0.4 

I  10  40.1 

I  10  29.8 

I  10  19.S 

I   10  9.2 

0.3Q 

103 

14  0 

I  II  6.7 

I  10  56.5 

I  10  46.2 

I  10  35.8 

I  10  2S.S 

I  10  15.2 

0.31 

1.03 

14  20 

I  II  13.0 

I  II  2.7 

I  10  52.4 

I  10  42.1 

I  10  31.7 

I  10  21.4 

0.32 

103 

14  40 

I  II  19.4 

I  II  9.1 

I  10  58.8 

I  10  48.4 

I  10  38.1 

I  10  27.8 

0.32 

1.03 
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I  II  26.0 

I  II  15.7 

I  II  5.4 

I  10  ss.o 

I  10  44-6 

I  10  34.3 

+0-33 

-1.03 

IS  20 

I  II  32.8 

I  II  22.5 

I  II  12. I 

I  II  1.7 

I  10  51.4 

I  10  41.0 

0-34 

1.04 

IS  40 

I  II  39-7 

I  11  29.4 

I  II  19.0 

I  II  8.6 

I  10  58.2 

I  10  47.8 

0.35 

I.04 

16  0 

I  II  46.8 

I  II  36.5 

I  II  26.1 

I  II  15.7 

I  II  5-2 

I  10  54.8 

0.36 

1. 04 

16  20 

I  II  S4.I 

I  "  43-7 

I  II  33-3 

I  II  22.9 

I  II  12.4 

I  II  2.0 

0.37 

1.04 

16  40 

I  la  i-S 

I  II  511 

I  II  40.7 

I  "  30.3 

I  II  19.8 

I  II  9.4 

4-0.38 

-1.04 

17  0 

I  12  9.2 

I  II  58.7 

I  II  48.3 

I  II  37-8 

I  II  27.4 

I  II  16.9 

0.38 

1.0S 

17  20 

I  12  16.9 

I  12  6.5 

I  11  56.0 

I  II  45-5 

I  II  3SI 

I  II  24.6 

039 

1.05 

17  40 

I  12  24.9 

I  12  14.4 

I  12  4.0 

I  II  53-5 

I  II  43-0 

I  II  32.5 

0.40 

1.0S 

18  0 

I  12  33-^ 

I  12  22.6 

I  12  12. I 

I  12  i.s 

I  II  510 

I  II  40.5 

0.41 

1-05 

18  20 

1   12  41.4 

I  12  309 

I  12  20.3 

I  12  9.8 

I  II  59-3 

I  II  48.7 

+0.42 

-1.05 

18  40 

I  12  50,0 

I  12  39-4 

I  12  28.8 

I  12  18.2 

I  12  7-7 

I  II  57.1 

0.43 

1.06 

19  0 

I  12  58.6 

I  12  48.0 

I  12  37.4 

I  12  26.9 

I  12  16.3 

I  12  5-7 

0.44 

1.06 

19  20 

I  13  7-4 

I  12  56.8 

I  12  46.2 

I  12  35.6 

I  12  25.1 

I  12  145 

0.4S 

1.06 

19  40 

I  13  16.5 

I  13  5-9 

I  12  55-3 

I  12  44.6 

I  12  34.0 

I  12  23.4 

0.46 

1.06 

20  0 

I  13  25.7 

I  13  151 

I  13  4-4 

I  12  53-8 

I  12  43-2 

I  12  325 

+0.46 

-1.06 

20  20 

I  13  35-2 

I  13  24.5 

I  13  138 

I  13  3-2 

I  12  52.S 

I  la  41.8 

0.47 

1.07 

20  40 

I  13  44-7 

I  13  34.1 

I  13  23.4 

I  13  12.7 

I.  13  2.0 

I  12  51.3 

0.48 

i-<*7   . 

21  0 

I  13  54-6 

I  13  43-9 

I  13  33-2 

I  13  22.5 

I  13  II-7 

I  13  10 

0.49 

1.07 

21  20 

I  14  4.6 

I  13  53-9 

I  13  43-1 

I  13  32.4 

I  13  21.6 

I  13  10.9 

0.50 

1.07 

21  40 

I  14  147 

I  14  4.0 

I  13  53-3 

I  13  42.S 

I  13  31-7 

I  13  ai.o 

+0.51 

-1.08 

22  0 

I  14  25.2 

I  14  14-4 

I  14  3.6 

I  13  52.8 

I  13  42.0 

I  13  31 -2 

0.52 

1.08 

22  20 

I  14  35-8 

I  14  25.0 

I  14  14.2 

I  14  3-4 

I  13  S2.5 

I  13  417 

0-53 

1.08 

22  40 

I  14  46.5 

I  14  35-7 

I  14  24.9 

I  14  14. 1 

I  14  3-2 

I  13  52.4 

0.54 

i.oS 

23  0 

I  14  57-5 

I  14  46.7 

I  14  35-9 

I  14  25.0 

I  14  14.1 

I  14  3-3 

0-55 

1.09 

23  20 

I  15  8-8 

I  14  57-9 

I  14  47.0 

I  14  36.1 

I  14  2S.2 

I  14  14.3 

+0.56 

-1.09 

23  40 

I  15  20.2 

I  15  9-3 

I  14  S8.4 

I  14  47-5 

I  14  3^-5 

I  14  25.6 

0-57 

1.09 

24  0 

I  15  31.8 

I  15  20.9 

I  IS  lo.o 

I  14  59  0 

I  14  48.1 

I  14  37.1 

0.58 

1.09 

24  20 

I  15  43-7 

I  15  32.7 

I  IS  21.8 

I  IS  10.8 

I  14  59-8 

I  14  48.8 

0.60 

MO 

24  40 

I  IS  55-8 

I  15  44.8 

I  15  33-^ 

I  IS  22.8 

I  IS  11.8 

I  15  0.8 

0.61 

I.IO 

25  0 

I  16  8.0 

I  IS  570 

I  15  46.0 

I  IS  34.9 

I  IS  23.9 

I  15  12.9 

+0.62 

-r.io 

[Eph  15] 
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'"\Decl. 

1 

1 

1 

'     Variation  for— 

188*^51'   0" 

88°  51'  10" 

.88°  51' 20" 

88°  51' 30" 

88°  51' 40" 

88°  51'  50" 

W  .^A       ^^. 

lAt.      ^S. 

1         "^ 

1 

0     /      // 

0     /      // 

i'  of  Lat. 

1 

x"  of  «. 

0         / 

1 

0        /        // 

0     /      // 

0     /      // 

// 

ff 

25       0 

I     16       8.0 

I  15  570 

I  15  46.0 

I  15  34.9 

I  IS  23.9 

I  15  12.9 

-I-O.62 

—  1. 10 

25    20 

I     16    20.5 

I  16    9.5 

I  15  58.4 

I  IS  47-4 

I  IS  3(^-3 

I  15  252 

0.63 

I. II 

25  40 

I     16    33.3 

I  16  22.2 

I  16  II. I 

I  16    0.0 

I  15  48.9 

I  15  37-8 

0.64 

I. II 

26    0 

I     16    46.2 

I  16  35.1 

I  16  24.0 

I  16  12.9 

I  16    1.7 

I  IS  50.6 

0.65 

I. II 

26  20 

I     16    59.4 

I  16  48.3 

I  16  371 

I  16  26.0 

I  16  14.8 

I  16    3.6 

0.66 

I. II 

26  40 

I    17   12.8 

I  17     1.7 

I  16  50.5 

I  16  39.3 

I  16  28.1 

I  16  16.9 

+0.68 

~I.I2 

27     0 

I  17  26.5 

I  17  153 

I  17    4.1 

I  16  52.8 

I  16  41.6 

I  16  30.4 

0.69 

1. 12 

27  20 

I  17  40.4 

I  17  29.2 

I  17  17.9 

I  17    6.6 

I  16  55-4 

I  16  44.1 

0.70 

113 

27  40 

'  'Z  51-5 

I  17  43-3 

I  17  32.0 

I  17  20.7 

I  17    9.4 

I  16  58.1 

0.71 

I-I3 

28    0 

I  18    8.9 

I  17  57.6 

I  17  46.3 

I  17  34.9 

I  17  23.6 

I  17  12.3 

0.72 

I  13 

28  20 

1  18  23.5 

I  18  12.2 

I  18    0.8 

I  17  49-5 

I  17  38.1 

I  17  26.8 

+0.74 

-1. 14 

28  40 

I  18  38.4 

I  18  27.0 

I  18  15.6 

I  18    4.3 

I  17  52.8 

I  17  41.5 

0.75 

1. 14 

29    0 

I  18  53.6 

I  18  42.2 

I  18  30.7 

I  18  19.3 

I  18    7.8 

I  17  56.4 

0.76 

1. 14 

29  20 

I  19    8.9 

I  18  57.5 

I  18  46.0 

I  18  34.6 

I  18  23.1 

I  18  11.6 

0.77 

115 

29  40 

I  19  24.6 
I  19  40.5 

I  19  I3-I 
I  19  29.0 

I  19     1.6 
I  19  17-5 

I  18  50.1 
I  19    5-9 

I  18  38.6 
I  18  54.4 

I  18  27.1 
I  18  42.8 

0.79 
+0.80 

115 

30   0 

-I-I5 

30  10 

I  19  48.6 

I  19  371 

I  19  25.5 

I  19  13.9 

I  19    2.4 

I  18  50.8 

0.81 

1. 16 

30  20 

I  19  56.7 

I  19  45.2 

I  19  33-6 

I  19  22.0 

I  19  10.4 

I  18  58.8 

0.81 

I.16 

30  30 

I  20    4.9 

I  19  53-4 

I  19  41.8 

I  19  30.1 

I  19  18.5 

I  19    6.9 

0.82 

1. 16 

30  40 

I  20  13.2 

I  20     I.O 

I  19  50.0 

I  19  38.4 

I  19  26.7 

I  19  IS- 1 

0.83 

1. 16 

30  so 

I  20  21.5 

I  20    9.9 

I  19  58.3 

I  19  46.6 

I  19  35.0 

I  19  23.3 

+0.84 

-1. 16 

31    0 

I  20  30.0 

I  20  18.3 

I  20    6.6 

I  19  550 

I  19  43-3 

I  19  316 

0.84 

I.I7 

31  10 

I  20  38.4 

I  20  26.8 

I  20  15.1 

I  20    3.4 

I  19  517 

I  19  40.0 

0.85 

r.17 

31  20 

I  20  47.0 

I  20  35.3 

I  20  23.6 

I  20  II. 9 

I  20    0.2 

I  19  48.5 

0.86 

I.I7 

31  30 

I  20  55.6 

I  20  43-9 

I  20  32.2 

I  20  20.4 

I  20    8.7 

I  19  57 -o 

0.86 

1. 17 

31  40 

I  21    4.3 

I  20  52.6 

I  20  40.8 

I  20  29.1 

I  20  17.3 

I  20    5.6 

+0.87 

-I.I7 

31  50 

I  21  13.0 

I  21     1.3 

I  20  49-5 

I  20  37.8 

I  20  26.0 

I  20  14.2 

0.88 

I.18 

32    0 

I  21  21.9 

I  21  10. 1 

I  20  58.3 

I  20  46.5 

I  20  34.8 

I  20  23.0 

0.88 

1. 18 

32  10 

I  21  30.8 

I  21  19.0 

I  21     7.2 

I  20  55.4 

I  20  43.6 

I  20  31.8 

0.89 

1. 18 

32  20 

I  21  39.8 

I  21  28.0 

I  21  16.2 

I  21     4-3 

I  20  52.5 

I  20  40.6 

0.90 

I.18 

32  30 

I  21  48.9 

I    21    37.0 

I  21  25.2 

I  21  13.3 

I  21     1.5 

I  20  49.6 

+0.91 

-1. 19 

32  40 

I  21  58.0 

I    21    46.1 

I  21  34.3 

I  21  22.4 

I  21   10.5 

I  20  58.6 

0.91 

1. 19 

3«  50 

I  22     7.2 

I    21    55.3 

I  21  43-4 

I  21  31.5 

I  21  19.6 

I  21     7-7 

0.92 

1. 19 

33    0 

I  22  16.5 

I    22      4.6 

I  21  52.7 

I  21  40.7 

I  21  28.8 

I  21  16.9 

0.93 

I.I9 

33  10 

I  22  25.9 

I    22    13.9 

I  22     2.0 

I  21  50.0 

I  21  38.1 

I  21  26.2 

0.94 

1.20 

33  20 

I  22  35.3 

I    22    23.4 

I  22  11.4 

I  21  59.4 

I  21  47.4 

I  21  35-5 

+0.95 

—  1.20 

33  30 

I  22  44-9 

I    22    32.9 

I  22  20.9 

I  22     8.9 

I  21  56.9 

I  21  44-9 

0-95 

1.20 

33  40 

I  22  54.4 

I    22    42.4 

I  22  30.4 

I  22  18.4 

I  22     6.4 

I  21  54.4 

0.96 

1.20 

33  50 

I  23    4.2 

I    22    52.1 

I  22  40.1 

I  22  28.0 

I  22  16.0 

I  22    3.9 

0.97 

1.20 

34     0 

I  23  13.9 

I  23     1.8 

I  22  49.8 

I  22  37.7 

I  22  25.6 

I  22  13.6 

0.97 

1. 21 

34  10 

I  23  23.7 

I    23    II. 7 

I  22  59.6 

I  22  47.5 

I  22  35.4 

I  22  23.3 

+0.98 

—  1. 21 

34  20 

I  23  33.7 

I   23  21.6 

I  2Z    9-4 

I  22  57.3 

I  22  45.2 

I  22  33.1 

0.99 

I.2I 

34  30 

I  23  43-7 

I    23    31.5 

I  23  19.4 

I  23     7.3 

I  22  55.1 

I  22  43.0 

1. 00 

1. 21 

34  40 

I  23  53.8 

I    23    41.6 

I  23  29.4 

I  23  17.3 

I  23     5.1 

I  22  53.0 

1. 01 

1.22 

34  50 

I  24    3-9 

I    23    51.7 

I  23  39.6 

I  23  27.4 

I  23  15.2 

I  23    30 

1.02 

1.22 

35    0 

I  24  14.2 

I    24      2.0 

I  23  49.8 

I  23  37.5 

I  23  253 

I  23  13. I 

+1.02 

—  1.22 

35  10 

I  24  24.5 

I    24    12.3 

I  24    0.0 

I  23  47-8 

I  23  35-6 

I    2Z    23.4 

1-03 

Z.23 

35  20 

I  24  350 

I    24   22.7 

I  24  10.4 

I  23  58.2 

I  23  45-9 

I  23  33-6 

1.04 

1.23 

35  30 

I  24  45-5 

I    24  33.2 

I  24  20.9 

I  24    8.6 

I  23  56.3 

I  23  44.0 

i-os 

1.23 

35  40 

I  24  56.0 

I  24  43-7 

I  24  31-4 

I  24  19.1 

I  24    6.8 

I  23  54-5 

1.06 

1-23 

35  SO 

I  25    6.7 

I  24  54-4 

I  24  42.1 

I  24  29.7 

I  24  17.4 

I  24    5.0 

+  1.07 

-1.23 

36    0 

I  25  17.5 

I  25     5.1 

I  24  52.8 

I  24  40.4 

I  24  28.0 

I  24  15.7 

1.08 

1.24 

36  10 

I  25  28.3 

I  25  16.0 

I  25    3.6 

I  24  51.2 

I  24  38.8 

I  24  26.4 

1.09 

1.24 

3d  20 

I  25  39.3 

I  25  26.9 

I  25  14.5 

I  25    2.1 

I  24  49.6 

I  24  37-2 

1. 10 

1.24 

36  30 

I  25  50.3 

1  25  37.9 

I  25  25.5 

I  25  13.0 

I  25    0.6 

I  24  48.2 

I. II 

1.24 

36  40 

I  26     1.5 

t  25  49.0 

I  25  36.6 

I  25  24.1 

I  25  11.6 

I  24  59-2 

+  I.I2 

-1.25 

36  50 

I  26  12.7 

I  26    0.2 

I  25  47-7 

I  25  35.2 

I  25  22.7 

I  25  10.2 

113 

1.25 

37    0 

I  26  24.0 

I  26  II. 5 

I  25  59.0 

I  25  46.5 

I  25  34.0 

I  25  21.4 

113 

1-25 

37  10 

I  26  35.5 

I  26  22.9 

I  26  10.3 

I  25  57.8 

I  25  45-2 

I  25  32.7 

1. 14 

1.26 

37  20 

I  26  47.0 

I  26  34.4 

I  26  21.8 

I  26    9.2 

I  25  56.6 

I  25  44.1 

1-15 

1.26 

37  30 

I  26  58.5 

I  26  46.0  . 

I  26  zz-:^ 

I  26  20.7 
[Eph  ,5l 

I  26    8.1 

I  25  555 

-fl.16 

-1.26 
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\,DccL 

Vamtion  f  cr— 

88**  51'  0" 

88°  51'  10" 

88°5X'20" 

88*'5i'30" 

88*»5i'4o" 

88**  51' 50" 

V  ..  A     ^^. 

L«t.  \^^ 

x'ofl^t. 

i^crfl 

0   / 

Off* 

0     f      ff 

0     f      tf 

Off/ 

Off/ 

0  /  ft 

/ ' 

r» 

37  30 

1  26  58.5 

I  26  46.0 

X  26  33.3 

X  26  30.7 

X  26  8.1 

X  25  55.5 

-fi.i6 

-1.26 

37  40 

I  27  10.2 

X  26  57.6 

X  26  45.0 

X  26  32.4 

I  26  19. 7 

I  26  7.x 

X.17 

1.26 

37  50 

I  27  22.0 

X  27  9.4 

X  26  56.7 

X  26  44.1 

X  26  31.4 

X  26  18.7 

x.x8 

1.27 

38  0 

1 27  33.9 

I  27  21.3 

I  27  8.6 

X  26  55.9 

X  26  43.2 

I  26  30.5 

1-X9 

1.27 

38  10 

»  27  45-9 

I  27  33-2 

X  27  20.5 

X  27  7.8 

I  26  55.1 

I  26  42.3 

1.20 

1.27 

38  20 

I  27  58.0 

X  27  45-3 

X  27  32.5 

I  27  19,8 

X  27  7.0 

1 26  54.3 

+  1.21 

-I.J7 

3830 

X  28  10.2 

1  27  57.5 

X  27  44.7 

X  27  31.9 

X  27  X9.1 

X  27  6.3 

X.22 

1.2S 

38  40 

1  38  22.5 

I  28  9.7 

I  27  56.9 

X  27  44.x 

X  27  3X.3 

I  27  X8.5 

X.23 

1.3S 

38  50 

I  28  34.9 

I  28  22.1 

X  28  9.2 

X  27  56.4 

X  27  43.6 

I  27  30.7 

X.24 

1.28 

39  0 

1  28  47.4 

I  28  34.5 

X  28  2X.7 

X  28  8.8 

I  27  55-9 

I  27  43X 

1.25 

1.19 

39  10 

X  29  0.0 

I  28  47.1 

X  28  34.2 

X  28  2X.3 

I  28  8.4 

X  27  55-5 

-fx.26 

-1^ 

39  20 

I  29  12.7 

X  28  59.8 

X  28  46.9 

X  28  33.9 

X  28  2X.O 

I  28  8.1 

X.27 

1.29 

39  30 

«  29  25.5 

X  29  X2.6 

X  28  59.6 

X  28  46.7 

X  28  33.7 

I  28  20.7 

X.28 

1.39 

3940 

I  29  38.4 

X  29  25.5 

X  29  X2.S 

X  28  59.5 

I  28  46.5 

X  i^  33.5 

x.ag 

1.30 

39  50 

X  29  5X.5 

X  29  38.5 

I  29  25.4 

I  29  12.4 

I  28  59.4 

I  28  46.4 

X.30 

1.30 

40  0 

1  30  4.5 
I  30  17.8 

X  29  5X.6 

X  29  38.5 

X  29  25.5 

I  29  12.4 

1  28  59.4 

+  X.3X 

-1.30 

40  10 

X  30  4-8 

X  29  51.7 

X  29  38.6 

X  29  25.5 

X  29  X2.4 

x-32 

1. 31 

40  20 

I  30  312 

X  30  18.X 

X  30  S-o 

X  29  5X.9 

X  29  38.8 

1 29  25.7 

X.33 

1. 31 

40  30 

I  30  44.7 

X  30  3x6 

X  30  x8.4 

X  30  5-3 
X  30  x8.8 

X  29  52.x 

I  29  39.0 

1-34 

1. 31 

40  40 

1 30  58.3 

X  30  45- X 

X  30  3x9 

X  30    5-6 

X  29  52.4 

X.35 

132 

40  50 

X  31  12.0 

X  30  58.8 

X  30  45-6 

X  30  32.4 

X  30  X9.X 

X  30  5-9 

+X.36 

-X.32 

41  0 

1 31  25.8 

X  31  12.6 

X  30  59-3 

X  30  46.x 

X  30  32.8 

I  30  X9.6 

X.38 

X.32 

4t  10 
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X  48  a8.2 

X  48  X2.3 

I  47  56.5 

+2.33 

-i.5» 

51    0 

I  49  391 

I  49  233 

X  49    7-4 

I  48  515 

X  48  35-6 

I  48  19.7 

^•^5 

1.59 

51  10 

X  50    2.9 
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X  50  440 

2.49 

X.62 

52  10 

I  52  30.4 

X  52  14.1 

I  51  57-8 

I  51  4X.5 

I  51  25.1 
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2 
2 
2 
2 
2 

9  52.2 

10  29.1 

11  6.5 

11  44.4 

12  22.6 

+3-70 
3-74 

382 
3.87 

—  1. 91 
1.92 
1.92 

1-93 
1.94 

59  10 
59  20 
59  30 
59  40 
59  50 

2  14  38.9 
2  15  18.5 
2  15  58.6 
2  16  39.1 
2  17  20.2 

2  14  19.4 
2  14  58-9 

2  15  38.9 
2  16  19.3 

2  17    0.2 

2 
2 
2 
2 
2 

13  59-9 

14  39-3 

15  19.2 

15  59-5 

16  40.3 

2 
2 

2 
2 
2 

13  40.3 

14  19.7 

14  59-5 

15  39-7 

16  20.4 

2  13  20.8 
2  14    0.0 

2  14  39-7 

2  15  19-9 
2  16    0.5 

2 
2 

2 
2 
2 

13     1-3 

13  40.4 

14  20.0 

15  0.1 
15  40.6 

+392 
396 
4.00 

4.05 
4.10 

-1.95 
1.96 

1-97 
1.98 
1.99 

60    0 

2  18     1.7 

2  17  41.7 

2 

17  21.6 

2 

17     1.6 

2  16  41.6 

2 

16  21.6 

+4.15 

—2.00 

TABIiE  Va. 

FOR  REDUCING  TO  ELONGATION,  OBSERVATIONS  MADE  NEAR  ELONGATION 


N^  Azimuth 

1 

\at  Elong. 

at  Etong^y^ 

\^^^ 

1°  10' 

1°  20' 

I**  30' 

1°  40' 

I**  50' 

3°    0' 

2*  10' 

2°  20' 

J^ 

♦Time.      ^s. 

1 

y^    Time* 

sn 

// 

// 

// 

// 

»t 

// 

ft 

// 

m 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

I 

+    O.I 

+  0.1 

•f  0.1 

+  0.1 

+  0.1 

-|-  0.1 

+  0.1 

+  0.3 

I 

2 

0.2 

0.9 

0.3 

0.3 

0.3 

0.3 

0-3 

0.3 

3 

3 

0.4 

0.4 

0.4 

0.5 

0.6 

0.6 

0.7 

0.7 

3 

4 

0.6 

0.7 

0.8 

0.9 

1.0 

I.I 

X.3 

1-3 

4 

5 

-f  i.o 

-f  x.i 

+  1.3 

+  1.4 

-f  1.6 

+  1.7 

•f    1.9 

+  9.0 

5 

6 

1.4 

X.6 

1.8 

9.1 

2-3 

2.5 

3.7 

9.9 

6 

7 

2.0 

3.9 

2.5 

3.8 

3-1 

3-4 

H 

3-9 

7 

8 

3.6 

3.9 

3-3 

3-7 

4.0 

4.4 

4.8 

51 

8 

9 

3-3 

3-7 

4.3 

4.7 

5.1 

5-5 

6.0 

6.5 

9 

10 

+  4.0 

+  4.6 

+  5.1 

+  5.7 

+  6.3 

+  6.8 

+  7.4 

+  8.0 

10 

II 

4.9 

5.6 

6.3 

6.9 

7.6 

8.3 

9.0 

9.7 

II 

12 

5-8 

6.6 

11 

8.2 

9.0 

9.9 

10.7 

"•5 

12 

13 

6.8 

.    7.8 

9-7 

10.6 

II.6 

".5 

135 

13 

14 

7.8 

9.0 

10. 1 

II. 2 

12.3 

13.4 

14.5 

15-7 

14 

15 

-f  90 

+  10.3 

-fii.6 

+13.9 

+  14.1 

-I-I5-4 

+16.7 

-fi8.o 

15 

16 

10.2 

II. 7 

13.2 

14.6 

16. 1 

17-5 

19.0 

90.4 

16 

17 

"•5 

13.3 

14.9 

16.4 

18.3 

19.8 

31.4 

33.0 

17 

18 

12.9 

14.8 

16.7 

18.5 

30.4 

33.3 

34.0 

259 

18 

19 

14.4 

16.5 

18.6 

30.7 

33.7 

24.7 

36.8 

38.9 

19 

20 

-fi6.o 

+  18.3 

-1-20.6 

+23.9 

-I-35.1 

+37.4 

+29.7 

-1-32.0 

20 

21 

177 

20.2 

22.7 

35.3 

37.7 

30.3 

327 

35-3 

21 

22 

19.4 

22.1 

24.9 

37.6 

304 

33-2 

35-9 

38.7 

22 

23 

21.2 

24.2 

27.2 

30.2 

33.2 

3^-3 

39-2 

42.3 

23 

24 

23.0 

26.3 

29.6 

32.9 

36.3 

39-4 

43.7 

46.0 

24 

25 

+25.0 

+28.6 

+32.1 

+35-7 

+39-3 

+43.7 

+46.3 

+49-9 

25 

26 

27.0 

30.9 

34.7 

38.6 

43.4 

46.3 

50.1 

54.0 

26 

27 

29.1 

33  3 

37-5 

41.6 

45-7 

50.0 

54.0 

58.2 

27 

28 

31-3 

35.8 

40.3 

44.7 

49.3 

53-7 

58.1 

63.6 

28 

29 

33-6 

38.4 

43-2 

48.0 

52.8 

57-6 

63.^ 

67.1 

29 

30 

+35-9 

+4I-I 

-1-46.2 

-h5i-4 

+56.5 

+61.6 

+66.7 

+71.8 

30 

*  Sidereal  time  from  elongation. 
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FOR  FINDING  THE  TIMES  OF  UPPER  AND  LOWER  CULMINATION 
OF  POLARIS  FROM  THE  OBSERVED  TIMES  WHEN  THE  STAR  IS 
ON  THE  SAME  VERTICAL  CIRCLE  WITH  THE  STARS  C  URSiE 
MAJORIS  (MIZAR)  SUB  POLO  AND  *  CASSIOPEliE  SUB  POLO, 
RESPECTIVELY. 

Except  at  high  latitudes,  the  pole  star  at  either  upper  or  lower  culmination 
furnishes  a  simple  and  convenient  method  for  laying  down  a  meridian  line  on  the 
earth's  surface  at  points  in  the  northern  hemisphere.  When  the  local  time  is 
unknown  and  accurate  astronomical  instruments  are  not  available,  the  time  of 
culmination  of  Polaris  may  be  found  by  observinjg  the  instant  when  Polaris  is 
vertically  above  (has  the  same  azimuth  as)  C  Ursae  Majoris  (Mizar)  below  the  pole, 
or  <y  Cassiopeiae  below  the  pole.  In  the  former  case,  for  the  year  1915,  Polaris  is 
approaching  upper  culmination  and  in  the  latter  case  it  is  approaching  lower 
culmination.  The  mean  time  interval  which  elapses  between  the  observed  times 
above  mentioned  and  upper  pr  lower  culmination,  as  the  case  may  be,  are  given 
for  C  Ursae  Majoris  and  d  Cassiopeiae  for  ten-day  intervals  in  the  following  table. 
This  method  can  not  be  used  at  places  south  of  30°  north  latitude. 

TABLE  VI. 

MEAN  TIME  INTERVAL. 


5  VKSM  MAJORIS  (^IIZAR). 
(Upper  culmination  of  Polaris.) 

S  CASSIOPBLfi. 
(Lower  culmination  of  Polaris.) 

I9I5 

Lat. 

40<> 

45° 

50° 

55^ 

6o*> 

I9I5 

Ivat. 

35" 
m     8 

40« 

4S° 

50^ 

55** 

m     8 

m     8 

m     8 

m     8 

m     8 

m     8 

m     8 

-m     8 

• 

m     s 

Jan. 

I 
II 

31 

8  18 
8     8 

7  56 

8  13 

8  24 

835 

8  16 
8    6 

7  55 

8  12 
823 
8  33 

8  14 
8    4 

7  53 

8  10 
8  21 

831 

8  12 
8     2 

7  51 

8  7 
8  18 
8  28 

8    9 

8    4 

825 

Jan. 
Feb. 

I 
II 
21 

31 
10 

20 

9  ^3 
9  13 
9     I 

851 
8  41 

8  32 

9  24 
9  14 
9    3 

8  52 
843 
833 

9  26 
9  16 

9    5 

8  54 
8  44 
835 

9  29 
9  18 

9     7 

8  56 
8  46 

837 

9  31 
9  20 

9    9 

July 

10 
20 

30 

8  58 
8  49 
839 

Aug. 

9 
19 

29 

8  45 

8  55 

9  4 

844 
853 
9    2  . 

8  42 

851 

9  0 

839 
8  49 
857 

836 
8  46 
8  54 

Mar. 

2 
12 
22 

823 
8  18 

8  13 

f  '5 
8  19 

8  15 

8  26 
8  20 
8  16 

8  28 
8  22 
8  18 

831 
825 
8  20 

Sept. 

8 
18 
28 

9  " 
9  19 
9  23 

9    9 

9  17 
9  21 

9     7 
9  15 
9  19 

9     4 
9  12 

9  16 

9    0 
9    8 

9  13 

Apr. 

I 
II 

31 

8  10 
8  10 

813 

8  12 
8  II 
8  14 

8  13 
8  16 

8  15 

815 
8  18 

8  17 
8  17 
8  20 

Oct. 

8 
18 

9  26 
9  28 

9  24  ; 
9  26  , 

9  22 
9  24 

9  19 
9  21 

9  16 
9  18 

May 

I 
II 

8  16 
8  21 

817 
8  22 

8  19 
8  24 

8  21 
8  26 

8  23 
8  28 

28 

9  29 

9  27  1 

9  25 

9  22 

9  19 

31 

8  28 

8  29 

83X 

833 

835 

Nov. 

7 

17 
27 

9  28 

9  24 
9  19 

9  26., 
9  22 

9  17 

9  24 
9  20 

9  15 

9  21 

9  17 
9  12 

9  17 
9  14 
9    9 

June 

31 
10 

20 

837 
8  46 

8  56 

8  38 
8  47 
857 

8  40 
8  49 
8  59 

8  42 

851 

9  I 

8  44 

8  54 

9  4 

Dec. 

7 

17 
27 

9  13 
9     5 
8  56 

9  " 
9  3 

8  54 

9    9 
9     I 
852 

9  6; 

8  58  1 

8  49 ; 

9    3 
8  55 
8  46 

July 

30 
10 
20 

9    7 
9  19 
9  30 

9    9 
9  20 

9  31 

9  II 
9  22 

9  33 

9  13 
9  24 
9  35 

9  15 
9  27 
9  38 

31 

853 

851 

8  49 

8  46 

8  43 

30 

9  40 

9  42 

9  44 

9  47 

9  49 
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ON  THE  ARRANGEMENT  AND  USE  OF  THE  AMERICAN 
EPHEMERIS  AND  NAUTICAL  ALMANAC. 


The  matter  contained  in  the  first  175  pages  of  this  volume  is  intended  pri- 
marily for  the  use  of  navigators,  and  consists  of  ephemerides  of  the  Sun  and  Moon 
and  of  the  planets  Mercury,  Venus,  Mars,  Jupiter,  and  Saturn.  The  remainder 
of  the  book  contains  ephemerides  of  all  the  planets,  of  their  satellites,  of  825  fixed 
stars,  elements  for  the  computation  of  predictions  of  eclipses  of  the  Sun  and  Moon 
and  of  occultations  of  stars,  tables  of  the  pole  star,  Polaris,  and  in  addition  miscel- 
laneous data  for  the  convenience  and  use  of  astronomers,  surveyors,  and  the  general 
public. 

TIME. 

There  are  in  general  use  three  different  lands  of  time.  True  Solar  Time — also 
called  Apparent  Solar  Time — Mean  Solar  Time,  and  Sidereal  Time. 

True  Of  Apparent  Solar  Time  is  measured  by  the  diunsal  motion  of  the  Sun, 
the  length  of  the  day  being  the  interval  between  two  sucoessiYe  transits  of  the 
Sun  over  the  same  meridian,  and  the  time  of  day  bdng  the  hour-angle  of  the  Sun 
westward  from  the  meridian.  Owing  to  the  oUiquity  of  the  ediptic  and  to  the 
lack  of  uniformity  of  the  motion  of  the  Barth  in  its  orbit,  the  rate  of  nK>tion  ot 
the  Sun  in  hour-angle  and  the  length  of  the  apparent  solar  day  are  not  constant. 
Therefore  clocks  and  chronometers  can  not  be  regulated  to  apparent  solar  time, 
which  may»  however,  be  determined  by  observations  of  the  Sun  when  visible. 

Mean  Solar  Time  is  measured  by  the  motioa  of  a  fictitious  body  called  the 
mean  Scm  which  is  supposed  to  move  uniformly  in  the  celestial  equator,  com- 
pleting the  circuit  m  one  tropical  yeBLX.  Since  mean  solar  time  is  uniform  and 
r^ular  in  its  passage,  clocks  and  watches  may  be  regidated  to  it,  and  those  in 
ordinary  use  are  usually  so  regulated. 

Mean  solar  time  can  not,  of  course,  be  determined  by  direct  observation,  but 
may  be  determined  indirectly  by  correcting  observations  of  the  Sun  for  the  equa- 
tion of  time  (page  702),  or  by  converting  to  mean  time  sidereal  time  determined 
by  observations  of  fixed  stars  (page  701). 

The  Mean  Solar  Day  is  the  unit  of  mean  solar  time,  and  is  equal  in  length 
to  the  mean  or  average  of  all  the  true  (^  apparent  solar  days  of  the  year.  It 
may  b^  otherwise  defined  as  the  interval  of  time  elapsing  between  two  successive 
transits  of  the  mean  Sun  across  the  meridian  of  any  place. 

Sidereal  Time  or  star  time,  in  general  terms,  is  measured  by  the  diumal  motion 
of  the  fixed  stars,  or,  speaking  more  precisely,  by  the  diumal  motion  of  that  point 
oia  the  celestial  equator  called  the  vernal  equinox,  from  which  the  right  aso^isions 
of  the  heavenly  bodies  are  measured.  Astroncunical  clocks  regulated  to  sidereal 
time  are  called  sidereal  clocks.  Sidereal  time  may  be  determined  from  observations 
of  stars  whose  right  ascensions  are  known. 
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A  Sidereal  Day  is  very  nearly  the  length  of  time  in  which  the  Earth  rotates 
on  its  axis  and  is  accurately  defined  as  the  time  inter\'al  between  two  successive 
transits  of  the  vernal  equinox  over  the  same  meridian.  The  sidereal  day  is  shorter 
than  the  mean  solar  day  by  3"  sS'.sss  sidereal  time  or  3"  55*.909  mean  solar 
time,  the  tropical  year  of  365.2422  mean  solar  days  containing  366.2422  sidereal 
days.  Sidereal  time  and  the  length  of  the  sidereal  day  are  subject  to  slight  irrega- 
larities  on  account  of  small  differences  between  the  positions  of  the  true  and  mean 
equinoxes. 

The  mean  solar  and  sidereal  days  are  each  divided  into  24  hours.  About 
March  23  (civil  date)  of  each  year,  about  two  days  after  the  vernal  equinox,  there 
is  an  instant  when  the  face  of  a  sidereal  dock  shows  the  same  time  as  a  meaa 
time  clock,  and  the  former  gains  on  the  latter  3™  56*^.555  sidereal  time  per  mean 
solar  day,  so  that  at  the  end  of  a  year  it  will  have  gained  one  sidereal  day  and 
will  again  agree  with  the  mean  time  dock. 

The  Equation  of  Time  is  the  difference  in  hour-angle  between  the  true  Sun 
and  the  mean  Sun.  The  true  Sun  is  sometimes  before  and  sometimes  behind 
the  mean  Sun  by  an  amount  which  varies  from  zero  to  about  16  minutes.  The 
equation  of  time  is  given  on  pages  I  and  II  of  each  month  of  the  Greenwich 
Ephemeris,  and  in  the  Solar  Ephemeris  for  the  Meridian  of  Washington,  pages 

51^525- 

The  Civil  Day  begins  at  midnight  and  comprises  24  hours,  the  hours  being 

eounted  from  o  to  12  in  two  series;  the  first,  marked  A.  M.,  running  from  midnight 

to  noon,  and  the  second,  marked  P.  M.,  running  from  noon  to  midnight. 

The  Astronomical  Day  begins  at  noon  on  the  dvil  day  of  the  same  date,  the 
24  hours  bdng  counted  from  o  to  24,  running  from  noon  of  one  day  to  noon  of 
the  next  following  day.  Astronomical  time  as  well  as  dvil  time  may  be  dther 
apparent  or  mean. 

The  dvil  day  begins  twdve  tiours  before  the  astronomical  day;  therefore  the 
first  half  of  the  civil  day  corresponds  to  the  last  half  of  the  preceding  astronomical 
day,  and  the  last  half  of  the  dvil  day  coinddes  with  the  first  half  of  the  astronomical 
day  of  the  same  date.  Thus,  January  9,  2  o'dock,  A.  M.,  dvil  time,  is  January  8» 
14^)  astronomical  time;  and  January  9,  2  o'dock,  P.  M.,  dvil  time,  is  January  9, 
2**,  astronomical  time. 

PRECEPTS  FOR  THE  CONVERSION   OF  TIME. 

To  convert  Sidereal  Time  at  any  place  into  Mean  Solar  Time,  subtract  the 
sidereal  time  of  local  mean  noon  for  the  beginning  of  the  astronomical  day,  from 
the  given  sidereal  time,  and  convert  the  interval  of  sidereal  time  thus  found  into 
mean  time  by  means  of  Table  II,  page  686. 

To  convert  Mean  Solar  Time  at  any  place  irtio  Sidereal  Time,  convert  the  given 
interval  of  mean  time  (counted  from  mean  noon)  into  sidereal  time  by  means  of 
Table  III,  page  689,  and  add  the  sidereal  time  of  local  mean  noon  for  the  beginning 
of  the  astronomical  day. 

Processes  similar  to  the  above  may  be  employed,  using  the  mean  time  of 
sidereal  noon  given  on  page  III  of  the  Greenwich  Ephemeris  instead  of  the  sidereal 
time  of  mean  noon. 
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To  convert  Apparent  Solar  Time  into  Mean  Solar  Time,  add  or  subtract  the 
equation  of  time  as  indicated  on  page  I  of  the  Greenwich  Ephemeris,  or  add 
algebraically  the  equation  of  time  taken  from  the  Washington  Solar  Bphemeris, 
pages  518-525. 

To  convert  Mean  Solar  Time  into  Apparent  Solar  Time,  add  or  subtract  the 
equation  of  time  as  indicated  on  page  II  of  the  Greenwich  Ephemeris,  or  subtract 
algebraically  the  equation  of  time  taken  from  the  Washington  Solar  Ephemeris, 

pages  518-525- 

To  convert  Civil  Time  into  Astronomical  Time, — If  the  civil  time  is  marked 
A.  M.,  take  one  from  the  day  and  add  twelve  to  the  hours;  if  the  civil  time  is 
marked  P.  M.,  take  away  the  designation  P.  M. 

To  convert  Astronomical  Time  into  Civil  Time, — If  the  astronomical  time  is 
less  than  twelve  hours,  write  P.  M.  after  it;  if  greater  than  twelve  hours,  subtract 
twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one  to  the  days.  For  example, 
October  3,  23  hours,  astronomical  time,  is  October  4,  11  o'clock,  A.  M.,  dvil  time. 

To  convert  Mean  Solar  or  Sidereal  Time  of  any  meridian  B  to  that  of  another 
meridian  A,  add  the  difference  of  longitude  expressed  in  time  when  A  is  east  of  B, 
and  subtract  the  difference  of  longitude  when  A  is  west  of  B. 

PART   /.—THE  EPHEMERIS  FOR  THE  MERIDIAN  OF  GREENWICH. 

Pages  2-145  give  data  arranged  under  the  heads  of  the  several  months,  and 
are  therefore  designated  as  the  Calendar.  Each  month  covers  12  pages,  numbered 
from  I  to  XII,  whose  contents  are  as  follows: 

Page  I  contains,  for  Greenwich  apparent  noon  of  each  day,  The  Sun's  Apparent 
Right  Ascension  and  Declination,  and  the  Equation  of  Time,  Adjoining  columns 
contain  the  differences  of  these  quantities  for  one  hour.  By  multiplying  any  one 
of  these  differences  by  the  hours  and  parts  of  an  hour  from  Greenwich  apparent 
noon,  and  adding  the  product  to,  or  subtracting  it  from,  the  corresponding  quantity 
at  noon,  according  as  that  quantity  is  increasing  or  decreasing,  we  obtain  the  value 
of  the  quantity  in  question  for  any  given  Greenwich  apparent  time.  The  hourly 
differences  are  given  for  the  instant  of  apparent  noon  at  Greenwich,  but  when 
great  accuracy  is  required  they  should  be  interpolated  for  half  the  hours  and  parts 
of  an  hour  of  the  Greenwich  apparent  time. 

The  Equation  of  Time  given  on  page  I  is  the  mean  time  of  apparent  noon,  or  the 
hour-angle  of  the  mean  Sun  at  that  instant.  The  heading  of  the  column  directs 
how  the  equation  is  to  be  applied  to  apparent  time,  or  the  time  given  by  an  obser- 
vation of  the  Sun,  in  order  to  get  mean  time.  When  in  the  course  of  the  month 
there  is  a  change  from  addition  to  subtraction  or  the  reverse  (as  in  the  months  of 
April  and  June),  the  two  different  directions  are  separated  by  a  line,  while  a  corre- 
sponding line  below  points  out  the  dates  between  which  the  change  occurs. 

The  Sun's  Semidiameter  and  the  Sidereal  Time  of  Semidiameter  Passing  Meridian 
are  also  given  on  page  I.  The  semidiameter  is  used  in  reducing  the  altitude  of  the 
upper  or  lower  limb  of  the  Sun  to  the  altitude  of  the  center;  and  in  reducing  the 
angular  distance  between  the  limb  of  the  Sun  and  any  other  object,  to  the  distance 
from  the  center  of  the  Sun.  The  sidereal  time  of  semidiameter  passing  the  meridian 
is  employed  in  obtaining  the  passage  of  the  Sun's  center  over  the  wires  of  a  transit 
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instrument,  when  the  passage  of  one  limb  only  has  been  observed.  The  quantity 
found  in  this  column  is  to  be  added  to  the  time  of  transit  of  the  first,  or  western, 
limb;  and  to  be  subtracted  from  the  time  of  transit  of  the  second,  or  eastern,  limb. 

This  page  is  chiefly  used  when  the  Sun  is  observed  on  the  meridian,  at  wbidi 
instant  the  local  apparent  time  is  o^  o^  o^.  The  longitude  f  fx>m  Gieenwidi  expressed 
in  time  is  then  the  corresponding  Greenwich  apparent  time  b^ore  or  after  noon 
according  as  the  longitude  is  east  or  west.  The  longitude  of  any  place  is  therefore 
the  factor  employed  in  reducing  the  quantities  on  this  page  to  appafent  noon  at 
that  place. 

The  right  ascension  of  the  Sun  thus  reduced  is  the  sidereal  time  of  local  apparent 
noon,  and  the  difference  between  that  and  the  dock  time  of  the  meridian  passage 
of  the  Sun  is  the  error  of  the  clock  on  sidereal  time. 

The  declination  of  the  Sun  reduced  to  the  meridian,  or  appcu^nt  noon,  o€  the 
place,  is  required  in  finding  the  latitude  from  a  meridian  altitude  of  the  Sun. 

As  an  example  of  the  use  of  page  I : — 

Let  the  Sun's  dedination  be  required  at  apparent  noon,  1915,  April  15,  at  a 
place  wfiose  longitude  is  89*  40',  or  5^  58^  iff  west  from  Greenwich: — 

h    m     s 

Local  apparent  time April  15,    o    o    o 

Longitude  from  Greenwich  (ed<Htiye)    .  5  S®  40 

Graeawich  appsrest  time       ....      A|)nl  15,    5  5B  40 

Reducing  the  nrinutes  and  seconds  to  dedmals  of  an  hour,  we  find  that  this 
moment  is  5*^.978  after  Greenwich  apparent  noon  on  April  15,  or  18^.022  before 
Greenwich  apparent  noon  on  April  16. 

On  page  38  of  the  Ephemeris  we  find  that  the  change  of  declination  in  one 
hour  is: 


// 


April  15,  at  Greenwich  apparent  noon  .        .        .  +53.94 

April  r6,  at  Greenwich  apparent  noon  ....        +53-54 

Difference  for  one  day —  a  40 


If  great  exactness  is  desired,  we  find  the  amount  of  this  houdy  dijSerenoe  for 
the  time  whidi  is  halfway  between  Greenwich  noon  and  the  time  of  ofaoervatkm; 
that  is,  for  3  hours  after  Greenwich  noon  of  the  15th,  this  beixig  half  of  6  hours. 
Three  hours  is  0.125  ^  ^  ^Xi  ^  ^^  calculation  is  as  follows: 


#/ 


Difference  for  one  hour,  April  15   .  +53. 94 

Change  for  0.125  of  a  day  or— y. 40X0.125    .  —  0.05 

Difference  at  3  houfB  after  noon     ....  +53*89 
53.89X5•978=*3a2^^2=5'  22^^2 


e         i 


Dedtnatton  at  Greenwidi  noon,  April  15  N.  9  38  42.7 

Change  in  5.978  hours  (additive)    ....  s  22.8 

Sun's  declination  at  time  of  observation  N.  9  34    4.9 

When  the  time  of  observation  is  only  a  few  hours  before  Greenwich  noon,  it 
may  be  better  to  count  the  longitude  backward  from  this  nearest  noon.  Thus,  in 
the  example  just  given  the  time  is  18^.022  before  Greenwich  noon  of  April  16;  hatf 
this  interval  is  about  0.375  ^^  ^  ^^y»  ^^^  the  hourly  motion  for  the  middle  of  the 
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interval  is  53".69.    Then,  we  find — 


// 


Declination  at  Greenwich  noon,  April  1 6  N.      9  50  12.4 

Product  of  $3^^69X18-022=967^^.6  (subtractive)  —  16    7.6 


Sun 's  declination  at  time  of  observation  N.      9  34    4.8 

It  will  always  be  well  to  make  the  calculation  in  both  ways,  as  a  check;  but  if 
the  results  differ  slightly,  the  one  derived  from  the  nearest  noon  should  be  regarded 
as  the  more  accurate. 

Page  II  contains,  for  Greenwich  mean  noon  of  each  day,  The  Sun's  Apparent 
Right  Ascension  and  Declination^  the  Equation  of  TimCy  and  the  Sidereal  Time  of 
Mean  Noon.  The  hourly  changes  of  these  quantities  are  also  given,  and  may  be 
used  in  reducing  them  for  the-  longitude,  or  to  any  Greenwich  mean  time.  When 
great  precision  is  required,  these  changes  should  be  interpolated  for  half  the  Green- 
wich time,  as  described  in  explaining  the  calculation  of  the  declination. 

The  Equation  of  Time  given  on  page  II  is  the  apparent  time  of  mean  noon, 
and  is  equivalent  to  the  hour-angle  of  the  true  Sun  at  the  instant  of  mean  noon. 
The  heading  of  the  column  directs  how  the  equation  must  be  applied  to  mean  time 
in  order  to  obtain  apparent  time. 

The  Sidereal  Time  of  Mean  Noon  is  the  right  ascension  of  the  mean  Sun  at 
Greenwich  mean  noon.  It  may  be  reduced  for  the  longitude,  or  to  any  Greenwich 
mean  time,  by  using  the  hourly  difference,  9^.8565;  or  by  Table  III,  page  689  of 
this  volume,  for  reducing  intervals  of  mean  solar  to  sidereal  time. 

The  right  ascensions  and  declinations  on  pages  I  and  II  are  affected  both  by 
aberration  and  nutation,  and  therefore  denote  the  apparent  positions  of  the  true 
Sun.  Page  I  is  used  for  observations  which  depend  upon  apparent  time,  as  when 
the  Sun  is  observed  on  the  meridian;  while  page  II  is  used  when  the  times  have 
been  noted  by  a  dock  or  chronometer  regulated  to  mean  time,  as  is  the  case  in 
most  observations  of  the  Sun  out  of  the  meridian. 

The  Sun's  declination  is  required  whenever  that  body  is  observed  for  the 
purpose  of  finding  latitude,  local  time,  or  azimuth,  and  the  equation  of  time  is 
needed  in  finding  the  apparent  time  when  determining  the  latitude  from  observa- 
tions of  the  Sun  out  of  the  meridian. 

The  sidereal  time  of  mean  noon,  or  right  ascension  of  the  mean  Sun,  is  useful 
in  converting  mean  time  to  sidereal  time.  We  first  find  the  Greenwich  mean 
time,  then  the  right  ascension  of  the  mean  Sun  for  that  time,  and  this  being  added 
to  the  local  astronomical  mean  time  will  give  the  sidereal  time. 

The  sidereal  time  of  mean  noon,  reduced  for  the  longitude  of  the  place,  is  also 
used  in  converting  sidereal  time  to  mean  time.  Subtracting  the  reduced  value 
from  the  given  sidereal  time  gives  the  interval  of  sidereal  time  from  noon,  and  that 
is  converted  into  the  required  mean  time  by  subtracting  from  it  the  oorre^x>ading 
reduction  of  a  sidereal  interval  to  a  mean-time  interval,  taken  from  Table  II, 
page  686  of  this  volume.  Instead  of  using  Table  II,  this  reduction  may  be  found 
by  multiplying  9".8296  by  the  hours  and  parts  of  an  hour  of  the  sidereal  interval 
from  noon. 

As  examples  of  the  use  of  page  II : — 
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I. — Let  the  Sun's  right  ascension  and  the  equation  of  time  be  required  for 
191 5»  Ju^y  i3»  10**  3™  30P,  A.  M,,  mean  time,  at  a  place  whose  longitude  is  85®  15', 
or  5^  41™  o^  west  of  Greenwich. 

h     nt     s 

Local  astronomical  mean  time July  12,        22    3  30 

Longitude  from  Greenwich  (additive) 5  41    o 

Greenwich  mean  time July  13,  3  44  30=3'*. 741 7 

Sun's  Right  Ascension.  Equation  of  Time. 

h    m      8  m      s 

July  13,  Greenwich  noon        7  26  34. 28        July  13,  Greenwich  noon    5  25.  71  (subtiactive) 

H.  D.  io».i73X3.74i7  +      38.06        H.  D.-fo'.3i6X3.74i7        +     1. 18 

7  27  ".34  5  26.89 

ft 

In  this  case  the  hourly  differences  interpolated  to  half  the  interval,  or  1*^.87  after  noon,  have 
been  used.    The  equation  of  time  is  here  subtractive  from  mean  time. 

2. — If  the  sidereal  time  is  required  for  the  same  time  and  place,  we  have — 

h    m        s 

July  13,  sidereal  time  (at  Greenwich  mean  noon)                .  7  21    8.  57 

Reduction  for  3'*  44"  30'  from  Table  III,  or  9". 8565X3. 741 7  +        36.  88 

Add  the  local  astronomical  mean  time 22     3  30. 00 

The  required  sidereal  time  is  (rejecting  24^*)  5  25  15. 45 

3. — On  1915,  July  13,  A.  M.,  at  a  place  whose  longitude  is  85®  15'  W.,  suppose 
the  sidereal  time  to  be  5^^  26™  1 2*^.44  and  that  the  corresponding  mean  time  is 
required. 

The  astronomical  day  is  July  12;  the  longitude  in  time, -f  5*^  41"*  o*,  or  H-5**.6833 

h   m      s 
July  12,  sidereal  time  (at  Greenwich  mean  noon)    .  7  17  12.  ox 

Reduction  for  5*»  41"  o*  from  Table  III,  or  9«.8565X 5.6833  +        56.02 

The  sidereal  time  of  local  mean  noon 7  18    8. 03 

The  given  sidereal  time  (+24^,  if  necessary  for  the  foUowring  sub- 
traction)          29  26  12. 44 

Subtracting  the  first  from  the  second  gives  the  sidereal  interval 

from  noon 22     8    4.4ib=23^I346 

Reduction  for  22"*  8"  4".4i  from  Table  II,  or  ~9".8296X22.i346      ~    3  37.  57 

The  required  astronomical  mean  time  b  July  12,  22    4  26. 84 

Page  III  contains,  for  Greenwich  mean  noon  of  each  day,  The  Sun's  True 
Longitude  and  Latiiude,  and  the  Logarithm  of  the  Radius  Vector  of  the  Earth.  The 
longitudes  of  the  Sun  are  the  true  geometric  longitudes,  not  corrected  for  aberra- 
tion. They  are  given  in  two  columns,  headed,  respectively,  X  and  X' ;  X  representing 
the  Sun's  longitude  counted  from  the  true  equinox  of  the  date;  and  X\  the  same 
coordinate  cotmted  from  the  mean  equinox  of  the  beginning  of  the  Besselian  ficti- 
tious year.  The  latitude  is  referred  to  the  mean  ecliptic  of  the  date.  Columns  of 
hourly  diflFerences  are  given  to  facilitate  finding  the  Sun's  longitude,  or  the  logarithm 
of  the  radius  vector,  for  any  hour  from  noon.  j 

The  last  column  on  page  III  contains  the  Mean  Time  of  Sidereal  Noon;  that  is,  1 
the  number  of  hours,  minutes,  and  seconds  after  Greenwich  mean  noon  when  the  ] 
vernal  equinox  passes  the  meridian  of  Greenwich.     It  may  be  reduced  to  any 
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meridian,  or  to  any  Greenwich  sidereal  time,  by  using  the  hourly  difference, 
—  9''.8296,  to  effect  the  necessary  interpolation.  The  reduction,  however,  can  be 
taken  directly  from  Table  II  for  reducing  intervals  of  sidereal  time  to  mean  solar 
time. 

This  column  may  be  used  in  converting  sidereal  time  to  mean  time  instead  of 
that  on  page  II.     As  an  illustration,  let  us  take  Example  3,  above. 

It  is  seen  in  advance  that  the  sum  of  the  mean  time  of  sidereal  noon  and  the 
given  sidereal  time  is  less  than  24  hours.  Were  it  more  than  24  hours,  the  mean 
time  of  sidereal  noon  should  be  taken  out  for  July  1 1 ;  that  is,  the  preceding  astro- 
nomical day. 

h     m      s 
July  13,  the  mean  time  of  Greenwich  sidereal  noon  is  .  .     16  40    3.  70 

Reduction  for  longitude  from  Table  II,  or— 9".8296X  5.683    .  —55. 86 

The  mean  time  of  local  sidereal  noon 16  39    7. 84 

Add  the  given  sidereal  time 5  26  12. 44as  5^4368 

The  sum  is 22    5  2a  28 

Reduction  for  5^  26"  i3*.44  from  Table  II,  or— 9*.8296=5.4368  —53. 44 

The  required  astronomical  mean  time  July  12,    22    4  26. 84 

Page  IV  contains  The  MootCs  Semidiameier  and  Equatorial  Horizontal  Parallax 
for  each  mean  noon  and  midnight  at  Greenwich.  Columns  adjoining  those  of  the 
horizontal  parallax  give  the  change  of  that  quantity  in  one  hour,  by  means  of 
which  it  can  be  reduced  to  any  other  Greenwich  mean  time,  in  the  same  way  as 
the  Sun's  declination  and  the  equation  of  time  in  the  preceding  examples.  The 
sign  plus  or  minus  is  prefixed  to  the  hourly  differences,  according  as  the  horizontal 
parallax  is  increasing  or  decreasing. 

The  reduction  of  the  Moon's  semidiameter  may  be  readily  found  by  multiply- 
ing the  reduction  of  the  horizontal  parallax  by  0.2725  (see  p.  xi),  or  by  simply 
computing  the  proportional  part. 

If,  for  example,  the  semidiameter  of  the  Moon  is  to  be  taken  out  for  191 5.  March  10,  7^^,  P.  M., 
Greenwich  mean  time,  we  see  that  the  difference  of  the  semidiameters  at  noon  and  midnight  of 
March  10  is  $^^.7',  then, 

which  \s  the  correction  to  be  subtracted  from  the  semidiameter  at  noon,  because  the  semidiameter 
is  decreasing.    The  Moon's  semidiameter  for  March  10,  7**,  is  therefore  15^  51^^-1. 

The  Moon's  semidiameter  and  horizonal  parallax  are  required  for  all  obser- 
vations of  the  Moon.  When  great  precision  is  needed,  the  hourly  differences 
should  be  interpolated  for  half  the  interval  of  Greenwich  time  from  noon  or  mid- 
night, and  the  horizontal  parallax  should  be  corrected  for  the  latitude  of  the  place 
of  observation. 

The  mean  time  of  The  Moon's  Upper  Transit  at  Greenwich  and  the  Age  of  the 
Moon  are  also  contained  on  page  IV.  The  time  of  transit  is  given  to  tenths  of  a 
minute,  and  is  accompanied  by  a  column  of  differences  for  one  hour  of  longitude, 
by  means  of  which  the  local  time  of  the  Moon's  meridian  transit  may  be  computed 
for  any  other  place  whose  longitude  is  known.  The  age  of  the  Moon,  or  the  time 
elapsed  since  the  preceding  new  Moon,  is  given  to  tenths  of  a  day. 
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Pages  V-XII  contain  The  Moan's  Right  Ascension  and  Declination  for  each 
day  and  hour  of  Greenwich  mean  time.  They  are  accompanied  by  columns  of 
differences  for  one  minute,  which  are  also  given  at  each  hour.  The  Greenwich 
mean  time,  which  is  required  for  taking  out  these  quantities,  may  either  be  taken 
from  a  well-regulated  chronometer,  or  may  be  obtained  by  applying  the  longitude, 
converted  into  time,  to  the  local  mean  time  of  the  observer.  The  right  ascension 
or  dedination  is  taken  out  for  the  given  day  and  hour  of  Greenwich  mean  time; 
the  Diff.  for  i  Minute  is  multiplied  by  the  miniites  and  parts  of  a  minute  of  the 
Greenwich  time,  and  the  product  is  added  to  or  subtracted  from  the  quantity, 
according  as  the  latter  is  increasing  or  decreasing. 

Thus,  suppose  the  Moon's  right  ascension  and  declination  are  required  for 
1915,  January  25,  10*^  10"  30*,  astronomical  mean  time  at  Greenwich: — 


Right  Ascension. 

Declination. 

h    m       s 

•        /        w 

January  25,  lo"* 

.     4    4    3- 80 

.        N. 

26    4  33. 1 

Diff.  2".i777Xio.5     . 

22.  87 

-f  5^^425X10.5 

+  57.0 

January  25,  lo**  10"*  30*     .        .    4    4  26. 67 N.     26    5  30.  i 

For  the  sake  of  precision,  the  differences  here  employed  have  been  interpolated  for  s^.a^o'^.og. 

Page  XII  contains  also  the  Phases  of  the  Moon  and  the  dates  of  the  Moon's 
Perigee  and  Apogee,  or  least  and  greatest  distances  from  the  Barth. 

Pages  146-177  contain  the  geocentric  ephemerides  of  the  seven  major  planets. 
The  places  given  are  apparent  positions;  that  is,  they  are  referred  to  the  equator 
and  true  equinox  of  the  date,  and  are  corrected  for  aberration.  All  the  data  except 
meridian  passage  are  given  for  the  instant  of  Greenvrich  mean  noon.  The  ccriumn 
Meridian  Passage  shows  the  hour,  minute,  and  tenth  of  that  passage  of  the  planet 
over  the  meridian  of  Greenwich  which  occurs  next  after  the  noon  of  the  date. 

The  right  ascension  and  declination  of  a  planet  are  required  whenever  it  is 
observed  for  time,  latitude,  or  azimuth.  The  mode  of  reducing  the  ephemeris 
positions  of  planets  to  other  instants  of  Greenwich  mean  time  is  the  same  as  that 
given  for  the  Sun  on  pages  704-707.  The  local  mean  time  of  meridian  passage  of 
any  planet,  at  any  place,  can  be  found  by  dividing  the  proper  daily  difference  of 
the  ephemeris  times  by  24,  multiplying  the  quotient  by  the  longitude  of  the  place 
expressed  in  hours  and  fractions,  and  applying  the  product  with  its  proper  sign 
to  the  time  of  Greenwich  passage. 

Pages  178-199  contain  the  heliocentric  coordinates  of  the  seven  major  planets, 
and  the  logarithms  of  their  distances  from  the  Barth.  The  Helioceniric  Longitude 
is  reckoned,  not  from  the  true  equinox,  as  in  the  preceding  ephemerides,  but  from 
the  mean  equinox  of  the  date.  It  is,  therefore,  necessary  to  apply  nutation,  if  the 
longitude  from  the  true  equinox  is  required.  The  Daily  Motion  is  given  for  the 
instant  of  Greenwich  mean  noon.  The  column  Reduction  to  Orbit  contains  the 
correction  to  be  applied  to  the  heliocentric  longitude  in  order  to  obtain  the  longi- 
tude counted  along  the  orbit  of  the  planet.  The  latter  is  equal  to  the  distance 
from  the  mean  equinox  to  the  node,  plus  the  distance  from  the  node  to  the  planet. 
The  Heliocentric  Latitude  is  counted  from  the  mean  ecliptic  of  the  date.     The 
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Logarithm  of  Radius  Vector  is  the  logarithm  of  the  distance  of  the  center  of  the 
planet  from  that  of  the  Sun,  at  the  Greenwich  mean  noon  whose  date  is  given  in 
the  first  column.  The  last  two  columns  give,  respectively,  the  logarithm  of  the 
true  distance  of  the  center  of  the  planet  from  that  of  the  Earth,  for  the  Greenwich 
noon  indicated  on  the  left-hand  side  of  the  page,  and  for  the  time  which  is  midway 
between  that  date  and  the  date  next  below  it.  In  the  case  of  Mercury,  this  inter- 
mediate date  is  mean  midnight  of  the  same  day;  in  the  case  of  Venus  and  Mars, 
it  is  the  mean  noon  of  the  day  immediately  following;  in  the  case  of  Jupiter  and 
Saturn,  it  is  mean  noon  of  the  second  day  f (blowing;  and  in  the  case  of  Uranus 
and  Neptune,  mean  noon  of  the  fourth  day  following. 

Pages  200-207  contain  the  rectangular  coordinates  of  the  center  of  the  Sun, 
referred  to  the  center  of  the  Earth  as  the  origin,  and  to  the  true  equator  and  equinox 
of  each  date  as  the  plane  and  point  of  reference.  Each  coordinate  is  given  both 
for  Greenwich  mean  noon  and  for  Greenwich  mean  midnight  of  the  same  day.  The 
columns  Reduc,  to  Mean  Eq*x  of  Jan.  o,  give  the  corrections  to  be  applied  to  the 
coordinates  for  noon  in  order  to  obtain  the  corresponding  coordinates  referred  to 
the  mean  equator  and  the  mean  equinox  of  the  beginning  of  the  Besselian  fictitious 
year. 

Pages  208-211  contain  for  every  Greenwich  mean  noon  and  midnight  the 
apparent  geocentric  longitude  and  latitude  of  the  Moon  referred  to  the  true  ecliptic 
and  equinox  of  the  date. 

Page  212  contains  the  position  of  the  Moon^s  Equator,  the  Longitude  of  the 
Moon's  Perigee,  the  Mean  Longitude  of  the  Moon's  Ascending  Node,  and  the  Moon's 
Mean  Longitude, 

Page  213  contains  the  elements  of  the  Moon's  Libration,  and  the  Sun's  Aber- 
ration and  Horizontal  Parallax,  The  formulae  for  finding  the  libration  in  longitude 
and  latitude  are  given  on  page  xi.  The  Sun's  Aberration  is  the  quantity  which 
is  to  be  applied  to  the  true  longitude  of  the  Sun  in  order  to  obtain  its  apparent 
longitude.  The  correction  being  negative  shows  that  the  apparent  longitude  as 
affected  by  aberration  is  always  less  than  the  true  longitude.  The  Sun's  Horizontal 
Parallax,  given  in  the  last  column,  is  the  angle  subtended  by  the  equatorial  radius 
of  the  Earth,  as  seen  from  the  center  of  the  Sun. 

Pages  214,  231-232  contain  data  for  precession  and  the  obliquity  of  the  ecliptic, 
together  with  all  sensible  terms  arising  from  the  motions  of  the  equator  and  ecliptic. 
To  show  clearly  the  relations  of  these  quantities,  let 

A.  =  the  longitude  of  any  body  referred  to  the  true  equinox  of  the  date. 
A.'  =  the  longitude  of  the  same  body  referred  to  the  mean  equinox  of  the 

beginning  of  the  Besselian  fictitious  year. 
ff\^the  adopted  value  of  the  general  precession. 
(J'^=  the  principal  term  of  the  nutation  in  longitude;  or,  in  other  words,  the 
correction  to  be  applied  to  the  longitude  of  a  body  referred  to  the 
mean  equinox  of  date,  in  order  to  obtain  that  longitude  as  referred  to 
the  true  equinox,  exclusive  of  short  period  terms.  When  the  cor- 
rection is  positive,  the  longitudes  referred  to  the  true  equinox  are 
greater  than  those  referred  to  the  mean  equinox;  while  the  contrary 
is  the  case  when  the  correction  has  a  negative  sign. 
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Page  230  contains  for  every  tenth  sidereal  day  the  Besselian  and  Independent 
Star-Numbers,  exclusive  of  all  short-period  terms.  They  are  useful  in  computing 
ephemerides  of  stars,  similar  to  those  on  pages  287-486,  for  which  ccmstants  con- 
taining short-period  terms  should  not  be  emplo3red. 

Pages  231-233  contain  for  Washington  mean  midnight  of  each  day  the  short- 
period  terms  of  the  nutation  in  longitude  and  obliquity,  for  use  in  connection  with 
the  formulae  on  page  217,  and  the  coefficients  mentioned  below,  which  are  given 
for  each  star  on  pages  287-486. 

Pages  233-250  contain  the  mean  places  of  eight  hundred  and  twenty-five  stars> 
for  the  beginning  of  the  Besselian  fictitious  year,  or,  in  other  words,  for  the  moment 
when  the  Sun's  mean  longitude  is  280^.  The  annual  variations  are  to  be  considered 
as  the  differential  coefficients  of  each  coordinate  with  respect  to  the  time  at  the 
beginning  of  the  year. 

Pages  251-286  contain  the  apparent  positions  of  fifteen  northern  drcumpolar 
stars  for  every  upper  transit  at  Washington.  The  mean  solar  time  of  transit  is 
given  in  the  column  Mean  Solar  Date,  in  order  that  each  transit  above  and  below 
the  pole  may  be  readily  identified.  Suppose,  for  example,  that  the  transit  of 
Polaris  below  the  pole  on  January  26  is  to  be  found,  and  we  wish  to  know  whether 
it  precedes  or  follows  the  upper  transit  of  the  same  date.  On  page  251  we  find 
that  the  upper  transit  occurs  January  26.2;  the  lower  transit,  therefore,  occurs 
January  26.7.  But  the  lower  transit  following  that  of  July  i  (page  257)  does  not 
take  place  until  July  2.3*.  Hence  the  lower  transit  of  July  i  precedes  the  upper  one 
of  the  same  date.  A  transit  occurring  very  nearly  at  noon  may  also  be  identified 
without  a  computation  to  ascertain  the  actual  mean  date,  by  simply  noting  the 
tenth  of  a  day  in  the  column  Mean  Solar  Date. 

The  secant  and  tangent  of  the  apparent  declination  for  the  15th  of  each  month 
and  the  mean  place  in  right  ascension  and  declination  for  the  beginning  of  the  year 
are  given  for  each  star  at  the  foot  of  the  page. 

Pages  287-486  contain,  for  every  tenth  upper  transit  at  Washington,  the 
apparent  places  of  800  stars,  being  all  those  given  in  the  Kst  of  mean  places,  except 
the  twenty-five  circumpolars.  The  mean  solar  date  in  the  left-hand  column  of 
each  page  gives  the  day  and  tenth  of  the  transit,  so  that  intermediate  transits 
may  be  readily  identified;  and  to  facilitate  interpolation,  the  differences  of  each 
coordinate  are  given  for  every  ten  days. 

In  connection  with  the  ephemeris  of  each  lo-day  star  there  are  given  at  the 
foot  of  the  page,  (i)  the  secant  and  the  tangent  of  the  mean  of  the  star's  greatest 
and  least  apparent  declinations  during  the  year,  (2)  the  seconds  of  the  mean  place 
in  both  right  ascension  and  declination  for  the  beginning  of  the  year,  and  (^)  the 
coefficients  of  the  short-period  terms  of  the  nutation,  the  use  of  which  is  explained 
on  page  217. 

Pages  487-510  contain  ephemerides  of  ten  southern  circumpolar  stars  in  all 
respects  similar  to  those  of  northern  circumpolar  stars  on  pages  251-286. 

Pages  51 1-5 1 7  contain  the  mean  errors  for  1920  in  both  right  ascension  and 
declination  of  the  places  of  the  825  stars  on  pages  233-250  taken  from  Astronomical 
Papers  of  the  American  Ephemeris,  Vol.  VIII,  Part  2,  pages  370-382.  They  furnish 
data  for  estimating  approximately  the  accuracy  of  the  Mean  Places  of  the  Stars 
on  pages  233-250. 
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Pages  518-525  contain  the  Apparent  Right  Ascension  and  DeclinaHon  of  the 
Sun,  both  for  Washington  mean  and  apparent  noon,  and  the  Hourly  Motion  of  the 
Sun  in  these  coordinates;  the  EqtuUion  of  Time,  the  SenMiameter  of  the  Sun,  and 
the  Sidereal  Time  of  Semidiameter  Passing  Meridian,  for  Washington  apparent 
noon;  and,  lastly,  the  Sidereal  Time  of  Mean  Noon.  The  hours  and  minutes  of 
right  ascension  and  the  degrees  and  minutes  of  declination  are  always  made  the 
same  for  both  mean  and  apparent  noon.  In  cases  where  they  really  differ,  the 
minute  which  would  have  been  numerically  larger  is  diminished  by  one,  and  the 
seconds  increased  by  sixty,  so  that  the  sum  of  the  two  remains  correct.  The 
hourly  motions  in  right  ascension  and  declination  are  given  for  the  columns  headed 
Mean  Noon,  but  may  be  regarded  as  having  the  same  values  for  apparent  noon. 

The  Equation  of  Time  for  Apparent  Noon  is  the  correction  to  be  applied  to  appar* 
ent  time  in  ord^r  to  obtain  mean  time.  It  is,  therefore,  mean  time  minus  apparent 
time.  Each  number  as  given  is  the  mean  time  of  transit  of  the  Sun's  center  over  the 
meridian  of  Washington,  cotmted  from  the  nearest  noon.  The  use  of  all  the  quan- 
tities is  substantially  the  same  as  in  the  Ephemeris  for  the  Meridian  of  Greenwich, 

Pages  526-541  contain  the  right  ascension,  declination,  semidiameter,  and 
parallax  of  the  Moon  at  the  moment  of  upper  and  lower  transit  over  the  meridian 
of  Washington.  The  mean  time  given  in  the  third  column  is  that  of  transit  of 
the  Moon's  center  over  this  meridian.  The  differences  for  one  hour  of  longitude 
are  the  amounts  by  which  the  local  mean  times  of  transit  over  a  meridian  one  hour 
west  of  Washington  would  exceed  those  given  in  the  column  Mean  Time  of  Transit, 
supposing  the  rate  of  change  to  be  uniform  and  equal  to  what  it  is  at  the  iiistant 
of  transit  over  the  meridian  of  Washington.  The  next  four  columns  need  no 
especial  explanation,  except  that  the  differences  for  one  hour  of  longitude  are 
computed  as  if  the  motion  of  the  Moon  in  right  ascension  were  uniform,  or,  in 
other  words,  they  are  differential  coefficients  corresponding  to  the  instants  of  Wash- 
ington transit.  By  means  of  them,  when  second  differences  are  taken  into  account, 
the  position  of  the  Moon  can  be  computed  ¥dth  great  exactness  for  the  moment  of 
transit  over  any  meridian  not  more  than  one  hour  distant  from  Washington.  To 
obtain  the  same  accuracy  for  more  distant  meridians,  we  may  proceed  as  follows: 
Let  F  represent  either  the  Mean  Time  of  Transit,  the  Ri^t  Ascension  of  Center^ 
or  the  Geocentric  Declination  of  Center,  and  let  D  represent  the  corresponding  ZW/- 
ference  for  One  Hour  of  Longitude.  Write  down  three  successive  values  of  F, 
together  with  the  corresponding^  values  of  D,  and  difference  the  latter  as  in  the  fol- 
lowing scheme,  where  the  middle  values,  Fo  and  Do,  belong  to  the  culmination 
from  which  is  to  be  derived  the  value  of  F  for  the  culmination  on  the  meridian 
whose  longitude  is  X : — 


Functioo. 

DifF.ior 

I  Hour  of 

I^oagitude. 

J' 

J" 

F-i 

D., 

(/ 

Fo 

D+1 

</' 

b 

Then,  for  the  culmination  at  the  meridian  A. 

Fa  -Fo+XDo+75(^'+0  +  ^'^ 
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where  A,  must  be  expressed  in  hours  and  decimals  of  an  hour,  and  reckoned  fmm 
Washington  or  from  i8o°  from  Washington  according  as  the  upper  or  lower  cul- 
mination is  used  for  the  middle  value  (Fo).  Adding  twelve  hours  to  the  Washington 
time  of  lower  transit  at  Washington  gives  the  local  time  of  upper  transit  at  places 
whose  longitude  is  i8o°  from  Washington. 

The  columns  of  Sidereal  Time  of  Semidiameter  Passing  Meridian^  Geocentric 
Semidiameter  and  Equatorial  Horizontal  Parallax  need  no  explanation,  except  that 
they  are  all  given  for  the  moment  of  transit.  The  column  Bright  Limbs  is  given 
to  indicate  to  the  observer  which  limbs  are  illuminated.  When  one  limb  is  full 
and  the  terminator  is  within  i''  of  the  opposite  limb,  both  can  be  well  obsen^ed. 
^d  in  such  cases  both  are  indicated,  the  defective  limb  being  indicated  by  an 
italic  letter  or  numeral,  and  the  correction  for  defective  illtunination  (as  seen  from 
Washington)  being  given  in  a  foot-note. 

Pages  542-558  contain  for  each  of  the  seven  major  planets,  the  geocentric 
Apparent  Right  Ascension  and  Declination,  the  Horizontal  Parallax^  Semidiameter, 
and  Sidereal  Time  of  Semidiameter  Parsing  Meridian,  for  the  moments  of  all  tran- 
sits which  it  is  usually  desirable  to  observe  over  the  meridian  of  Washington.  The 
columns  following  the  dates  give  the  Washington  mean  times  of  these  transits. 
The  stellar  magnitude  at  opposition  for  Mars,  Jupiter,  Saturn,  Uranus,  and 
Neptune,  respectively,  is  given  at  the  bottom  of  the  page  containing  the  ephemeris 

of  the  planet. 

PART  ///.—PHENOMENA. 

This  part  gives  the  dates  of  the  principal  astronomical  phenomena  of  the  year, 
expressed  in  Washington  mean  time,  except  in  the  case  of  the  eclipses,  which  are 
expressed  in  Greenwich  mean  time. 

Pages  560-564  contain  all  necessary  data  respecting  the  solar  eclipses  which 
occur  during  the  year. 

The  eclipse  elements  are  given  for  the  moment  of  conjunction  of  the  Sun 
and  Moon  in  right  ascension,  but  the  subsequent  tables  and  results  are  computed 
from  the  exact  positions  of  these  bodies  at  the  several  instants  referred  to.  The 
times  and  angles  designated  as  the  circumstances  of  a  lunar  eclipse  remain  the 
same  throughout  all  parts  of  the  Earth,  and  require  no  explanation  beyond  a 
mere  statement  of  the  fact  that  in  computing  them  the  geometrical  diameter  of 
the  Earth's  shadow  has  been  augmented  in  the  proportion  of  51 :  50.  The  principal 
circumstances  of  each  total  and  aimidar  eclipse  are  stated  in  five  lines,  as  follows:— 

The  line  entitled  "Eclipse  begins"  gives  the  Greenwich  mean  time  at  which 
the  Moon's  penumbra  first  touches  the  Earth,  together  with  the  latitude  and 
longitude  of  the  point  of  contact. 

The  line  entitled  "Central  eclipse  begins"  gives  the  time  when  the  axis  of 
the  Moon's  shadow  first  touches  the  Earth,  and  the  latitude  and  longitude  of  the 
point  of  contact  follow. 

The  line  entitled  "Central  eclipse  at  local  apparent  noon"  gives  the  time  when 
the  axes  of  the  Earth  and  of  the  shadow  cone  lie  in  the  same  plane.  The  latitude 
and  longitude  of  the  point  where  the  axis  of  the  shadow  cone  then  cuts  the  Earth's 
surface  follow,  and  there  the  eclipse  will  be  central  and  the  Sun  will  be  exactly  on 
the  meridian. 

The  lines  entitled  "Central  eclipse  ends"  and  "  Eclipse  ends"  give,  respectivdy, 
the  times  when  and  the  localities  where  these  events  occur,  the  phenomena  being 
the  converse  of  those  denoted  by  the  similar  phrases  for  the  beginning. 
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In  the  case  of  partial  solar  eclipses  the  axis  of  the  Moon's  shadow  does  not 
come  into  contact  with  the  Earth,  and  the  three  lines  entitled,  respectively,  "Cen- 
tral tclipse  begins,"  "Central  eclipse  at  local  apparent  noon,"  and  "Central  eclipse 
ends,"  are  replaced  by  a  single  line  entitled  "Greatest  eclipse,"  whereon  are  given 
the  time  when  and  the  latitude  and  longitude  where  the  eclipse  attains  its  greatest 
magnitude.    The  latter  phenomenon  necessarily  occurs  with  the  Sun  in  the  horizon. 

Maps  of  the  Eclipses. — ^The  regions  in  which  each  eclipse  is  visible  are  shown 
upon  the  map  relating  to  it,  from  which  may  be  taken  approximately,  for  any 
place,  both  the  times  of  the  beginning  and  ending  of  the  eclipse  and  its  magnitude. 
The  dotted  curves  show  the  outline  of  the  shadow  for  each  hour  of  Greenwich  mean 
time,  and  therefore  pass  through  all  places  where  the  eclipse  begins  or  ends  at 
the  hour  indicated.  To  find  the  instant  of  beginning  at  any  place,  we  determine 
by  inspection  between  what  pair  of  these  curved  lines  the  place  is  situated.  The 
eclipse  will  then  begin  between  the  corresponding  hours  of  Greenwich  mean  time; 
and  the  fraction  of  the  hour  may  be  determined  by  dividing  the  hour  in  the  same 
proportion  as  the  space  representing  it  on  the  map  is  divided  by  the  place  in 
question.  This  division  may  be  made  a  little  more  exact  by  allowing  for  the 
changes  in  the  spaces  as  indicated  by  their  varjdng  width.  The  Greenwich  mean 
time  thus  found  must  be  reduced  to  local  mean  time  by  appl3ang  the  longitude. 

As  an  example,  suppose  we  wish  to  find  the  times  at  which  the  eclipse  of  I9i5» 
August  lo,  b^[ins  and  ends  at  a  point  near  Honolulu,  latitude  21®  18'  N.,  longitude 
157^  55' W. 

For  the  beginning  we  compare  the  distance  of  the  place  from  the  curves  of  9** 
and  lo^,  and  find  it  to  correspond  to  about  10  minutes  from  the  former,  thus  giving 
for  the  approximate  time  of  beginning  9**  10^;  for  the  end  we  compare  the  distance 
of  the  place  from  the  curves  of  12**  and  13**,  and  find  it  to  be  about  20  minutes  from 
the  former,  thus  giving  for  the  approximate  time  of  ending  12^  20^,  and  both  of 
these  results  are  probably  correct  to  within  3  or  4  minutes. 

Changing  to  local  mean  time,  we  shall  have — 

Beginning.  Ending. 

d     h    m  d     h    m 

Greenwich  mean  time     ....    August    10    9  10  10  12  20 

Longitude  west 10  32  10  32 

Local  mean  time August      9  22  38  10    i  48 

In  the  case  of  total  and  annular  edipses,  a  fair  estimate  of  the  magnitude  of 
the  eclipse  at  any  place  may  be  obtained  from  the  position  thereof  relatively  to 
the  central  line  and  to  the  limit.  On  the  central  line  the  edipse  is  annular  or 
total,  while  between  the  central  line  and  the  limit  the  maximum  magnitude  of 
the  eclipse  is  given  by  the  quotient  of  the  distance  of  the  place  from  the  limit 
divided  by  the  distance  of  the  central  line  from  the  limit;  the  measurements  being 
made  upon  a  line  drawn  through  the  place,  perpendicularly  to  the  central  line. 

More  Accvraie  Computations. — ^A  more  accurate  determination  of  the  phases, 
as  visible  at  any  point  of  the  Earth's  surface,  may  be  obtained  from  the  Besselian 
elements  which  are  given  for  every  10  minutes  of  Greenwich  mean  time.  Their 
geometric  signification  is  as  follows: — 

Let  us  imagine  a  plane  passing  through  the  center  of  the  Earth,  perpendicular 
to  the  right  line  joining  the  centers  of  the  Sun  and  Moon.  This  latter  line  is  the 
axis  of  the  Moon's  shadow,  and  the  plane  is  called  the  fundamental  plane  or  plane 
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erf  xy.  We  take  the  intersection  of  this  plane  with  that  of  the  Earth's  equator  as 
the  axis  of  x,  and  the  center  of  the  Earth  as  the  origin  of  coordinates.  The  axis 
of  >^  is  perpendicular  to  that  of  x,  and  directed  toward  the  north;  %  and  y  are  then 
the  coordinates  of  the  point  in  which  the  axis  of  the  shadow  intersects  the  funda- 
mental plane,  and  they  are  here  expressed  in  terms  of  the  Earth's  equatorial 
radius  as  unity.  The  angle  d,  of  which  the  sine  and  cosine  are  both  given,  is  the 
declination  of  that  point  of  the  celestial  sphere  toward  which  the  axis  of  the  shadow 
is  directed;  or,  in  other  words,  it  is  the  declination  of  the  center  of  the  Sun  as  seen 
from  the  center  of  the  Moon.  The  angle  }x  is  the  Greenwich  hour-ai^;le  of  this 
same  p(»nt  of  the  celestial  sphere. 

The  quantities  l^  and  /,  are  the  radii  of  the  shadow  cones  upon  the  funda- 
mental frfane,  l^  corresponding  to  the  penumbra,  and  /,  to  the  umbra,  «or  annulus. 
The  notation  is  that  of  Chauvenet's  Spherical  and  Practical  A  stranowtft  in  which 
/,  is  regarded  as  positive  for  an  annular  and  negative  for  a  total  eclipse. 

The  angles  /^  and  /j,  the  tangents  of  which  are  given,  are  the  angles  which  the 
elements  of  the  respective  shadow  cones  make  with  the  axis  of  the  shadow;  or, 
they  are  the  semiangles  of  the  two  cones. 

In  order  to  facilitate  interpolation  to  any  required  moment,  the  logarithms 
of  x'y  y\  and  /i',  which  are  the  changes  of  x,  y^  and  /i,  in  one  minute  of  time,  are 
given  at  the  bottom  of  the  table. 

The  method  of  computing  an  eclipse  from  its  Besselian  dements  is  based  on 
the  fact  that  at  the  moments  of  beginning  and  ending  the  distance  of  the  observer 
from  the  axis  of  the  shadow  or  penumbra  is  equal  to  the  radius  of  the  latter  at  the 
point  of  observation.     To  find  this  distance  and  radius  we  proceed  as  follows: 

(i)  The  coordinates  of  the  observer,  4*,  Vi  and  C,  together  with  their  varia- 
tions in  one  minute,  are  computed  for  some  assumed  moment  of  Greenwich  mean 
time,  as  near  as  practicable  to  the  true  time  of  the  required  phase. 

(2)  The  coordinates  %  and  y  of  the  axis  of  the  shadow,  together  with  their 
variations  in  one  minute,  are  taken  for  the  same  moment  from  the  tables  of  elements. 

(3)  From  (i)  and  (2)  the  position  and  motion  of  the  observer  relative  to  the 
axis  of  the  shadow  are  found. 

(4)  The  radius  of  the  penumbra  or  umbra  at  a  distance  from  the  fundamental 
plane  equal  to  that  of  the  observer  is  also  computed. 

(5)  Then,  assuming  the  motions  to  be  uniform,  we  determine  the  time  required 
for  the  observer  to  be  brought  to  a  distance  from  the  axis  of  the  shadow  equal  to 
this  radius. 

The  formulae  and  directions  for  the  several  steps  in  the  computation  are  as 
follows: — 

(i)  Find  p  cos  <p'  and  p  sin  ^^  which  are  the  geocentric  coordiiiates  cA  the 
station  referred  to  the  Earth's  equator,  p  beii^  the  distance  from  the  center  of  the 
Earth  and  q^'  the  geocentric  latitude.  These  coordiiiates  may  be  compoted  fioai 
the  following  table  based  on  the  compression  erf  the  Earth  adofited  at  the  Paris 
Conference  of  1911,  1/297,  by  the  formulae — 

pcos  <p'  —  F cos  ip 

,    sin  €p 
psm  y  =    ^ 

<p  being,  as  usual,  the  geographic  latitude. 
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Table  for  Computing  the  Geocentric  Coordinates  of  a  Place, 


9 

I.ogF. 

toga                 1 

o^ 

0.00000 

1 

0.00293 

T 

S 

O.OOOOI 

A 
« 

0.00292 

& 

lO 

0.00004 

3 

6 

0.00289 

3 
6 

15 

O.OOOIO 

7 
9 

IT 

0.00283 

7 
9 

rr 

20 

25 

0.00017 
0.00026 

0.00276 
0.00267 

30 

0.00037 

0.00256 

35 

0.00048 

V4 

0.00245 

40 

0.00060 

13 

0.00233 

*3 

12 

45 

0.00073 

0.00220 

k  A 

50 

0.00086 

'3 

T<9 

0.00207 

13 

V4 

55 

0.00098 

T9 

0.00195 

13 

T  9 

60 

O.OOIIO 

0.00183 

65 
70 

75 
80 

0.00120 
0.00129 
0.00137 

0.00142 

10 

9 

8 

S 

0.00173 
0.00164 
0.00156 
0.00151 

xo 

9 
8 

5 

85 

0.00145 

3 

T 

0.00148 

3 

4* 

90 

0.00146 

1 

0.00146 

1 

3 

For  the  assumed  Greenwich  mean  time  of  computation,  take  from  the  table 
of  elements  the  values  of  sin  rf,  cos  d,  and  /<.  Then,  with  A.  for  the  longitude  west 
from  Greenwich,  the  coordinates  of  the  observer  will  be — 

5=  p  cos  q>'  sin  (/i—  A.) 

17=  p  sin  <p'  cosd—pcos  ^'sin  dcos  (/^— A.)  =  17^  —  17, 

C=  P  sin  <p'  ^n  d+p  cos  ^'  cos  d  cos  (/i—  X)  =  Ci  +  Cj 

and  their  variations  in  one  minute  of  mean  time  will  be — 

^'"^  [763992]  p  cos  9>'  cos  (ai-  X) 

r/'  =  [7.63992]  p  cos  q>'  sin  d  sin  (;i—  A.)  =  [7.63992]  S  sind 

C  is  not  needed. 

(2)  For  the  same  assumed  moment  of  Greenwich  mean  time,  take  from  the 
tables  of  elements  the  coordinates  x  and  y  of  the  axis  of  the  shadow,  together  with 
their  variations  for  one  minute,  which  are  equal  to  one-tenth  of  the  differences  of 
two  consecutive  numbers.  These  variations  are  represented  by  x'  and  y\  and  their 
logarithms  are  given  beneath  the  tables  of  x  and  y. 

(3)  The  distance  m  and  position-angle  M  of  the  axis  of  the  shadow  relatively 
to  the  observer,  and  the  relative  motions,  n  and  N,  are  computed  by  the  formulae — 

wsin  M=x  —5 
m  cos  M  =  y  —Tf 

nsin  N=*x'  —  S' 

ncos  N^y'  —  tj' 

(4)  Both  for  the  shadow  and  for  the  penumbra,  the  radius  L  at  the  distance  C 
from  the  fundamental  plane  is  computed  by  the  formula — 

L=/-Ctan/ 

/  and  /  being  found  from  the  table  of  elements,  and  C  computed  in  (i). 

(5)  If  the  time  chosen  for  computation  is  CKactly  that  of  the  beginning  or 
ending  of  the  eclipse,  we  shall  have — 

m—L 
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But,  as  this  condition  will  rarely  be  fuliilled  on  a  first  trial,  a  correction  r  to  the 
assumed  time  is  computed  thus:  Find  the  angle  tfy  from  the  equation, 

.     m  sin  (M—N) 
sm  y= Y - 

There  will  be  two  values  for  this  angle,  of  which  one  will  be  in  the  first  and  the 
other  in  the  second  quadrant  when  sin  ^  is  positive,  and  one  in  the  third  and  the 
other  in  the  fourth  quadrant  when  sin  ^  is  negative;  but  simplicity  will  be  gained 
by  taking  only  that  value  of  f  for  which  cos  ^  is  positive.  This  value  lies  between 
the  limits  +  90°  and  —  90°.  The  correction  r  to  the  assumed  time  of  beginning  or 
ending  of  the  eclipse  will  then  be  found,  in  minutes,  from — 

_  _w  cos  (M  —  N)     L  cos  f 
n  n 

where  the  double  sign  is  to  be  taken  negative  for  the  beginning  and  positive  for  the 
ending. 

However,  one  such  pair  of  values  of  r  can  not  give  the  times  of  both  beginning 
and  ending  with  accuracy.  To  attain  that,  we  must  commence  the  computation 
by  assuming  two  times,  one  near  the  beginning  and  the  other  near  the  ending  of 
the  eclipse,  both  of  which  may  be  derived  from  the  chart  with  sufficient  exactness. 
The  computation  for  the  first  assumed  time  will  give  a  small  value  of  t  which,  when 
applied  to  the  assumed  time,  will  give  the  beginning  of  the  eclipse  nearly  correctly, 
and  a  large  value  which  will  give  an  inaccurate  time  of  ending.  Similarly  the 
computation  for  the  second  assumed  time  will  give  a  small  and  nearly  correct  value 
of  r  for  finding  the  time  of  ending,  and  a  large  and  inaccurate  negative  value  for 
finding  the  time  of  beginning.  We  shall  thus  deduce  two  times  of  each  phase,  only 
one  of  which  is  to  be  regarded  as  approximately  correct. 

The  more  accurate  times  of  beginning  and  ending  may  now  be  taken  in  place 
of  those  originally  assumed,  and  the  whole  computation  may  be  repeated,  thus 
leading  to  a  pair  of  values  of  r,  which  should  be  very  small  and  accurate.  Such 
a  repetition  of  the  computation  will  in  general  be  advisable,  to  g^ard  against  acci- 
dental numerical  errors,  but  a  second  approximation  may  be  obtained  without  it, 
by  finding  a  corrected  value  of  r  in  accordance  with  the  formulae — 

where  the  double  signs  are  to  be  taken  negative  for  the  beginning  of  the  eclipse  and 
positive  for  the  ending.  /'  is  the  variation  of  /  for  one  minute  of  time,  and  its 
numerical  value  can  be  taken  by  inspection  from  the  table  of  Besselian  elements. 

If  the  resulting  values  of  r^  are  not  greater  than  fifteen  minutes,  the  corrected 
times  of  contact  thus  obtained  will  be  theoretically  exact  within  less  than  a  seccmd, 
but  the  uncertainties  of  the  solar  and  lunar  tables  are  such  that  an  unavoidaUe 
error  of  several  seconds  may  exist  in  the  prediction.  To  guard  against  numerical 
mistakes  it  is  better,  after  making  this  final  correction,  to  repeat  the  computations 
so  far  as  to  obtain  new  values  of  m  and  L  for  the  corrected  times.  If  these  two 
quantities  agree  within  a  unit  of  the  fourth  place  of  decimals,  the  times  employed 
are  generally  correct  within  a  second  of  time.  If  they  differ  too  widely,  the 
computer  must  use  his  own  judgment  as  to  making  further  corrections  and  com- 
putations. 
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Position-angle  of  Point  of  ContacL — ^The  position-angle  P,  of  the  point  of  con- 
tact, reckoned  from  the  north  point  of  the  Sun's  limb  toward  the  east,  is  found  by 
the  formulae — 

P = iV—  ^  ±  180**  for  the  beginning, 
or         P  =  iV  -f  ^  for  the  ending, 

it  being  assumed  that,  in  each  case,  the  value  of  ^  is  taken  between  the  limits  ±  90^- 

Computation  of  the  Solar  Eclipse  of  191 3,  August  10,  for  a  point  near  Honolulu, 
The  position  of  the  point  chosen  is — 


o 
o 


Latitude,    ^=  +  21     18 
Longitude,  A.«  + 157    55 

Its  geocentric  coordinates  are — 

psin  ^'=9.55747 
pcos  9>'-=  9.96946 

From  the  Eclipse  Chart  we  find  the  approximate  times  of  the  phases  to  b< 

d  h        m 


Begmnmg  August     10      9     10 
Ending                       10     12     20 

Greenwich  Mean  Time. 

Beginning. 

Endins. 

rich  Mean  Time,  T,  August  10, 

9*»     10" 

9          /          tf 

12**      20"* 
0           /        // 

M 

136      10      24 

183     40     54 

^              +157     55      0 

I 

-r 

157     55       0 

/i-X 

-    21      44      36 

+ 

25     45     54 

pcos  ^' 

9.96946 

9.96946 

sin  iM—X) 

9-56873  n 

9.63817 

log  5 

9.53819  » 

9.60763 

S 

-0.34529 

+  0.40516 

p  sin  ^' 

9.55747 

9.55747 

cos  d 

9.98347 

9.98355 

log^i 

^       9.54094 

9.54102 

Vi 

+  0.34749 

+  0.34755 

pcos  <p' 

9.96946 

9.96946 

sin  d 

9.43254 

9.43154 

cos  (/«— A.) 

9.96795 

9.95453 

log% 

936995 

9.35553 

% 

+  0.23439 

+  0.22674 

^=Vi-% 

+  O.II31O 

+  0.12080 

p  sin  g^'  sin  d 

8.99001 

8.98901 

f 
^i 

+  0.09773 

+  0.09750 

p  cos  ^'  cos  d  cos  (/<—  X) 

9.92088 

990754 

c. 

+  0.83345 

+  0.80824 

c=c,+c. 

+  0.931 18 

+  0.90574 

const,  log 

7.63992 

7.63992 

p  cos  9'  cos  (/^— X) 

993741 

9.92399 

log^' 

7-57733 

7.56391 
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tn 
n 


1l#gmn«ng 

Badmc. 

S' 

+  0.003779 

+  0.003664 

const,  log 

7.63992 

7.63992 

f  sin  d 

8.97073  n 

9.03917 

log  7' 

6.61065  n 

6.67909 

r?' 

—  0.000408 

+  0.000478 

x^S 

-0.47834 

+  0.31098 

y-v 

+  0.25541 

-0-41735 

%'--£' 

+  0.004325 

+  0.004437 

y-rf 

—  0.003087 

-0.003983 

mstnM 

9.67974  n 

9.49273 

mcos  M 

9.40724 

9.62050  fl 

tan  M 

0.27250  n 

9.87223  fl 

M 

-  61°  54'    0" 

+  I430    18'   33" 

sin  M 

9-94553  n 

9.77634 

log  m 

9.73421 

9.71639 

n  sin  N 

763599 

7.64709 

n  cos  N 

7.48954  n 

7.60021  n 

toxiN 

0.14645  n 

0.04688  n 

N 

+  125°  31'     2" 

+  131^  54'  48" 

sin  N 

9.91060 

9.87166 

log  ft 

7.72539 

7.77543 

tan/ 

7.66403 

7.66404 

logC 

9.96903 

9.95700 

7.63306 

7.62104 

Ctan/ 

+  0.00430 

+  0.00418 

/ 

+  0.55479 

+  0.55445 

L 

+  0.55049 

+  0.55027 

M-7V 

-187^  25'     2" 

+    11°  23'  45" 

sin  (M-N) 

9.11090 

9.29576 

k)gw 

9.73421 

9.71639 

colog  L 

0.25925 

0.25942 

sin  tf) 

9.10436 

9.27157 

f 

+     7«  18'  21" 

+    10^  46'  16" 

*      tn 

2.00882 

1.94096 

cos  (M-N) 

9.99635  w 

9.99136 

2.00517  n 

I .93232 

cos  (M-N) 

+  101. 198 

-85.570 

logL 

9.74075 

9.74058 

cos  ^ 

9.99646 

9.99228 

colog  n 

2.27461 

2.22457 

2.01 182 


1.95743 
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Lcos  tf) 


n 


T+r 


Begiiuung. 

—  102.760 

m 

-  1.562 
d      h       m 

10    9  «8.438 


Bndins. 

+  90.662 

m 
+    5-092 
d      li        m 
ID  12    25.092 


Since  the  value  of  r  for  the  ending  is  rather  large,  we  compute  the  correction 
Sr  for  this  phase  as  follows: 


Ending 

const,  log 

5.3100 

\ogS 

9.6076 

cosd 

9.9836 

4.9012 

number  -h  0.0000080 

/'  —0.0000023 

sum  -f  0.0000057 


log  (sum) 

4-7559 

logr 

0.7069 

cologn 

2.2246 

sec^' 

0.0077 

7.6951 

(I) 

-f  0.0050 

iV+^ 

142^  41 

sin(iV  +  ^) 

9.7826 

log^ 

9.6076 

logSsiniN-hf) 

9.3902 

cos  (iV-f  ^) 
log% 


Bttding. 

9.9005  n 
9-3555 


fj;,cos(iV+^) 

9.2560  n 

€sin(N-\-i>) 

+0.2456 

ff^  cos  (N+i>) 

—  0.1803 

difF. 

+  0.4259 

log  (diff.) 

9.6293 

const,  log 

4.9788  n 

logT» 

1.4138 

colog  (n  cos  if?) 

2.2323 

(2) 

(i)  +  (2)-dr 

T 


8.2542  n 
—  0.0180 

m 
-0.013 

+  5-092 

+  5.079 


The  corrected  time  of  ending  is,  therefore, 

To**  August  10**  12^  25".079 
Whence  we  find — 

Beginning, 
d       h       m 

Greenwich  Mean  Time,     August     10    9    8.438 
X  H-       10  31.667 


m. 


Bncnng. 
d      h 
10    12    25.079 

10  31.667 


Local  Mean  Time, 
Therefore  we  have — 


August      9  22  36.771         10     I  53.41.2 


m 


Beginning  of  the  Eclipse,  August    9  22  36  46.3 
End  of  the  Eclipse,  August  10     i  53  24.7 


constant 


Beginning. 

118    12.7 
180      0.0 


Local  Mean  Time, 

finding. 

o  / 

142  41. 1 
o    0.0 


Angle  of  position:  P  298  12.7  142  41. i 

from  the  north  point  of  the  Sun's  disk  toward  the  east  for  direct  image. 

Pages  565-569  contain  the  adopted  mean  places  and  annual  proper  motions 
of  such  stars  as  bright  as  magnitude  6.5  as  will  be  occulted  during  the  year  by  the 
Moon. 
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Pages  570-608  contain  the  elements  for  the  prediction  of  the  times  of  occulta- 
tions  of  stars  and  planets  by  the  Moon  during  the  current  year.  The  system  of 
coordinates  employed  is  similar  to  that  already  described  for  eclipses,  the  funda- 
mental plane  passing  through  the  center  of  the  Earth,  and  being  taken  perpen- 
dicular to  the  line  joining  the  star  and  the  center  of  the  Moon,  but  the  cone  cir- 
cumscribing the  Moon  and  star  is  regarded  as  a  cylinder  which  intercepts  the 
fundamental  plane  in  a  circle  having  the  same  linear  diameter  as  the  Moon. 

In  the  columns  referring  to  the  star,  those  headed  Red'ns  from  1913.0  give  the 
quantities  necessary  to  reduce  the  mean  place  of  the  star  at  the  beginning  of  1915 
to  its  apparent  place  at  the  time  of  occultation.  These  reductions  are  sufficiently 
accurate  to  be  definitive. 

Under  the  general  head.  At  Conjunction  in  R,  A,,  are  five  columns  giving 
certain  quantities  for  the  moment  of  geocentric  conjimction  of  the  Moon  and  star 
in  right  ascension,  as  follows: 

The  Washington  Mean  Time  is  the  moment,  T,  at  which  the  two  bodies  are  in 
geocentric  conjunction  in  right  ascension.  At  that  moment  the  coordinate  x  of 
the  axis  of  the  cylinder  on  the  fundamental  plane  has  the  value  zero.  The  column 
Hour  Angle,  H,  gives  the  common  geocentric  hour-angle  of  the  Moon  and  star 
at  the  same  moment,  expressed  in  sidereal  time  and  counted  from  the  meridian 
of  Washington — positive  toward  the  west  and  negative  toward  the  east.  Column 
Y  gives  the  coordinate  y  of  the  axis  of  the  cylinder  upon  the  fundamental  plane 
at  the  same  moment.  Columns  x'  and  y'  give  the  variations  of  x  and  y  in  one 
hour  of  mean  time.  The  Unear  unit  in  these  columns  is  the  Earth's  equatorial 
radius.  The  limiting  parallels,  north  and  south,  show  the  extreme  limits  of  latitude 
within  which  the  occultation  will  be  visible. 

By  the  aid  of  these  elements,  the  Washington  mean  time  of  immersion  and 
emersion  of  a  star  relatively  to  the  limb  of  the  Moon  may  be  computed  for  any  part 
of  the  Earth  by  a  method  nearly  the  same  as  that  already  explained  for  computing 
eclipses,  but  somewhat  more  simple. 

Prediction  of  Occultations  for  a  given  Place. — ^When  it  is  desired  to  predict  the 
circumstances  of  one  or  more  occultations  at  any  place,  the  first  step  will  be  to 
select  them  from  the  general  list  given  in  the  Ephemeris.  The  conditions  of 
visibility  are : — 

1.  The  limiting  parallels  in  the  last  columns  must  include  the  latitude  of  the 
place. 

2.  The  quantity  //— X,  taken  without  regard  to  sign,  must  be  less  than  the 
semidiurnal  arc  of  the  star  by  at  least  one  hour.  On  very  rare  occasions  an 
emersion  might  be  seen  in  the  east,  or  an  immer^on  in  the  west,  when  this  difference 
is  a  few  minutes  less  than  an  hour. 

3.  The  Sun  must  not  be  much  more  than  an  hour  above  the  horizon  at  the  loca] 
mean  time  T—A.,  unless  the  star  is  bright  enough  to  be  seen  in  the  daytime. 

When  many  occultations  are  to  be  selected,  the  most  convenient  course  will 
be  to  write  the  value  of  —A.  on  the  bottom  of  a  slip  of  paper,  and  in  passing  through 
the  list  of  occultations  to  pause  over  each  one  for  which  condition  (i)  is  fulfilled, 
and  examine  by  means  of  the  slip  whether  conditions  (2)  and  (3)  are  also  fulfilled. 
If  either  fails,  the  computer  passes  on.  Sometimes  it  will  be  difficult  to  determine 
whether  H—X  or  T—X  falls  within  the  limits;  and  in  such  cases,  the  computer  may 
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mark  the  occultation  for  trial  and  leave  the  decision  for  the  subsequent  oper- 
ations. The  whole  list  can  be  gone  over  in  less  than  a  day,  and  it  will  probably 
be  found  that  about  one-tenth  of  the  occultations  are  marked  for  trial. 

The  next  step  will  be  to  compute  the  local  times  of  immersion  and  emersion 
from  the  elements,  and  to  that  end  let — 

T»  the  instant  of  geocentric  conjunction  of  Moon  and  star  in  right  ascension, 

expressed  in  Washington  mean  solar  time; 
//»the  Washington  west  hour-angle  of  the  two  bodies  at  that  moment; 

X  =  the  longitude  west  of  Washington; 
ho—H—X^ihe  local  hour-angle  of  the  star  at  the  instant  T; 

<^=the  star's  declination. 

The  procedure  for  each  occultation  will  then  be  as  follows: — 

(i)  The  geocentric  coordinates  of  the  place,  p  sin  <p'  and  p  cos  <p\  are  to  be 
computed  by  the  formulae  and  table  given  in  connection  with  eclipses  on  page  716. 

The  next  step  will  be  to  find  the  approximate  instant  of  apparent  conjtmction 
of  the  Moon  and  star  as  seen  from  the  place,  and  that  may  be  deduced  from  the 
time  of  geocentric  conjtmction  by  the  application  of  an  approximate  correction 
taken  from  Downes's  table,  printed  in  the  volumes  of  the  American  Ephemeris 
for  1882  to  1899.  This  correction  must  be  reckoned  in  mean  solar  hours,  and  will 
be  des^ated  by  the  symbol  t.     It  will  have  the  same  sign  as  ^o- 

When  DowNEs's  table  is  not  available,  the  correction  may  be  computed  fr<Mn 
the  formulae, 

So'^P  cos  <p'  sin  ho 

5'  =  [9.4192]  p  cos  (p'  cos^ho 

3 

By  applying  t  to  the  Washington  mean  time  of  geocentric  conjtmction,  as 
given  with  the  elements,  we  shall  hav^  the  Washington  mean  time  of  local  con- 
junction within  a  few  minutes. 

(2)  Compute  for  the  instant  T+t  the  following  quantities,  in  which  ^o  is  the 
sidereal  equivalent  of  the  mean  time  interval  t: 

5  =p  cos  9>'  sin  (ho+to) 

Tf  =/o  sin  (p'  cos  S  —  p  cos  <p'  sin  d  oos  (feo+/o)  =  ^i  — % 

5'= [9.4192]  p  cos  9>'  cos  {K-\-to) 

>;'— [9.4192]  p  cos  <p'  sin  S  sin  (feo+0  =  [9.4i92]  £  sin  d 

Compute  also  w,  A/,  n,  N,  and  ^  from  the  equations, 

m  sin  M'^x  — ^ 
m  COS  M—y  —fj 
nsin  N^x'  —  S' 
n  cos  N=y'  —  f}' 

sin  ^  =  [0.5646]  m  sin  (M—N) 

^  being  taken  between  the  limits  ±90°.     Finally  compute, 
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r=  -t'-7782]m^s(M-JV)Tt'-"35]cos^ 
n  n 

dr=^M39}.'\f_T„  cos  (NTtt')-S sin  (iVT^)] 
ncos^ 

where  the  double  signs  are  to  be  taken  negative  for  an  immersion  and  positive  for 
an  emersion.  Both  r  and  Sr  thus  have  two  values,  which  ate  expressed  in  minutes 
of  time,  and  in  order  to  distinguish  them  let  those  pertaining  to  immersion  be 
designated  respectively  r'  and  dr\  while  those  pertaining  to  «nersion  are  designated 
r"  and  dt".    We  then  have  for  the  Washington  mean  times  of  the  phases. 

Instant  of  immersion  =T+/4-r'  +6r' 
Instant  of  emersion    =  T+  /+  r" -f  dr" 

These  expressions  are  practically  exact,  as  the  corrections  6r  seldom  amount 
to  so  much  as  1.5  minutes,  and  whenever  an  inaccuracy  of  that  magnitude  is  per- 
missible they  may  be  omitted.  As  a  check  upon  the  results,  it  will  be  advisable 
to  compute  S,  7,  x,  and  y  for  the  times  of  immersion  and  emersion  finally  obtained. 
If  these  times  are  correct  the  quantities  in  question  will  ftdfill  the  condition, 

^(x-sy+(y-vy =0.2725 

If  log  m  sin  (M~N)>  9.4354,  sin  ^  will  be  numerically  greatetr  than  unity, 
and  no  oocultation  is  to  be  expected  at  the  given  place;  but  a  very  brief  one  may 
occur  if  the  excess  of  the  computed  distance  over  the  Moon's  semidiameter  happens 
to  be  within  the  errors  of  the  ephemerides  of  the  Moon  and  star. 

The  position-angle  of  the  line  from  the  Moon's  center  to  the  star,  at  the  time 
of  contact,  is  reckoned  from  the  north  point  toward  the  east,  and  designated  bv 
the  symbol  P.     It  is  computed  from  the  formulae, 

P^N—tp-\-dP  for  immersion, 

or        P^N'\-i)  +  dP±  180®  for  emersion, 

where  the  angles  AT— ^  and  iV+^  are  taken  directly  from  the  computation  of  ^r, 
and  ^P  is  fotmd  in  degrees  of  arc  from  the  expression, 

6P^  If  [Z!3238]^r^  sin  N+Sco&N] 

In  the  latter  formula  the  double  sign  is  to  be  taken  negative  for  an  immersion 
and  positive  for  an  emersion. 

The  angle  from  the  vertex,  V,  is  also  reckoned  in  the  direction  from  the  north 
toward  the  east,  and  is  found  from  the  formula, 

V^P-^C 

where  C  is  computed  from  the  expression, 

^^  ^^ g-f-[8.22i8]rg^--[4.98io]r«g 
i7+[8.22i8]r7'  +  [4.98io]T»i7, 

C  being  taken  less  or  greater  than  180°,  according  as  the  numerator  is  positive  or 
negative. 

The  value  of  t  employed  in  the  latter  formula  must  be  so  taken  as  to  correspond 
with  the  phase  for  which  C  is  required. 
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In  the  volumes  of  the  American  Ephemeris  for  the  years  1882  to  1901  instruc- 
tions are  given  for  constructing  three  special  tables  which  greatly  diminish  the 
labor  of  computing  occultations,  but  as  these  tables  should  contain  from  4700  to 
6300  quantities,  and  as  they  would  apply  only  to  the  place  for  which  they  were 
computed,  it  wiQ  rarely  be  worth  while  to  undertake  the  labor  of  forming  them. 
Those  who  desire  further  information  on  the  subject  may  consult  any  one  of  the 
volumes  in  question. 

As  an  example  of  an  isolated  occultation,  we  will  compute  that  of  38  B.  Sagit- 
tarii  on  March  8,  191 5,  for  New  Haven,  whose  position  is — 


X==-  o^  16"^ 
and  whose  geocentric  coordinates  are — 


22".3 

35'- 2 


psin  ^'  =  9.8174 
pcos  ^'=9.8763 


From  the  elements  on  page  584  we  have, 


T 
H 


h        m 
18   53.1 

—  o    5.2 


and 


ho^H—\^-\-  o  II. 4 


From  the  fonnulae  on  page  723,  we  find  the  correction,  /,  to  the  Washington 
mean  time  of  geocentric  conjunction,  T,  to  be  about  -f  o**  5"'.7;  therefore  the 
Washington  mean  time  of  apparent  conjunction  is — 

T+/= March  8**  i8»»  sS'^.S 


38  B.  Sagittani. 

Apparent 
DecUDAtion. 

—28  28.x 

W.  T.  ol  c5 

d      h      m 
Mar.   8  18  53.1 

Hour  Angle. 

h     m 
-  0  5.2 

+0.6871 

0.5903 

4-0.0 

T  -h  t  Mar. 

gd    igh   ^gm  8 

K 

+  0      II.4 

to 

+  0         5.7 

K-\-to 

+  0      17.I 

pcos^' 

9.8763 

sin  (ho  +  to) 

8.8724 

log  5 

8.7487 

s 

0.0561 

p  sin  9>' 

9.8174 

cos  6 

9.9440 

log7i 

9.7614 

7i 

+  0.5773 

p  cos  <p' 

9.8763 

sin  S 

9.6782  n 

cos  (ho-hto) 

9.9988 

log72 

9.5533  w 

[Epl 

hrsl 

const,  log 
p  cos  ^' cos  (lto+A>) 

const,  log 
5sin  ^ 

log  7' 

logx' 
log/ 

log* 

X 

log/ 
logy'i 


-0.3575 

+  0.9348 

9.4192 

98751 

9.2943 
+0.1969 

9.4192 

8.4269  n 

7.8461  n 
—  0.0070 
9.7711 
8.9781 

8.7492 

+0.0561 

8.5211 

74992 
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T+/Mar. 

3d    igh  ^gm  3 

const. 

log 

0.5646 

yt 

+0.0032 

logut 

9.3883 

Y 

+0.6871 

sin  (Af- 

•N) 

9.9977 

y 

+0.6903 

finf 

9.9506 

x-S 

0.0000 

t 

63^  11' 

y-v 

-0.2445 

coast. 

log 

1.7782 

x'S' 

y-v' 

+0.3934 
+0.0402 

1      ** 

log-^- 

9.7912 

msinM 

cos  (Af- 

'N) 

9.0070  s 

mcos  M 

9.3883  n 

0.5764  n 

tan  M 
M 

180°     0' 

[i.7782]i»       ,.-. 

_L_£.^ i—cOS  (M- 

'N) 

+  3.77 

cos  M 

0.0000  n 

const,  log 

cologn 

cos^ 

1.2135 

logwt 
n  sin  N 

9.3883 
9.5948 

0.4029 
9.6543 

ncos  N 

8.6042 

1.2707 

tSLtiN 

N 

0.9906 
84°  10' 

ri.2i35]cos^ 

=f  18.65 

sin  N 

*  9.9977 

r  for  immersion 

m 
-14.88 

log  n 

9-5971 

T  for  emersion 

+  22.42 

The  computation  of  dr  for  the  two  contacts  is  as  follows: 

BflKTSMMl 

iVT^ 

20^  59' 

147^     21' 

cos  (iVT^) 

9.9702 

9.9253  » 

log% 

9.5533  » 

9.5533  » 

log  (I) 

9.5235  « 

9.4786 

(I) 

-0.3338 

+  0.3010 

sin  (NTi^) 

9.5540 

9.7320 

log  5 

8.7487 

8.7487 

^ 

log  (2) 

8.3027 

8.4807 

(2) 

+  0.0201 

+  0.0302 

(0-(2) 

-0.3539 

+  0.2708 

log  [(I) -(2)] 

9.5489  » 

9.4326 

const,  log 

6.7591 

6.7591 

logr' 

2.3452 

2.7012 

colog  (»  cos  ^) 

0.7486 

0.7486 

log  St 

9.4018  n 

9.6415 

St 

m 
-       0.25 

m 
+      0.44 

r  +  6T 

-     15.13 

+    22.86 

T+t 

d      h        m 

Mar.  8  18  58.8 

h       m 
18   58.8 

Washington  Mean  Time  of  Phase, 

"     8  18  43.7 

19   21.7 

^ime 

—  0  16.6 

—    0   16.6 

New  Haven  Mean  1 

Mar.  8  19    0.3 

19  38.3 
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To  find  6P  and  P: 

log  7a         95533  n 
sin  N        9.9977 

log  5 
cos  A^ 

.  8.7487 

9.0071 

(3) -0.3556 
(4) +0.0057 

log  (3)         9.5510  n 

log  (4) 

7.7558 

(3) +  (4) -0.3499 

log  [(3) +  (4)1 
const,  log 

logr» 

colog  COS  ^ 

Immersion. 

9-5439  ^ 
7.3038  n 
2.3452 
0.3457 

Bmersioii. 

9-5439  ^ 

73038 

2.7012 

0.3457 

logdP 

95386 

9.8946  n 

SP 
constant 

e 
+      0.3 
21.0 
0.0 

• 
—     0.8 

147.4 
180.0 

Angle  of  position :        P  21.3  ,  326.6 

from  the  north  point  of  the  Moon's  limb  toward  the  east,  for  direct  image. 

Pages  609-610  contain  in  detail  all  the  data  necessary  for  observing  every 
occultation  of  the  general  list  which  is  visible  at  Washington  during  the  current  year. 

Page  61 1  contains  the  Ephemeris  for  Physical  Observations  of  ike  Sun. 

Pages  612-619  contain  the  Ephemeris  for  Physical  Observations  of  the  Moon. 
The  selenographic  longitudes  are  measured  in  the  plane  of  the  Moon's  equator, 
the  axis  of  reference  being  the  radius  of  the  Moon  which  passes  through  the  mean 
center  of  the  visible  disk,  positive  toward  the  west — ^i.  e.,  toward  Mare  Crisium — and 
the  latitudes  are  measured  from  the  Moon's  equator,  positive  toward  the  north — i.  e., 
in  the  hemisphere  containing  Mare  Serenitatis. 

The  optical  and  ph3rsical  librations  in  longitude  and  latitude  have  been  com- 
puted with  elements  and  formulse  given  on  page  xi,  and  their  sums  are  giveti 
in  the  second  and  third  columns,  respectively,  the  physical  libration  being  given 
separately  in  the  fourth  and  fifth  columns.  The  Sun's  selenographic  colongitude 
(90° — longitude)  and  latitude  and  the  position-angle  of  the  Moon's  axis,  C,  in  the 
sixth,  seventh,  and  eighth  columns,  respectively,  have  all  been  corrected  for  the 
effect  of  physical  libration. 

When  the  libration  in  longitude  is  positive,  the  mean  center  of  the  disk  is 
displaced  toward  the  east — that  is,  the  region  thus  exposed  to  view  is  on  the  west 
limb — and  when  the  libration  in  latitude  is  positive  the  mean  center  of  the  disk  is 
displaced  toward  the  south — that  is,  the  region  thus  exposed  to  view  is  on  the 
north  limb. 

The  altitude  of  the  Sun,  A,  at  any  given  time  above  the  horizon  of  any  point 
on  the  Moon  whose  selenographic  longitude  and  latitude,  X  and  /?,  are  known,  may 
be  computed  from  the  following  formula,  the  Sun's  selenographic  longitude  and 
latitude  being  denoted  by  /q  and  6q,  respectively: 

sin  A » sin  6q  sin  /?+cos  6q  cos  /?  cos  (/©—A.) 

Pages  620-621  contain  the  data  with  reference  to  the  illuminated  disks  of 
Mercury  and  Venus.  The  angle  ff  is  the  angle  which  the  arc  of  the  great  circle 
from  the  planet  to  the  Sun  makes  with  the  arc  from  the  planet  toward  the  west. 
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measured  in  the  direction  west,  north,  east,  south.  It  is  measured  from  o**  to  360°. 
We  may  also  regard  0  as  expressing  the  angle  which  the  line  of  cusps  makes  with 
the  meridian,  the  positive  direction  of  the  meridian  being  toward  the  north,  and 
the  positive  direction  of  the  line  of  cusps  that  in  which  a  person  following  this  line 
would  have  the  illuminated  portion  of  the  disk  on  his  right. 

Pages  622-625  contain  the  Ephemeris  for  Physical  Observations  of  Mars,  The 
quantities  here  given  have  been  corrected  for  aberration,  so  that  in  using  them 
they  shotdd  be  interpolated  to  the  actual  time  of  observation. 

P  is  the  position-angle  of  the  axis  of  rotation  measured  eastward  from  the 
north  point  of  the  disk. 

A0  and  Aq  are  the  planetocentric  right  ascensions  of  the  Earth  and  Sun» 
respectively,  measured  in  the  plane  of  the  planet's  equator  from  its  vernal  equinox. 

£>0  and  Dq  are  the  planetocentric  declinations  of  the  Earth  and  Sun,  respec- 
tively, referred  to  the  planet's  equator. 

O  ^  is  the  planetocentric  longitude  of  the  Sun  measured  in  the  plane  of  the 
planet's  orbit  from  its  vernal  equinox. 

k  is  the  ratio  of  the  area  of  the  illuminated  portion  of  the  apparent  disk  to 
the  area  of  the  entire  apparent  disk  regarded  as  drctdar. 

i  is  the  angle  between  the  Sun  and  the  Earth  as  seen  from  the  planet. 

q  is  the  angular  value  of  the  greatest  defect  of  illumination  as  seen  from  the 
Earth. 

Q  is  the  position-angle  of  the  radius  of  the  disk  which  passes  through  the  point 
of  greatest  defect  of  illumination — that  is,  of  the  radius  perpendicular  to  the  line 
joining  the  cusps.     It  is  meastured  eastwaixi  from  the  north  point  of  the  disk. 

The  column  headed  CetUral  Meridian  contains  the  longitude  of  the  meridian 
which  bisects,  the  disk,  measured  from  the  adopted  zero  meridian. 

The  colunms  headed  Transit  of  Zero  Meridian  contain  the  Washington  Mean 
Time  of  every  transit  of  the  zero  meridian  across  the  actual  center  of  the  disk. 

Pages  626-629  contain  the  Ephemeris  for  Physical  Observations  of  Jupiter. 

The  columns  headed  Central  Meridian  contain  the  longitudes  of  the  meridian 
which  bisects  the  disk,  measured  from  the  adc^ted  zero  meridian  of  System  I  and 
System  II,  respectively. 

The  column  headed  Correction  for  Phase  contains  the  corrections  to  be  applied 
to  the  longitudes  of  the  central  meridian  to  obtain  the  k>ngitudes  of  the  meridian 
bisecting  the  illuminated  disk. 

The  column  headed  Transit  of  Zero  Meridian  contains  the  Washington  Mean 
Time  of  every  fifth  transit  of  the  zero  meridian  across  the  center  of  the  illuminated 
disk. 

The  quantities  in  the  remaining  colunms  on  pages  626-627  are  the  same  as 
those  defined  under  the  Ephemeris  for  the  Physical  Observations  of  Mars, 

Pages  630-655  contain,  concerning  the  Satellites  of  Jupiter,  the  times  of  con- 
junction of  Satellites  I-IV,  the  times  of  elongation  of  SateUite  V,  the  differences 
in  right  ascension  and  declination  between  Jupiter  and  Satellites  VI  and  VII,  and 
the  phenomena  of  the  Satellites  I-IV  together  with  their  configurations. 

Page  656  contains  the  Magnitude  of  Saturn  and  the  Elements  of  the  Rings. 

Pages  657-663  contain,  concerning  the  Satellites  of  Saturn,  the  diagram  of  the 
orbits  of  the  seven  inner  satellites,  the  times  of  elongation  for  the  first  eight 
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satellites,  the  differences  in  right  ascension  and  declination  between  Saturn  and 
Phoebe,  the  ninth  satellite,  and  tables  for  predicting  the  position-angles  and  dis- 
tances from  the  center  of  the  planet  of  the  first  eight  sateUites. 

Page  664  contains  the  diagram  of  the  orbits  of  the  satellites  of  Uranus,  together 
with  the  times  of  their  elongations. 

Pages  665-666  contain  tables  for  predicting  the  position-angles  and  distances 
from  the  center  of  the  planet  of  the  satellites  of  Uranus  and  Neptune. 

Page  667  contains  the  diagram  of  the  orbit  of  the  satellite  of  Neptune,  together 
with  the  times  of  its  elongations. 

Pages  668-669  contain  the  Phenotnena,  The  predicted  times  of  the  conjunc- 
tions, quadratures,  and  oppositions  of  the  planets  with  respect  to  the  Sun  are, 
respectively,  the  instants  when  the  longitude  of  each  planet  differs  from  that  of  the 
Sun  by  o®,  ±90°,  or  iSo*'.  For  the  conjunction  of  the  planets  with  the  Moon  and 
with  each  other  the  predicted  times  are  the  instants  when  the  two  bodies  have  the 
same  right  ascension.  The  degrees  and  minutes  to  the  right  show  the  difference  of 
declination  at  the  moment  of  conjunction. 

Pages  670-679  contain  the  Positions  of  Observatories.  These  have  been  com- 
piled from  various  sources,  and  the  data  used  are  the  best  immediately  available. 
The  tabular  arrangement  is  self-explanatory. 

Page  680  contains  two  examples  in  the  computation  of  lunar  distances,  which 
are  inserted  because  the  Itmar  distance  tables  have  been  omitted  from  the  American 
Ephemeris  since  191 1. 

Pages  681-699  contain  a  series  of  tables  numbered  from  I  to  VI. 

Table  I — For  Finding  the  Latitude  by  an  Observed  Altitude  of  Polaris. 

Table  II — For  converting  Sidereal  into  Mean  Solar  Time. 
.    Table  III — For  converting  Mean  Solar  into  Sidereal  Time. 

Table  IV — For  Finding  the  Azimuth  of  Polaris  at  All  Hour  Angles. 

Table  V — For  Finding  the  Azimuih  of  Polaris  at  Elongation. 

Table  VI — For  Finding  the  Times  of  Upper  and  Lower  Culmination  of  Polaris. 

The  following-named  persons  were  engaged  in  the  preparation  of  the  American 
Ephemeris  and  Nautical  Almanac  for  the  year  191 5 : 

Assistants  and  Employees. — ^James  Robertson,  W.  M.  Hamilton,  W.  T.  Carri- 
gan,  Arthur  Snow,  Perez  Fisch,  Miss  Isabel  Martin,  Clifford  S.  Lewis,  G.  F.  Crawley, 
O.  S.  Hill,  P.  F.  Newell,  W.  C.  Grebe,  C.  H.  KilUan,  Mrs.  E.  B.  Davis,  Miss 
Janet  McWilliam,  Mrs.  H.  F.  M.  Hedrick,  Alfred  DoolitUe,  Henry  B.  Evans, 
Gea  B.  Merriman,  F.  E.  Ross,  H.  B.  Hedrick,  Wm.  Auhagen,  Thomas  E.  Trott, 
Louis  Lindsey,  Arthur  Newton. 
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Name.   Page. 


Andromede. 


a 
P 

r 

6 

e 

t 

\ 

O 

It 

6 

V 

* 

22 


287 

291 
291 
292 
482 

483 
482 

294 

290 
288 
298 
484 
288 


Name.   Page. 


Antlise. 

«         373 
B         368 

«         377 
Apodis. 

a         404 

r       419 

«»         417 

6  398 

59  (G.)  426 

Aqtiarii. 


a 

r 

6 

V 
0 

t 

X 

M 
y 

6 

r 

V 


467 
463 
470 
476 

457 
472 

470 
468 

475 

457 
460 

464 

471 

471 

474 

472 
478 

479 
483 


Aquarii. 


6> 


480 

477 
484 


Aquilse. 


a 

P 

r 

6 
e 

C 

V 
6 

X 

M 

r 


t       .  438 
2  439 

6  439 


449 
450 
448 

445 

442 

442 

449 

451 
446 

442 

446 

451 


Name.   Page. 


Are. 


a 

d 

gi 

e 


428 

427 
428 

4*4 
434 


Ai^g^fks. 


a 
fi 

r 
s 

€ 

B 
t 
X 

M 
r 

9 

6 

T 
V 

X 


342 

364 
356 
361 
358 
375 
375 
365 
364 
375 
344 
354 
350 
356 
352 
346 
368 
370 
355 


Argiis. 
if         366 

Arietis. 


a 

P 
6 

8 

c 

r 

6 

r 

41 


303 
302 

314 
3" 
315 
308 
310 

315 
310 


Name.    Page. 


Aurigae. 


a 

P 
S 

8 

c 

n 

B 

t 

A 

r 

o 

X 

51 
63 


331 
338 
338 
329 
329 
330 

339 
328 

332 

331 

337 
336 

334 
341 
345 
343 
348 


BoAtis. 


a 
P 

r 

s 

8 

n 

B 
X 

P 
6 

r 

* 

c 
d 


400 

407 

403 

409 

404 

397 
401 

401 

410 

4" 
402 

403 
396 

407 

408 

399 


Bodtis. 


/ 
II 

33 


402 

398 
404 


Bradley. 

"47   357 
1672   263 

2777   460 
Camelop. 


Name.  Page. 


P 

4 

9 

17 

43 


329 

327 
328 
333 
345 


2  H.  317 

5  H.  319 

9  H.  320 

19  H.  331 

22  H.  340 

23  H.  343 
25  H.  349 
30  H.  263 
32  H.  391 


a 

362 

P 

357 

r 

360 

6 

360 

C 

356 

V 

359 

t 

361 

K 

363 

^ 

3^ 

09 

355 

d' 

358 

83 

364 

Can.  Maj. 


a 
P 

r 

s 

8 

c 

V 

e 


345 

34« 

348 
348 

347 
340 

351 
347 


Can.  Maj. 


Name.  Page. 


343 
348 


Can.  Mm. 


a 

P 


352 

351 


Can.  Yen. 


a 

2 

8 

17  H. 
20 


392 
386 
388 
396 
393 


Capricomi. 


P 

r 
» 

C 

B 
I 

% 
9 

V 


452 
452 
464 

465 

463 

459 
462 

466 

453 
453 
455 
456 


Carina. 


6^ 


363 


Cassiop. 


a 

291 

P 

287 

r 

294 

s 

297 

8 

301 

c 

290 

n 

293 

t 

306 

M 

295 

0 

292 

9 

485 

00 

299 

4 

480 

Cassiop. 


36  H. 

38 
40 

50 

55 


307 
298 
298 

303 
3<H 


Centauri. 


a» 

403 

P 

398 

r 

390 

s 

385 

8 

396 

c 

397 

V 

4«3 

B 

399 

t 

394 

X 

382 

It 

381 

n 

391 

Name.  Pace. 


Cephei. 


5  H>.  478 
21  292 


a 
P 

r 

C 

6 
t 

K 
O 

It 
XI 

20 

24 

39  H. 
41  H. 
43  H. 

47  H. 

48  H. 
51  H. 

226  B. 


462 
464 

483 

469 

457 

454 

475 

451 
480 

477 
465 
468 
469 

275 
484 
251 
312 

314 
251 

472 


Ceti. 


a 
P 

r 

c 

V 


312 
292 

309 
308 

301 

295 


Ceti. 


6 
t 

M 

r 

o 

ie 
6 

r 

V 

2 
12 

13 
20 

67 


297 
288 
309 
307 
304 
307 
306 

309 

307 
300 

302 
486 
290 
290 

293 

305 


Chamgteoa 


P 

C 
B 

It 


387 
376 
367 
358 
382 


CceU. 


327 


Columbac. 


a 
o 


336 
332 


Comae. 


20 

24 
31 
43 


387 
389 
391 
393 


Cor.  Austr. 

a  443 

Cor.  Bor. 


a 

8 

c 

6 


412 
4" 
4»5 
412 

417 


(Sph  15] 


INDEX  TO  APPARENT  PLACES  OF  STARS,  1915.  731 


Name. 

Page. 

Name. 

Pace. 

Name. 

Pace. 

Name.   Page. 

Name.  Page. 

Name. 

Page. 

Name.   Page. 

Corvi. 

Dorodus. 

Eridani. 

Gnx>mbr. 

Horologii. 

Leonis. 

Lupi. 

P 

389 

a 

326 

y 

325 

1446      359 

«         323 

8 

368 

P          406 

r 

386 

6 

337 

0^ 

323 

1450      359 

M         313 

c 

371 

r       4" 

s 

388 

r» 

3" 

1586      369 

38  (G.)  315 

V 

370 

C       408 

« 

385 

Draconis. 

T» 

313 

1706      377 

6 

380 

r* 

318 

1830      384 

Hydrse. 

f 

381 

Lynds. 

Crateris. 

a 

399 

r» 

319 

2001      395 

/« 

369 

m 

4X 

377 

P 

r 

429 
433 

324 
305 

2164      405 
2283      263 

«         365 
r          394 

4 

0 

367 
367 

2   •          340 

8          342 

fi 

379 

6 

444 

e 

316 

2320      416 

«          360 

It 

370 

15          347 

6 

c 

380 
383 

8 

c 

449 
425 

g 
12 

319 
314 

2377      423 
2533      435 

8             361 

C        362 

P 

374 
380 

24          353 
26          354 

V 

420 

53 

326 

3241      454 

0          364 

r 

381 

27          355 
31          357 
40          365 

Crads. 

B 

t 

416 
410 

Pornads. 

4163      485 

^       371 

^          373 

V 

X 

382 
378 

P 

r 

387 

K 

X 

388 
381 

P 

310 

Gruis. 

♦^          376 
«          382 

d 

378 
376 

391 
388 

386 

4 

0 

r 

X 

432 
440 

445 
437 

<         306 
/«         305 

Geminor. 

a         468 
P         473 

r      466 

«f          399 
tf          360 

Hydri. 

^          379 
54          377 

Leo.  Min. 

Lyra. 

a         438 
P         440 

Cygni. 

* 

09 

431 

430 

tf» 

352 

8            474 
t            478 

«                303 

10 

367 

r       441 

•          444 

a 

45^ 

A 

421 

P 

353 

P               289 

19 

369 

»          443 

P 

445 

iH. 

263 

Y 

343 

Herculis. 

r       320 

31 

373 

R         441 

r 

453 

3 

383 

S 

350 

*       306 

41 

374 

6 

448 

4H. 

385 

e 

344 

a         426 
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42 

375 

Mensae. 

457 

9H. 

374 

c 

347 

P         420 

«             313 

46 

376 

c 

461 

12  H. 

413 

V 

340 

r       419 

t             316 

^          325 

0 

447 

35 

432 

B 

346 

S         426 

^             293 

Leporis. 

C        346 

t 

446 

36 

436 

t 

350 
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31        487 

K 

445 

50 

440 

K 

353 

C        422 

a 
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4 

458 
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76 
79 
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467 

X 

M 

349 
341 

7       423 
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S 

333 
337 
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o 
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220  H». 
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y 
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8 
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Equulei. 

P 

344 
351 

K            416 

X         428 

/»          458 

8            467 

c 

V 

336 
338 

r       459 

6*          462 

r 
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<P 
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^ 
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a 

461 

X 
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I 

339 
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^^ 

41 

453 
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349 

It          426 
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6i 

460 

d        421 
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a 

405 
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a 

299 

Grootnbr. 
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409 
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fi 

330 
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r 

412 
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321 
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s 

407 
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t 
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i 
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X 

414 
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966 
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r» 
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r 
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V 

311 
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401 
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$ 

312 
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405 
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Name. 

Pace. 

r 

Name.   Pace. 

Name.   Page. 

Name.  Pace. 

Name. 

P»«e. 

Name.   Pace. 

Nortnae. 

Ononis. 

Perad. 

Puppis. 

Soorpii. 

Telescopii. 

Un.  If  in. 

r» 

418 

«» 

328 

P         313 

I  (G.)  339 

r          421 

a 

437 

«r         251 

r 

332 

r         311 

4          353 

24          422 

fi         406 
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^ 

335 

V          299 

20          357 

Trianguli. 

r       409 

a 

459 

II 

330 

<P         300 

Sculptoris. 

0          275 

s 

C 

t 

473 
485 
•499 
487 
487 

499 

Pavonis. 

a         452 
fi         455 

r       463 
«       450 

c         322 

«»       325 

6          304 

Phoenicis. 
a          289 

P3nddis. 

a         361 
«         365 

Reticuli. 

a         294 
/?         482 

r      479 

^       484 
«       301 

a         301 
fi         304 

r       305 

Tri.  Austr. 

«          275 

C        414 

V         419 

^          275 

4  400 

5  402 

X 

395 
465 

c 

438 
430 

fi         295 

r       297 

«         323 
8         321 

Serpentis. 

a 
fi 

422 
414 

19              418 

p 

411 

X 

440 

e          287 

a         412 

r 

408 

V^donxm. 

6 

V 

499 

499 

Pegasi. 

M           291 
^          302 

Sagitts. 
fi         447 

fi         413 

r       415 

Tucame. 

«          37» 

X 

499 

a 

477 

r          450 

«       414 

4 

487 

fi 

476 

Piazzi. 

^          448 

V       436 

a 

470 

Virginis. 

7 

487 

r 

288 

—  —                             ^ 

^9  w 

6         441 

r 

479 

Ophiuchi. 

8 

m 

465 

221        406 

Sagittarii. 

^         413 

486 

«         394 
/y         384 

r       390 
*       392 

a 

429 

473 
474 

Pictoris. 

r         434 

/«          413 
^         429 

c 

K 

289 
296 

P 

430 

0 

469 

a         346 

8         436 

r»         410 

r 

6 

431 
4»7 

I 

X 

468 

474 

Pise.  AuBtr. 

«         436 
C         442 

c          438 
3          409 

Urs. 

Maj. 

*       393 

C       395 

e 

418 

u 

475 

n      435 

a 

378 

V       387 
0       393 

c 

422 

IC 

469 

a         476 

t      449 

Sextantis. 

fi 

378 

V 

425 

r 

480 

«         473 

^      437 

^                      ^ 

r 

8 

384 
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392 

394 

397 
366 

t       400 

B 

427 

V 

481 

3          460 

^      435 

6          369 

K             400 

K 
X 

y 
6 

424 
421 

433 
428 

<P 

I 

16 
20 

485 
462 

466 
467 

Piscium. 

r       479 

8         293 

^      443 
tf      441 

^      439 
♦      443 

33          374 

Tauri. 
«          325 

V 

6 

A           401 

f^           404 
0           385 
*           384 

b 

427 

31 

470 

9       294 

<^      450 
d      444 

fi          333 

t 

362 

P          390 
r          398 

30 

424 

55 

477 

C        296 

r       324 

K 

363' 

67 
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59 

478 

^        298 

/      448 

*        324 

X 

372 

^         402 

X       389 

«*          396 
70          395 

70 

434 

70 

481 

6         481 

A         446 

*        324 

a 

372 

72 

434 

72 

482 

*         483 

54          447 
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y 
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Orionis. 

Persei. 

K           481 

Scorpii. 

V         319 

0 
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89          397 

a 
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a 

316 

r         300 
t          302 

a         420 
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V 
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fi 

332 

fi 

314 

0         300 

fi         416 
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* 

•379 

Volantis. 

r 
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r 

312 

n        299 

r       407 

•^          322 

X 

383 
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334 

d 

318 
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*       415 

€          317 

d 
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r*        349 

e 

335 

« 

320 

v         297 

«       423 

0          316 

h 
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8         350 

C 
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C 
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00         486 

^       425 
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3H. 
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^^N^ 

t 

K 

335 
337 

V 

9 

310 
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/         296 
30         486 

«*      431 

A         429 

A          322 
/         317 

30  H. 
32 
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371 

Vulpecttbe. 

V 

339 

V 
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33          287 

*         415 
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36 
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n^ 
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« 
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76 
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Abbreviations xvi 

Aberration,  Constant  of xiv 

of  the  Sun 213 

Achemar  (Alpha  Eridani),  Apparent  Place 299 

Mean  Place 234 

Age  of  the  Moon Greenwich  Ephemeris  IV 

Alcyone  (Eta  Tatiri),  Apparent  Place 319 

Mean  Place 235 

Aldebaran  (Alpha  Tauri),  Apparent  Place 325 

Mean  Place 236 

Algol  (Beta  Peraei),  Apparent  Place 314 

Mean  Place 335 

Alioth  (Epsilon  Ursse  Majoris),  Apparent  Place 39a 

Mean  Place 242 

Alkaid  (Eta  UrsfleMi^aris),  Apparent  Place 397 

Mean  Place 242 

Alpha  Canis  Majoris  (Siritis),  Apparent  Place 345 

Mean  Place 238 

Orbit  Position ix 

Parallax ix 

Alpha  Canis  Minoris  (Procyon),  Apparent  Place 35a 

Mean  Place 238 

Orbit  Position ix 

Parallax ix 

Alpha  Centauri,  Apparent  Place 403 

Mean  Place 243 

Orbit  Position ix 

Parallax ix 

Alpha  Urss  Minoris  (Pblaris),  Apparent  Place 251 

Mean  Place 233, 250 

Polaris  Tables 681 

Alpheratz  (Alpha  Andromedee),  Apparent  Place 287 

Mean  Place 233 

Altair  (Alpha  Aquilte),  Apparent  Place 449 

Mean  Place 247 

Anniversaries  and  Festivals vi 

Antares  (Alpha  Scorpii),  Apparent  Place 420 

Mean  Place 244 

Aphelia  of  Planets 668 

Apogee  of  Bloon Greenwich  Ephemeris  XII 

Apparent  Place  of  2  Aquilae,  Example  of  Reduction  to 711 

Places  of  800  Standard  Stars      .        .        .  ' 287 

of  15  Northern  Circumpolar  Stars 251 

of  10  Southern  Circumpolar  Stars 487 

of  825  Stars,  Index  to 730 

Arcturus  (Alpha  BoOtis),  Apparent  Place 400 

Mean  Place 242 

Ariel,  First  Satellite  of  Uranus 664, 665, 666 

[Eph  isJ  733 


734  GENERAL    INDEX. 


Arrangement  and  Use  of  the  American  Ephemeris 701 

Aspects  of  the  Planets 668 

Astnmomical  Constants xix 

Azimuth  of  Fblaris  at  all  Hour  Angles,  Table  IV 692 

at  Elongation,  Table  V 694 

Beginning  of  the  Seasons 66S 

Bellatrix  (Gamma  Orionis),  Apparent  Place 3S5 

Mean  Place 236 

Besselian  Elements  of  Solar  Eclipses 561, 565 

Pormtile  for  Star  Reductions                              216 

StarNtmibers 218,230 

Example  of  Reduction  with 711 

Exclusive  of  short-period  Terms 330 

Betelgeux  (Alpha  Orionis),  Apparent  Place 33S 

Mean  Place 237 

Brilliancy  of  the  Planets,  greatest  (see  Stellar  Magnitude  under  each  planet). 

Canopus  (Alpha  Ai^s),  Apparent  Place 342 

Mean  Place 237 

Capella  (Alpha  Aurigee),  Apparent  Place 331 

Mean  Place          ...  - 236 

Castor  (Alpha  Geminorum),  Apparent  Place 3P 

Mean  Place ^3^ 

Charts  of  Solar  Eclipses following  pages  562. 564 

Chronological  Eras  and  Cycles xiii 

Circumpolar  Stars,  Apparent  Places .         .251.48; 

Mean  Places 250 

Conjimctions  of  Planets 668 

of  Satellites ^i' 

Constants,  Astronomical xir 

Culminations,  Moon 536 

of  Polaris,  Table  VI  for  finding  times  of 699 

Cygni  61,  Apparent  Place 4^ 

Mean  Place .         .  247 

Parallax ix 

Day,  Civil  and  Astronomical 70a 

Length  of xh 

of  Julian  Period xin 

Delta  Cassiopeis,  Apparent  Place xr, 

Mean  Place 2:3 

Used  for  finding  time  of  culmination  of  Pdlaris  (Table  VI) 6oq 

Deneb  (Alpha  Cygni),  Apparent  Place 456 

Mean  Place 24; 

Denebola  (Beta  Leonis),  Apparent  Place 383 

Mean  Place ,  241 

Dione,  Fourth  Satellite  of  Saturn 657,659,661.665 

Disk  of  Mercury 6»  * 

of  Venus tei 

Distance,  Astronomical  Unit  of lir 

of  the  Moon xiv  J 

of  the  Planets  (see  also  reference  under  each  planet)        ....         .  xr  ^ 

of  the  Sun Greenwich  Ephemeris    III,xiv  i 

Dominical  Letter xiii  f 

Earth,  Dimensions  of sir  | 

Elements  of  Orbit  of .  it  5 

Earth'sRadius  Vector,  Logarithm  of Greenwich  Ephemeris  III! 

Easter,  date  of ti 
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Bccentricities  of  the  Orbits  of  the  Earth  and  Planets xv 

Bdipses,  Solar  and  Lunar,  Elements  and  Circumstances  of 560 

Solar,  Besselian  Elements  of 561,  563 

Charts  of following  pages  562,  564 

Correction  to  Elements  of x 

Example  of  the  Computation  of 719 

Ecliptic,  Obliquity  of 214 

Election  Day,  Date  of vi 

Elements  of  Planetary  Orbits xv 

Ekmgatiains  of  Planets 668 

of  Satellites 631,658,664,667 

Elongation,  Azimuth  of  Polaris  at,  Table  V 694 

Enceladus,  Second  Satellite  of  Saturn 6s7i  658, 661, 663 

Epact xiii 

Ephemeris  for  the  Meridian  of  Greenwich  (Part  I) 1-214 

of  Washington  (Part  II) 215-558 

Equation  of  Time  for  Greenwich  Apparent  Noon                           Greenwich  Ephemeris  I 

for  Greenwich  Mean  Noon    ....     Greenwich  Ephemeris  II 

for  Washington  Mean  Noon 518 

Equator,  Moon's 212 

Equinoxes,  Date  of 668 

Errata iv 

Errors,  Mean,  for  1920  (Newcomb's  Star  Catalogue)                          511 

Example  of  the  Computation  of  Lunar  Distances 680 

of  Occultations 725 

of  Solar  Eclipses 719 

Reduction  of  Stars  to  Apparent  Place              .        .        .  711 

of  the  Sun 704 

Festivals,  etc      . >  vi 

Pomalhaut  (Alpha  Piscis  Australis),  Apparent  Place 476 

Mean  Place 249 

Geocentric  Ephemerides  of  the  Planets     ....*.....  146 

Latitude  of  Observatories,  Reduction  to 670 

Golden  Number xiii 

Gravity,  Acceleration  due  to xiv 

Gaussian  Constant  of xiv 

Greenwich  Ephemeris  (Part  I) 1-2 14 

Hayford's  Spheroid xiv 

Heliocentric  Coordinates  of  the  Planets 178 

Hyperion,  Seventh  Satellite  of  Saturn 657, 660, 662, 663 

lapetus,  Eighth  Satellite  of  Saturn 657, 660, 662, 663 

Independent  Star-Numbers & 222, 230 

Example  of  Reduction  with 7x1 

Exclusive  of  short-period  Terms 230 

Pormulae  for 216 

Irradiation xi 

Julian  Period xiii 

Jupiter,  Distance  from  Earth,  logarithm  of 194 

Elements  of  Orbit  of xv 

Ephemeris  for  Physical  Observations  of 626 

Elements  used xii 

Greenwich  Transit  of 164 

Heliocentric  Longitude  and  Latitude  of 194 

Horizontal  Parallax  of 164, 551 

Occultation  of 571 

Radius  Vector  (Distance  from  Sun),  logarithm  of 194 

[Eph  isl 


736  GENERAL   INDEX. 


Jupiter,  Reduction  to  Orbit 194 

Right  Ascension  and  Declination  at  Greenwich  Mean  Noon       ....  164 

at  Washington  Transit    .....  551 

Satellites,  Diagram  of  Apparent  Orbits  of 630 

Synodic  Periods  of 630 

I,  II,  III,  and  IV,  Phenomena  and  Configurations  of  634 

Times  of  Superior  Conjunction  of  631 

Satellite  V,  Greatest  Elongation  of 631 

Satellites  VI  and  VII,  Differential  Coordinates  of 633 

Semidiameter,  Adopted  Constant  of xv 

Apparent 164,55* 

Sidereal  Time  of.  Passing  Meridian 551 

Stellar  Magnitude  of 551,625 

Washington  Transit  of 551 

Latitude,  for  finding,  by  an  Observed  Altitude  of  Pilaris,  Tables  I,  la  .        .  6&1 

Formula  for  Reduction  to  Geocentric xiv 

Heliocentric,  of  the  Planets 178 

of  the  Moon 208 

Corrections  to                         x 

of  the  Sun Greenwich  Ephemeris  III 

Length  of  the  Day xiv 

of  the  Month xiv 

of  the  Seconds  Pendulum idv 

of  the  Year xit 

Libration  of  the  Moon 313 

Light,  Velocity  of xiv 

Longitude,  Heliocentric,  of  the  Planets 178 

Mean,  of  the  Moon 212 

Nutation  in 314 

of  the  Sun Greenwich  Ephemeris  III 

of  the  Moon,  Corrections  to x 

Short  Period  Terms  of  Nutation  in 331 

True,  of  the  Moon 308 

Lunar  Distances,  Examples  in 680 

Magnitudes,  Stellar,  of  Jupiter 551, 626 

of  Mars 550, 622 

of  Mercury 620 

of  Neptune 557 

of  Saturn 5531656 

of  Uranus 555 

of  Venus 621 

Maps  of  Solar  Eclipses following  pages  562, 564 

Markab  (Alpha  Pegasi),  Apparent  Place 477 

Mean  Place 349 

Mars,  Distance  from  Earth,  logarithm  of 190 

Elements  of  Orbit  of xv 

Ephemeris  for  Physical  Observations  of 622 

Elements  used xii 

Greenwich  Transit  of 158 

Heliocentric  Longitude  and  Latitude  of 190 

Horizontal  Parallax  of 15^  550 

Occultation  of 599 

Radius  Vector  (Distance  from  Sun),  logarithm  of 190 

Reduction  to  C^bit 190 

Right  Ascension  and  Declination  at  Greenwich  Mean  Noon 158 

at  Washington  Transit 550 

Semidiameter,  Adopted  Constant  of xv 
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Mars,  Semidiameter,  Apparent 158,  550 

Sidereal  Time  of,  Passing  Meridian 550 

Stellar  Magnitude  of 550,622 

Washington  Transit  of 550 

Mass  of  Planets xv 

Mean  Errors  for  1930,  of  835  Standard  Stars  (Newcomb's  Star  Catalogue)                .  511 

Mean  Places  of  835  Standard  Stars 333 

of  15  Northern  Circumpolars 350 

of  10  Southern  Circtunpolars 250 

of  Stars  Occulted  by  the  Moon                      565 

Mean  Solar  into  Sidereal  Time,  Table  III 689 

Mercury,  Apparent  Disk  of 620 

Distance  from  Earth,  logarithm  of 178 

Elements  of  Orbit  of  . xv 

Greenwich  Transit  of 146 

Heliocentric  Longitude  and  Latitude  of 178 

Horizontal  Parallax  of 146, 543 

Occultation  of 577 

Radius  Vector  (Distance  from  Sun),  logarithm  of 178 

Reduction  to  Orbit 178 

Right  Ascension  and  Declination  at  Greenwich  Mean  Noon     ....  146 

at  Washington  Transit 543 

Semidiameter,  Adopted  Constant  of xv 

Apparent 146, 543 

Sidereal  Time  of,  Passing  Meridian 543 

Stellar  Magnitude  of 630 

Washington  Transit  of 543 

Meridian  Passage  of  Jupiter 164, 551 

of  Mars 158, 550 

of  Mercury 146, 543 

of  Moon Greenwich  Ephemeris  IV 

of  Neptune i77»55r 

of  Saturn i7o»553^^ 

of  Sun Greenwich  Ephemeris  1, 518. 

of  Uranus 176,555 

of  Venus 152,546. 

Mimas,  First  Satellite  of  Sattun  657,658,661,663 

Mira  (Omicron  Ceti),  Apparent  Place        .....* 306 

Mean  Place 334 

Mizar  (Zeta  Urss  Majoris),  Apparent  Place 394 

Mean  Place 343 

Used  for  finding  time  of  Culmination  of  Polaris  (Table  VI) 699 

Month,  Length  of       ...        « xiv 

Moon,  Age  of,  at  Greenwich  Mean  Noon Greenwich  Ephemeris  IV 

Ap(^ee  and  Perigee Greenwich  Ephemeris  XII 

Bright  Limbs 536 

Corrections  to  the  Long.,  Lat.,  and  Hor.  Parallax  of  the x 

Culminations,  upper  and  lower,  Meridian  of  Washington 536 

Distance  from  Earth,  Mean xiv 

Ephemeris  for  Physical  Observations  of 613 

Formulae  used id 

hourly Greenwich  Ephemeris  V-XII 

Equator,  Position  of 3t3 

Libration,  Formulae  for  computing xii 

Quantities  used  in  computing 313 

Longitude  and  Latitude  of 308 

Formulae  for vii 
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Moon,  Longitude,  Mean 213 

True 208 

Motion  of,  in  Mean  Longitude 212 

Node,  Mean  Longitude  of 212 

Parallax  for  Greenwich  Noon Greenwich  Ephemeris  IV 

for  Washington,  upper  and  lower  transit 526 

Mean  Equatorial  Horizontal xiv 

Perigee  and  Apogee Greenwich  Ephemeris  XII 

Perigee,  Mean  Longitude  of 212 

Phases  of Greenwich  Ephemeris  XII 

Right  Ascension  and  Declination  for  each  Hour                  Greenwich  Ephemeris  V-XII 

for  Washington  upper  and  lower  Transit  .  526 

Semidiameter,  Adopted  Constant  of xi,  xv 

Apparent Greenwich  Ephemeris  IV,  526 

Sidereal  Time  of,  Passing  Meridian 526 

Transit,  upper,  at  Greenwich Greenwich  Ephemeris  IV 

upper  and  lower,  at  Washington 526 

Neptune,  Distance  from  Earth,  logarithm  of 199 

Elements  of  Orbit  of xr 

Greenwich  Transit  of 177 

Heliocentric  Longitude  and  Latitude  of 199 

Horizontal  Parallax  of 177, 557 

Occultation  of 605,60; 

Radius  Vector  (Distance  from  Sun),  logarithm  of 199 

Reduction  to  Orbit 199 

Right  Ascension  and  Declination  at  Greenwich  Mean  Noon    .        .                 .  17; 

at  Washington  Transit          ....  557 

Satellite,  Apparent  Apsides  of 667 

Diagram  of  Apparent  Orbit  of 667 

Sidereal  Period  of 667 

Tables  for  Determining  Position  Angle  and  Distance  of    .        .         .  666 

Times  of  Elongation  of 66; 

Semidiameter,  Adopted  Constant  of xv 

Apparent X77»5S7 

Sidereal  Time  of,  Passing  Meridian 55; 

Stellar  Magnitude  of 55; 

Washington  Transit  of 557 

Node,  Mean  Longitude  of  the  Moon's 212 

Nutation,  Constant  of xit 

Formulae  for ,  vin 

Terms  of  Short  Period  in  the 231 

in  Longitude,  Right  Ascension  and  Obliquity 214 

Oberon,  Fourth  Satellite  of  Uranus 664,665.666 

Obliquity  of  the  Ecliptic,  Apparent                                    .      • 214 

Mean xiv,  214 

Nutation  in 214 

Short  Period  Terms  of  Nutation  in          ....         .  231 

Observatories,  Positions  of,  etc. 670 

Occultations,  Elements  for  Prediction  of 570 

Example  of  Computation  of 725 

Mean  Places  of  Stars 565 

of  Planets  571,  577,  580,  5S3,  586,  589,  592,  594,  597,  S99»  600, 603, 605, 606,  607,609,61c 

Visible  at  Washington 60c 

Opposition  of  Planets C)6S 

Orbits  of  the  Planets,  Elements  of xv 

Orbit  Positions  of  Sirius,  Procyon,  and  cr^  Centauri .  ix 

Parallax,  Annual  of  Sirius,  Procyon,  a^  Centauri,  and  61  C>'gni      .....  ix 

Corrections  to,  of  the  Moon .  x 
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Parallax,  Horizontal,  of  Jupiter 164,551 

of  Mars 158,550 

of  Mercury 146,  54a 

of  Moon Greenwich  Kpbemeris  IV,  xiv,  526 

of  Neptune i77»5S7 

of  Saturn          . i7o»  553 

of  Sun 213 

of  Uranus i76>555 

of  Venus 152, 546 

Solar,  Constant  of vii,  xiv 

Pendulum,  Length  of  Seconds xiv 

Perigee  of  the  Moon Greenwich  Bphemeris  XII 

Longitude  of  Moon's 219 

Perihelia  of  Planets xv,  668 

Phases  of  Eclipses  of  Jupiter's  Satellites 635 

of  the  Moon Greenwich  Bphemeris  XII 

Phenomena,  Bclipses,  Occultations,  Satellites,  etc.,  Part  III 559 

of  Jupiter's  Satellites 634 

Planetary  Configurations 668 

Phoebe,  Ninth  Satellite  of  Saturn 657,660 

Physical  Observations  of  Jupiter,  Bphemeris  for 626 

of  Mars,  Bphemeris  for 622 

of  the  Moon,  Bphemeris  for 612 

of  the  Sun,  Bphemeris  for 611 

Planetary  Configuradons 668 

Orbits,  Blementsof «  xv 

Planets,  Aspects  of 668 

at  Greatest  Brilliancy  (see  Stellar  Magnitude  under  each  planet). 

at  Stationary  Points 668 

in  Ascending  and  Descending  Node 668 

in  Conjunction 668 

in  Blongation 668 

in  Opposition 668 

in  Perihelion  and  Aphelion 668 

in  Quadrature 668 

Occultations  of  571,  577, 580, 583,  586,  589, 592,  594,  597, 599, 600, 603, 605, 606, 607, 609, 610 

Semidiameters  of xv 

Signs  of xvi 

Polaris  (Alpha  Urss  Minoris),  Apparent  Place 251 

Azimuth  of,  at  All  Hour  Angles,  Table  IV 692 

Azimuth  of,  at  Blongation,  Table  V 694 

for  Finding  the  Times  of  Upper  and  Lower  Culminations  from  observations  in 
connection  with  Zeta  Ursas  Majoris  (Mizar),  S.  P.  and  Delta  Cassiopeise,  S.  P., 

Table  VI 699 

Mean  Place 233,250 

Tables  for  Determining  Latitude  by  Observations  of  Polaris  .  .681, 692 

Bole  Star  (see  Polaris). 

Pollux  (Beta  Geminorum),  Apparent  Place 353 

Mean  Place 238 

Precession,  General xiv 

in  Longitude,  in  Solar  Day,  in  Sidereal  Day 214 

Procyon  (Alpha  Canis  Minoris),  Apparent  Place 359 

Mean  Place 338 

Orbit  Position ix 

Parallax ix 

Quadrattue  of  Planets 668 
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Radius  Vector  of  the  Earth,  logarithm  of Greenwich  Ephemeris  III 

of  the  Planets,  logarithm  of 178 

Reduction  of  Sidereal  to  Solar  Time,  and  vice  versa,  Tables  II,  III         ....  686 

of  Stars  to  Apparent  Place,  Formulse  for 216 

Example  of 7x1 

Regulus  (Alpha  Leonis),  Apparent  Place 370 

Mean  Place 240 

Rhea,  Fifth  Satellite  of  Saturn 657, 660, 661, 663 

Rigel  (Beta  Orionis),  Apparent  Place 332 

Mean  Place 236 

Rings  of  Saturn 656 

Roman  Indiction idii 

Satellites  of  Jupiter 630 

of  Neptune 667 

of  Saturn 657 

of  Uranus 664 

Saturn,  Distance  from  Earth,  logarithm  of        .     • 196 

Elements  of  Orbit  of xv 

Greenwich  Transit  of 170 

Heliocentric  Longitude  and  Latitude  of 196 

Horizontal  Parallax  of 170, 553 

Radius  Vector  (Distance  from  Sun),  logarithm  of 196 

Reduction  to  Orbit 196 

Right  Ascension  and  Declination  at  Greenwich  Mean  Noon       ....  170 

at  Washington  Transit 553 

Rings,  Elements  for  Determining  Geocentric  Position  of 656 

Satellites,  Diagram  of  Apparent  Orbits  of 657 

Differential  Coordinates  of  Satellite  IX 660 

Greatest  Elongations  of 658 

Names  of 657 

Synodic  Periods  of 657 

Tables  for  Determining  Position  Angle  and  Distance                  .  662 

Tables  of  Fractions  of  the  Periods  of  Revolution        ....  66x 

Semidiameter,  Adopted  Constant  of xv 

Apparent i7«»5S3 

Sidereal  Time  of,  Pasdng  Meridian 553 

Stellar  Magnitude  of SSSf^S^ 

Washington  Transit  of 553 

Schedir  (Alpha  Cassiopeise),  Apparent  Place 291 

Mean  Place 233 

Seasons,  Beginning  of 668 

Semidiameter  of  Jupiter 164,551 

of  Mars 15^550 

of  Mercury 146, 542 

of  Moon Greenwich  Ephemeris  IV,  xv,  526 

of  Neptune I77i557 

of  Saturn '7^553 

of  Sim Greenwich  Ephemeris  1, 518 

of  Uranus 176, 555 

of  Venus iS^t  546 

Semidiameters  of  the  Sun  and  Moon,  Adopted  Constants  of xi,  xv 

of  the  Planets,  Adopted  Constants  of xv 

Short  Period  Terms  of  Nutation 231 

in  Star  Numbers 216 

Sidereal  into  Mean  Solar  Time,  Table  II 686 

Noon,  Greenwich  Mean  Time  of Greenwich  Ephemeris  III 

Time  of  Washington  Mean  Noon 518 

or  Right  Ascension  of  Mean  Sun                               Greenwich  Ephemeris  II 
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Signs  of  the  Zodiac xvi 

Sinus  (Alpha  Canis  Majoris),  Apparent  Place 345 

Mean  Place 238 

Orbit  Position ix 

Parallax ix 

Solar  Cycle xiii 

Ephemeris 518 

into  Sidereal  Time,  Table  III 689 

Solstices 668 

Spheroid,  Hayford's xiv 

Spica  (Alpha  Virginis),  Apparent  Place 394 

Mean  Place 242 

Stars,  Apparent  Places  of  800  Standard 287 

of  15  Northern  Circumpolar 251 

of  10  Southern  Circumpolar 487 

Elements  of  Occultations 570 

Example  of  Reduction  to  Apparent  Position 711 

Formulae  for  Reduction  to  Apparent  Position ix,  216 

Index  to  the  Apparent  Places 730 

Mean  Errors  for  1920  of  825  Standard 511 

Mean  Places  for  Beginning  of  the  Year,  of  825  Standard 233 

of  25  Circumpolar 250 

of  Stars  Occulted  by  the  Moon  565 

Occultations  Visible  at  Washington 609 

Star  Numbers,  Besselian  and  Independent,  omitting  short-period  terms  230 

Besselian,  including  short-period  terms 218 

Formulae  used  in  Computing viii,  216 

Independent,  including  short-period  terms 222 

Sun,  Aberration  of 213 

Cohstantof xiv 

Coordinates,  rectangular 200 

Formulae  for vii 

Distance  from  Earth,  Mean xiv 

Distance  from  Earth  at  Gr.  Mean  Noon,  logarithm  of            Greenwich  Ephemeris  III 

Eclipses  of.  Charts following  pages  562,  564 

Elements  and  Grcumstances  of 560, 668 

Example  of 719 

Ephemeris  for  Physical  Observations  of 611 

Formulae  used    ......  xi 

Examples  in  the  Reduction  of 704 

Longitude  and  Latitude,  Greenwich  Mean  Noon                   Greenwich  Ephemeris  III 

Mean,  R.  A.  of,  at  Greenwich  Noon          ....     Greenwich  Ephemeris  II 

Parallax,  Constant  of vii,  xiv 

Horizontal 213 

R.  A.  and  Decl.  at  Greenwich  Apparent  Noon         .             Greenwich  Ephemeris  I 

at  Greenwich  Mean  Noon                              Greenwich  Ephemeris  II 

at  Washington  Mean  and  Apparent  Noon 518 

Semidiameter,  Adopted  Constant  of xi,  xv 

Apparent Greenwich  Ephemeris  1, 518 

Sidereal  Time  of.  Passing  Meridian  .              Greenwich  Ephemeris  !»  518 

Symbols  and  Abbreviations xvi 

Synodic  Month,  Length  of xiv 

Periods  of  the  Planets xv 

Satellites 630,657 

Terms  of  Short  Period  in  the  Nutation 231 

Tethys,  Third  Satellite  of  Saturn 657,659,661,663 

Thanksgiving  Day,  Date  of vi 

Time,  Equation  of,  at  Greenwich  Apparent  Noon    .        .        .     Greenwich  Ephemeris  I 
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Time,  Equation  of  at  Greenwich  Mean  Noon    ....     Greenwich  Ephemeris  II 

at  Washington  Noon 51& 

Mean,  of  Greenwich  Sidereal  Noon         ....     Greenwich  Ephemeris  III 

Sidereal,  of  Greenwich  Mean  Noon         ....     Greenwich  Ephemeris  II 

of  Washington  Mean  Noon 51S 

Tables  for  Conversion  of  Sidereal  to  Solar  and  vice  versa.  Tables  II  and  III  686 

Titan,  Sixth  Satellite  of  Saturn 657, 660, 661, 663 

Titania,  Third  Satellite  of  Uranus 664,665,666 

Transit  of  the  Moon Greenwich  Ephemeris  IV,  526 

of  the  Planets Washington  Ephemeris  542 

Tropical  Year,  Length  of xiv 

Umbriel,  Second  Satellite  of  Uranus 664, 665, 666 

Unit  of  Distance,  Astronomical xiv 

Uranus,  Distance  from  Earth,  logarithm  of                        19& 

Elements  of  Orbit  of xv 

Greenwich  Transit  of 176 

Heliocentric  Longitude  and  Latitude  of 198 

Horizontal  Parallax  of 176,  555 

Occultation  of  577»  S^o,  583*  5*6,  5891  592»  594, 597t  6<»i  ^3>  ^^»  ^09>  610 

Radius  Vector  (Distance  from  Sun),  logarithm  of 198 

Reduction  to  (h-bit 198 

Right  Ascension  and  Declination  at  Greenwich  Mean  Nocm       ....  176 

at  Washington  Transit 555 

Satellites,  Apparent  Apsides  of 664 

Diagram  of  Apparent  Orbits  of 664 

Greatest  Elongations  of 664 

Sidereal  Periods  of 664 

Tables  for  Determining  Position  Angle  and  Distance  of    .                .  666 

Tables  of  Fractions  of  the  Periods  of  Revolution        ....  665 

Semidiameter,  Adopted  Constant  of xv 

Apparent 176,555 

Sidereal  Time  of,  passing  Meridian 555 

Stellar  Magnitude  of 555 

Washington  Transit  of 555 

Vega  (Alpha  Lyrae),  Apparent  Place 438 

Mean  Place 346 

Venus,  Apparent  Disk  of 621 

Distance  from  Earth,  logarithm  of t86 

Elements  of  Orbit  of xv 

Greenwich  Transit  of 152 

Heliocentric  Longitude  and  Latitude  of 186 

Horizontal  Parallax  of 15a,  546 

Radius  Vector  (Distance  from  Sun),  logarithm  of 186 

Reduction  to  Orbit 186 

Right  Ascension  and  Declination  at  Greenwich  Mean  Noon 152 

at  Washington  Transit 546 

Semidiameter,  Adopted  Constant  of xv 

Apparent i52,54<> 

Sidereal  Time  of,  passing  Meridian 546 

Stellar  Magnitude  of 621 

Washington  Transit  of ^ 

Washington  Ephemeris  (Part  II) 215-558 

Year,  Length  of xiv 

Zcta  Ursa  Majoris  (Mizar),  Apparent  Place 3^ 

Mean  Place 241 

Used  for  finding  time  of  Culmination  of  Polaris 699 

Zodiac,  Signs  of 

[Bph  15] 

6 


This  book  should  be  returned  to 
the  Library  on  or  before  the  last  date 
stamped  below. 

A  fine  of  five  cents  a  day  is  incurred 
by  retaining  it  beyond  the  specified 
time.  '^ 

Please  return  promptly. 


-AefCBS^rJi 


